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PKEFACE. 


TIIEKE  are  few  persons,  who  had  the  opportiinity  of  visiting  the  Irish  Industrial  Exhibition  of 
1 853,  who  will  not  regard  as  a  desideratum  the  publication  of  some  fitting  record  of  it;  which, 
while  presenting  a  detailed  Catalogue  of  its  contents,  %vould  contain  an  adequate  account  of  the 
Boildiiig^  which  formed  so  important  a  feature  of  the  Exhibition,  and  would  also  take  adyantage 
the  opportunity  thereby  afforded  to  enforce  some  of  those  lessons  which  that  great  demonstra- 
vas  ao  well  calculated  to  teach.  Even  as  a  f^ouvenir  of  the  Exhibition  such  a  work  could  not 
Ml  to  prove  acceptabla  The  occasion,  moreover,  afforded  the  means  of  combining  instruction 
with  amusement, — of  blending  information  on  a  variety  of  subjects  with  a  record  which  would 
be  r^arded  with  interest  by  the  most  distant  posterity.  It  was  with  a  view  of  supplying  such  a 
dkeiderattLm  that  the  present  volume  has  been  published. 

The  great  number  of  publications  to  which  the  Exhibition  of  1851  gave  birth  shows  the  feeling 
ertALDed  on  this  subject;  and  it  is  not  going  too  far  to  state,  that  the  induence  of  these  works, 
promoting  the  object  for  which  it  was  founded,  was  little.,  if  at  all,  inferior  to  that  of  the  Exhi- 
bition it«df.  It  waa  not  expected  that  the  cosmopolitan  display  in  Hyde  Park  would  do  much  in 
tbeirmy  of  bringing  new  discoveries  to  light;  it  was  intended  rather  as  a  means  of  improving  the 
public  taste  generally,  and  as  a  stimulant  to  increased  exertion  on  the  part  of  the  contributors  to 
it  A  deure  was  created  for  further  information  than  the  mere  inspection  of  the  specimens  of  the 
prodacts  of  the  different  departments  of  industry  furnished;  and  a  new  literature,  as  it  were,  may 
fat  Mid  to  have  in  consequence  sprung  up,  to  which  many  of  the  most  eminent  men  of  the  day 
^Qthlmted.  But,  as  in  the  history  of  Expositions  of  Industry,  we  find  that  each  succeeding  demon- 
^^oa  added  to  the  difficulty  of  insuring  the  success  of  that  which  was  to  follow,  and  for  which 
attractions  must  of  course  be  provided,  so  in  a  correspooding  degree  would  the  respon- 
tjT  of  subsequent  chroniclers  be  increased  by  the  success  of  those  who  preceded  them.  In 
g  over  the  array  of  names  of  the  contributors  to  what  may  be  called  the  literature  of  the 
i(»l>OD  of  1851,  the  most  adventurous  might  well  be  deterred  from  becoming  the  chronicler  of 
iobecquent  Exposition.  Still,  the  Irish  Industrial  Exhibition  had  so  many  features  peculiar  to 
ita^tt  ihtLt  it  would  be  matter  of  regret  if  no  attempt  were  made  to  place  before  the  public  some 
record  of  it  In  the  manner  in  which  it  was  got  up,  through  the  munificence  of  a  single 
oal;  in  the  peculiar  position  of  the  country  at  the  time,  just  recovering  from  the  effects  of 
degree  of  prostration  almost  unparalleled  in  history ;  in  the  circumstance  of  its  being  one  of  a 
of  Exhibitions  which  had  been  held  triennial  ly  on  the  same  premises  for  a  length  of  time 
mud  m  the  fact  of  its  being  the  last  display  of  the  kind  in  these  countries,  at  least  during 
the  presefit  gciieration, — all  these  circumstances  conspire  to  make  the  publication  of  some  fitting 
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record  of  it  a  necessary  complement  of  the  Exliibition  of  1853;  while  the  difficulties  that  stood 
in  the  way  could  not  fail  to  insure  an  increased  measure  of  indulgence,  on  the  part  of  the  public, 
for  any  shortcomings  by  which  it  might  be  characterized. 

There  is  a  further  circumstance  which  also  adds  to  the  value  of  some  permanent  record  of  the 
Great  Irish  Industrial  Exhibition — arising  out  of  the  fact  of  its  being  the  last  demonstration  of 
the  kind  in  these  countries,  at  least  during  the  present  generation.  The  Industrial  Ezhibitions 
may  be  said  to  have  commenced  and  ended,  so  far  as  Great  Britain  and  Ireland  are  concerned, 
with  the  series  held  on  the  premises  of  the  Royal  Dublin  Society,  in  this  city.  The  magnitude  of 
the  Exhibitions  of  1851  and  1853  would  have  caused  a  long  interval  to  elapse  before  any  future 
attempt  could  be  successfully  made  ;  but  such  attempts  the  almost  faery  creation  of  the  Crystal 
Palace  Company  at  Sydenham  have  rendered  unnecessary.  The  progress  of  manufacturing  industry 
will  be  there  at  all  times  indicated.  There  the  highest  point  of  excellence  attained  will  be  seen. 
There  every  new  invention  will  be  displayed,  the  place  being  regarded  as  the  great  arena  for 
bringing  such  matters  under  the  notice  of  the  people  of  all  countries ;  and  with  hosts  of  other  auxi- 
liaries more  or  less  remotely  bearing  upon  such  Exhibitions  generally,  but  all  combining  to 
enhance  the  attractions  of  the  collection  at  Sydenham,  Industrial  Expositions  will  come  to  be 
regarded  as  among  the  things  of  the  past,  for  which,  as  it  were,  the  necessity  no  longer  exist& 
Hence  a  further  reason  why  the  Exhibition  of  1853  should  not  be  permitted  to  pass  away  without 
some  enduriDg  memento  of  it. 

Influenced  by  these  considerations,  and  finding  that  no  other  attempt  was  likely  to  be  made  to 
supply  so  obvious  a  desideratum,  I  determined  to  turn  some  materials,  which  had  been  collected 
under  my  auspices,  for  a  somewhat  kindred  purpose,  to  account.  With  a  view  of  contributing 
their  quota  to  the  Exhibition,  Messrs.  Gunn  and  Cameron,  the  proprietors  of  the  **  General 
Advertiser,"  published  in  the  Building  a  weekly  sheet,  entitled  the  "  Exhibition  Expositor,** 
devoted  to  the  illustration  of  its  contents,  the  management  of  which  was  placed  in  my  hands;  and 
although  the  form  of  many  of  the  papers  written  for  that  publication  was  not  adapted  for  their 
appearance  in  a  permanent  shape,  still  the  mass  of  information  which  they  contained  was  available 
as  an  important  contribution  to  any  permanent  work  on  the  Exhibition  that  might  be  got  up;  and 
accordingly,  the  materials  which  had  been  collected  for  the  '*  Expositor^^  have  formed  the  ground- 
work of  "the  present  volume.  My  connexion  with  the  Exhibition,  through  the  "  Expositor,**  while 
it  impressed  me  strongly  with  the  necessity  of  some  permanent  record  of  it  being  published,  also 
fiimiliarized  me  with  the  requirements  of  such  a  work,  and  encouraged  me  to  undertake  the  respon- 
sibility of  bringing  it  out, — a  responsibility  for  encountering  which  I  might  otherwise  be  very  fairly 
obnoxious  to  the  charge  of  presumption. 

In  the  preparation  of  the  materials  for  this  work  the  leading  consideration  has  been,  to  take 
advantage  of  the  opportunity  to  place  before  the  public  useful  information  on  industrial  subjects, 
— to,  in  fact,  carry  out,  as  far  as  possible,  the  intention  of  the  Founder  of  the  Exhibition,  by  making 
it  ancillary  to  progress.  The  arrangement  was  founded  upon  that  adopted  by  the  Royal  Commis- 
sioners of  the  Exhibition  of  1851,  to  carry  out  which  an  entire  reconstruction  of  the  Official  Catar 
logue  became  necessary.  In  the  treatment  of  the  several  subjects  the  peculiar  branches  of  industry 
which  they  involve  have  been  discussed,  without  devoting  much  space  to  individual  contributions; 
and  especial  prominence  has  been  given  to  matters  of  local  interest  or  importance.  Thus,  com- 
mencing with  the  department  of  Raw  Materials,  the  reader  will  find  in  the  present  volume  such 
an  amount  of  information  on  our  Industrial  Resources  as  is  not  to  be  found  in  any  other  work 
extant;,  the  papers  in  this  department  being  chiefly  written  by  Mr.  W.  E.  Sullivan,  the  person 
of  all  others,  perhaps,  most  competent  for  the  task.  It  is,  indeed,  to  the  varied  attainments  of 
Mr.  Sullivan,  in  connexion  with  matters  of  an  industrial  character,  that  this  work  owes  its  chief 
value;  and  to  the  readiness  with  which  his  valuable  co-operation  was  afforded  I  am  glad  to  have 
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tn  opportunity  of  bearing  testimony.  In  reference  to  our  great  staple  branch  of  industry,  the 
linea  MantifiK;turet  I  was  also  fortunate  in  obtaining  the  co*operation  of  Mr,  Macadam^  the  very 
efficient  Secretary  of  the  Royal  Society  for  the  Promotion  and  Improvement  of  the  Growth  of  Flax 
in  Ireland, — the  most  competent  authority  on  the  subject  To  several  of  the  articles  to  be  found 
tbotighont  the  work  I  might  refer  with  some  confidence,  as  containing  information  either  presented 
ifl  i  peculiar  and  interesting  point  of  view,  or  which  has  not  hitherto  been  before  the  public  in  a 
popalir  form.  Not  pretending  to  have  any  considerable  amount  of  special  technical  knowledge,  I 
feel  that  my  own  contributions  are,  perhaps,  those  to  which  the  least  value  is  to  be  attached;  and 
onlooldng  over  the  whole,  when  now  completed,  I  also  feel  that,  in  the  general  arrangement, 
iemtl  improYements  might  have  been  introduced.  The  materials,  however,  were  only  prepared 
u  the  printing  of  the  work  proceeded;  and  the  time  which  I  was  able  to  spare  from  my  ordinary 
doties,  as  the  Editor  of  one  of  the  local  journals,  scarcely  admitted  of  that  attention  being  paid  to 
tome  of  the  minor  details  that  would  have  been  desirable, 

in  apportioning  the  space  to  be  devoted  to  the  several  Classes,  the  extent  to  which  useful 

ioibrmation  was  available  was  more  kept  in  view  than  that  to  which  they  were  represented.   Thus, 

while  llie  Class  of  Mining  and  Mineral  Products  was  but  in  some  respects  imperfectly  represented, 

h  if  treated  of  at  greater  length  than  any  other,  as  being,  strictly  speaking,  the  basis  whence  the 

prodiicta  m  all  the  other  classes  are  derived.     Towards  the  end  of  the  volume,  however,  several 

•itbjectt  axe  treated  much  more  briefly  than  was  originally  contemplated,  from  the  circumstance 

c^the  work  having  considerably  exceeded  the  intended  limits.     This  is  particularly  the  case  with 

t]i«  iection  devoted  to  the  Fine  Arts,  the  department  which  formed  the  most  prominent  feature  of 

tbe  Exhibition ;  and  it  was  with  a  feeling  of  very  great  regret  I  found  myself  unable  to  devote  a 

larger  space  to  the  very  accomplished  writer  having  charge  of  that  department,  more  especially  as 

ku  bia  hands  it  would  have  been  turned  to  good  account.     I  should  also  observe,  that  the  original 

tntentloo  was  to  illustrate  copiously  with  wood  engravings;  but  it  was  found  that  this  could  not 

be  done  without  unduly  extending  the  size  of  the  work,  and  in  some  degree  interfering  with  its 

mtLJitaiian  character.     Wherever  engravings  have  been  introduced  it  has  been  with  a  view  of  illus- 

trating  the  mibject  discussed,  disregarding  altogether  any  attempt  at  mere  pictorial  display, 

A  correct  list  of  exhibiters,  and  of  the  articles  which  they  respectively  contributed,  is  obviously 
iaportint  as  a  matter  of  record;  while  it  is  also  due  to  the  enterprise  and  public  spirit  which 
iadoced  so  many  parties  to  come  forward  at,  in  many  cases,  a  great  immediate  pecuniary  sacrifice. 
Boiperer  elegant  may  be  the  Building,  and  however  excellent  the  arrangements  otherwise,  it  is 
obrnons]  J  upon  the  manner  in  which  the  exhibiters  discharge  their  duty  that  the  success  of  any 
great  Exposition  must  be  dependent;  and  while  in  the  exhibition  of  certain  classes  of  goods  an  ade- 
fiate  return  in  the  shape  of  increased  business  may  be  calculated  on — and  in  fact  has  been  realized 
— ^lere  are  other  departments  in  which  no  such  hope  could  be  entertained.  It  is,  in  short,  only  by 
baaooiLog  acquainted  with  the  expenditure  incurred  by  some  of  the  exhibiters  that  the  value  of 
the  aerriccs  which  they  have  rendered  can  be  properly  estimated;  and  it  is  simply  due  to  these 
pirtics  to  place  the  position  which  they  held  upon  record  in  any  enduring  memorial  of  the  Exhi- 
To  insure  accuracy,  as  far  as  possible,  in  this  department,  circulars  have  been  forwarded 
ij  ibe  whole  of  the  exhibiters,  with  a  view  of  being  enabled  to  correct  any  errors  that  might 
iped  detection  in  the  Official  Catalogue,  and  the  corrections  obtained  in  this  way,  both  in 
and  in  the  enumeration  of  articles  exhibited,  have  been  made  available  in  the  present 
distinguishing  feature  of  which  is,  its  being  a  Detailed  Catalogue  of  the  Irish  Industrial 
ElblliattoQ. 

The  introduction  of  the  Portrait  of  the  Founder  of  the  Exhibition  will  not  be  considered  out 
of  plaoe  ma  the  frontispiece  of  this  volume, — a  work  which  has  been  specially  engraved  with  a  view 
to  it*  appeurance  here.     The  high  estimation  in  which  Mr,  Dargan  is  so  deservedly  held  by  all 
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classes  will  make  his  portrait  an  acceptable  addition  to  the  Catalogue  of  the  Exhibition ;  and  in 
the  brief  Memoir  which  appears  in  a  succeeding  page,  I  haye  to  r^ret  that  a  more  ample  measure 
of  justice  could  not  be  done  to  his  character  than  such  a  mere  outline  affords,  without  offending 
that  sensitiveness  which  he  has  invariably  manifested  in  reference  to  anything  in  the  shape  of 
public  display.  Quietly  and  unobtrusively  pursuing  his  career  of  usefulness,  it  would,  however, 
be  unjustifiable  to  further  interfere  with  that  privacy  which  he  has  at  all  times  been  desirous  to 
maintain. 

To  the  illustration  of  the  Exhibition  Building  considerable  attention  has  been  devoted  on 
account  of  its  temporary  character.  Ere  long  the  verdant  sward  on  Leinster  Lawn  will  not  show 
a  trace  of  the  Irish  Temple  of  Industry,  which  in  its  day  formed  so  great  an  object  of  attraction  as 
to  bring  visitors  to  it  from  almost  all  parts  of  the  civilized  world,  and  which  reflected  no  less  credit 
on  the  genius  of  its  architect  than  on  the  liberality  and  patriotism  of  its  founder ;  but  this  circum- 
stance only  rendered  it  the  more  necessary  that  such  details,  pictorial  and  otherwise,  should  be 
introduced  as  would  convey  an  adequate  idea  of  it.  For  this  purpose,  in  addition  to  the  series  of 
illustrations  on  wood,  the  litho-chromotype  engraving  representing  a  view  of  the  Centre  Hall  has 
been  introduced — a  work  which,  while  it  has  added  very  materially  to  the  expense  of  each  copy  of 
the  book,  has  at  the  same  time  contributed  much  to  its  value.  A  further  feature  in  connexion  with 
this  work  is  deserving  of  notice  here — the  fact  of  its  being  produced  in  this  city, — Mr.  Forster,  of 
Crow -street,  being  the  engraver. 

I  may  also  be  excused  for  referring  to  the  mechanical  execution  of  this  volume  as  a  specimen 
of  Irish  industry.  Not  only  has  it  been  printed  here,  but  this  has  been  done  from  types  cast  at  the 
Irish  Letter  Foundry  of  Marr,  Thom,  and  Co.,  of  this  city;  and  it  has  been  bound  by  Mr.  Pil- 
kington,  of  Abbey-street  Such  a  reference  as  this  can  scarcely  be  regarded  as  inappropriate  in  a 
book  on  the  Irish  Industrial  Exhibition.  The  high  character  of  the  work  executed  by  Mr.  Gill  at 
the  University  Press  is  well  known ;  but  I  am  glad  to  be  able  to  refer  to  this  Catalogue  as  a  spe- 
cimen of  Irish  workmanship  generally,  being  the  result  of  native  enterprise  in  every  department. 

Itonly  remains  to  be  added,  that  although  the  extent  to  which  abstract  opinions  are  introduced 
is  very  limited,  still  it  may  be  necessary  to  observe  that  individual  contributors  are  responsible  only 
for  the  sentiments  expressed  in  their  own  communications.  The  writers  include  gentlemen  holding 
diverse  views  on  political  and  social  questions,  but  amongst  whom  there  was  a  thorough  unity  of 
opinion  as  to  the  necessity  of  some  such  work  as  the  present  being  produced,  and  also  as  to  the 
propriety  of  the  general  plan  which  has  been  adopted.  With  some  two  or  three  exceptions,  the 
names  or  initials  of  the  writers  are  appended  to  the  several  articles,  and  these  are  again  repeated 
in  the  Table  of  Contents. 

J.  S. 
DuBUK,  «7tt/y,  18M. 
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r[ERE  ATc  few  more  interwting  branches  of  study  than  the  I'Xttmt  to  which  particuUr  individiiflls  aUnip  the  impreaa  of 
tbdr  own  chancter  oq  that  of  the  com  mum  ty  to  which  they  Ixilong,     In  every  ag«,  of  which  we  have  any  record, 
ud  m  evwy  cotmtiy  with  whose  potltical  and  »ociiil  history  we  are  acquAiutcd,  we  tirid  mai  who^  in  wtiie  of  some  distin- 
cbafBCtmrtic,  »t«ind  out  in  relief  from  their  fellows,  and  become^  as  it  were,  beacons  to  be  followed  by  others.     The 
of  tbii  cksa,  which  will  occur  to  the  miod  of  every  reader^  moat  be  numeroos, — ^and  that,  too^  in  every  walk  of 
Bib  In  wMch  mien  can  obtain  celebrity.     Again  and  again  we  find  instam-c^  in  which  gurf>rifliug  revoltttiona  have  been 
iAetal»  cveo  in  one  j^tneration,  tlirough  the  agency  of  a  ftin^li'  individimL     And  we  do  not  here  Eipeak  of  the  electa  of 
■■«  iBVWitiiOfiii,  torn*  of  the  most  important  of  which  have  t>een  the  result  of  tMiddentT  and^  therefore^  have  no  necesar}- 
lo  any  pecuUar  charactertstic  of  those  with  whom  they  origii^te<L     We  refer  rather  to  Uia«e  peculiar  Iraits,  the 
t  exhiliitjuti  of  which  has  bo  often  ahed  a  halo  aronnd  particnUr  indiviiluala,  obtaiuiag  for  them  dbitinguiiihcil 
in  t£ie  history  of  the  human  race^  and  catising  their  name»  to  be  remembere^J  to  the  mo«t  diittant  posterity  tm  bene- 
filf  llieir  apeciOL     Of  sneh  penv«ns  our  appreciation  will  naturally  be  intluence<l  by  the  extent  U>  which  the  fiopular 
of  tlie  day  baa  hem  oowted  or  di[iregard«d^  by  the  degree  in  which  tlie  arts  of  the  demagogue  have  been  resorted 
turiiMjiiinl,  and  by  the  general  effect  which  has  been  produced.     Thanks  to  the  improve!  spirit  of  the  age^  we  can  now 
to  a  Howard  or  a  Wilberfbrcc  which  in  other  times  would  Imve  been  rtserved  for  the  hero»  of  war.     We 
aow  C(»m«  to  team  that  there  are  triumphs  of  more  lae^tiuj^  value  than  those  won  on  the  ilmulti  field, — ilmm  of 
over  sordid  ^clflihiieM,  of  culiphtentnent  over  ignorance,  and  of  iudustrj*  over  idlene**, — and  the  leaders  in  the 
of  which  have  claims  on  our  regard  not  less  strong  tlian  those  of  the  most  victorious  general&     Crusades  which 
loili  te  Mch  triumphs  ad  the^e  form  important  epo<.h»  in  the  hii<tor)'  of  our  race ;  andiu  accortling  a  due  meaaureof  homagv 
It  Ibrir  leaden  w«  are  stmply  discharging  an  imperative  duty,  as  wo  thifreby  not  only  enforce  important  lessons,  hut  also 
to  «i;mmple»  for  imitation.     The  pioneers  of  social  progreaa  ar«^  In  fine,  the  tnie  hen^es  of  a  utilltAHan  age ; 
of  ihii  claas«  who§e  namca  will  be  tr«a»nred  not  teaa  by  a  diatant  p^istirity  than  by  Uieir  eimlemporariea, 
Ifkhman,  whaie^'tsr  be  hia  daos  or  creed^  will  assign  a  distin^^uiidied  place  t4^  the  subject  of  this  Memoir. 
II  \tx  propottkm  a«  th«  great  social  reformers  daim  our  regard^  we  tind  their  career  destitute  of  tliose  thrilling  incidcnta 
tbt  hiitcirian  and  the  painter  can  so  well  turn  to  account     Their  triumphs  have  been  the  result  of  continuous  action^ 
Ia  siBCh,  poliapa,  an  tA^>lated  brilliant  incident  i^  not  to  bo  found.     Hence  the  contrajit  whic!i  they  present  to  the  poUtidan 
wmA  the  vmrrior'     In  tiie  oue  ease  we  can  merely  look  to  results,  comparing  the  end  with  the  means  available  for  its  attain- 
■■il ;  hi  the  other,  every  step  fiinns,  as  it  were,  a  restuig-place  from  which  to  take  a  rt'trm|>eetive  Hurvcy,  and,  perhaps, 
upon  ehiriiCteri     Hence  also,  the  reason  why  such  a  Memoir  as  thij  must  be  necessarily  briefs — referring  chieJSy 
of  the  eoDDtry  at  the  time  Mr,  Dargan  appeared  upon  the  public  singly  and  the  peculiar  maimer  in 
hia  policy  to  these  circumatance^  with,  m  it  has  turned  out,  such  liappy  results.     And  hero  we  must 
ib«t  thoaa  acqnaioind  only  with  the  Ireland  of  to-day  can  scarcely  form  an  idea  of  what  it  was  even  fio  late  as  some 
PHB  agiK    Sdf-nJiance  aud  persijstent  application  in  carrjniig  out  an  object  were  then  but  lit  tie  known.     The  crj' 
if  1^  {itmu  and  of  the  people  was  for  aid  from  ejttcmal  sources  to  enable  them  to  do  wliat  they  only  could  accompHah  of 
j  ati4  the  enlffprifie  which  did  not  hold  out  a  hope  of  an  immediate  reward  woe  too  often  abandoned  without  a 
tthL     •*  EBCoutigemeot"  waa  wanted  for  everything,  on  some  further  ground  than  its  own  merits*    A  trader  not  tmfns 

Kncm&MO&sd  hb  gooda  on  the  ground  of  the  allied  great  number  of  hands  wliicb  he  employed,  and  not  on  the 
ef  the  artktea  whkh  ho  oflered  for  tale ;  and  one's  ''  patriotkm''  waa  ever  and  anon  appealed  to  in  thla  manner  by 
1 ^ 


AtEMOIE  OF  T\1LLIAM  DAHGAN. 


W9J  of  "^^  encouraging^  fUltiTe  induBtiy.  The  coDSomer  frsA,  m  tact^  rnipoitmiCHl  to  buy  certjiiii  things  becanic  they  wen 
Ifiah,  and  not  simp])^  becftose  tbej  were  good.  A  combination  of  BpuriouB  patriotism  and  bcoerolcinoe  was  tbaa  mixed  up 
with  tiBdiog  operatioiiB,  which  preflented  for  the  time  an  eifectnal  bAr  to  progran ;  and,  in  addition  to  the  want  of  ] 
VQfinoe  whkh  tLsualty  characterized  efforts  of  industrial  enterprisef  huainisa  of  any  kind  was  considered  to  be  imb 
In  any  one  claiming  the  position  of  a  gentlemaa.  Work  designwl  merely  to  aflbrd  "  employment*'  was  not  fiuppoied  t4»| 
bttMath  the  attention  of  the  highest  in  the  land;  but  a  piieudo-geatility  forbade  its  being  undertaken  with  a  view  to  i 
a  profit  upon  it.  At  that  period  the  Una  of  demaicatioa  waa  regarded  a§  dear  between  mdividiiAl  and  gvnend  inte*«it% 
the  two  being  suppoeed  to  be  but  very  sparingly  identical.  It  would  be  foreign  to  our  present  purpose  to  inquire  into 
the  origin  of  such  a  state  of  things,  or  the  causes  from  whirh  It  arose  ;  bnl,  witliont  eatoring  upon  this  point,  it  i»  plain 
tluit,  until  a  sweeping  change  was  brought  about,  trua  pfogruas  was  impossible. 

Such  waa  the  condilioD  of  Ireland  at  the  period  when  the  subject  of  this  Memoir  first  came  befbre  the  public  A  gmt 
ordeal  has  dnce  been  gone  through.  Important  changes  have  been  effected  throoghont  oiff  entire  social  system.  Many  uf 
the  ddnsons  onder  whidi  we  then  labourc-d  have  since  disappeared,  oud  there  is  a  promise  of  a  bright  future  before  nsi 
To  assert  that  this  was  the  work  oif  a  single  individual  would  be  amply  absurd  ;  but,  at  the  Bame  timc^  we  do  not  hedtate  ta 
^n^^lilfll^M  that  the  position  which  Bix.  Dargan  occupied  as  a  pioneer  in  the  new  movement  was  more  important  than  may 
appear  at  first  sight,  no  less  to  hb  own  credit  than  to  the  advantage  of  his  country. 

The  epoch  lo  which  we  have  referred  wa»  characterised  by  the  commencement  of  the  Railway  System — by  the  ints^ 
duotSon  of  those  iron  highways  of  civiUzaiion  now  con.<iidered  so  essential  to  the  development  of  the  resources  of  a  ooontr)^ — 
whose  prosperity  has,  in  fact,  come  to  be  mcusure<l  by  the  extent  to  which  railways  have  been  cooistructed.  It  was  a 
period  at  once  critical  and  important  in  our  social  hidtor^'.  The  injurious  cfTects  of  fislse  steps  then,  it  might  nx[uire  gene- 
ratioos  to  remove.  The  oonstruction  of  the  varioiui  lines  of  railway  with  which  the  country  waa  so  soon  to  be  interKCted 
involved  a  aories  of  works  on  a  scale  of  magnitude  so  far  beyond  anything  previously  undertaken,  as  to  be  without  any  of 
Ihoifle  advantages  derlvmble  from  e^Lperienoe.  It  required  a  surpaasmg  degree  of  enterprize — the  quality  then  so  much  at  a 
discount ; — and  the  apptebensioo  of  dLflicnltJe»  to  be  encountered  might  reasonably  have  been  increased  by  the  fact  of  having 
to  go  to  woik  with  untrained  and  waywojd  workmen,  whose  general  rate  of  wages  was  mi^^rably  low,  and  who,  as  a 
matter  of  course,  had  not  been  snbjected  to  that  practical  tmining  which  eiBdent  and  wdl  paid-fur  service  demands.  The 
data  on  which  calculationa  could  be  made  were  scanty ;  tho  drawbacks  were  sufficientJy  apparent  to  disoouiage  the  most 
adventurous ;  whOe  imperfect  execution  in  the  early  stage  of  these  great  worki  would  have  struck  such  a  blow  at  the 
extension  of  the  railway  ^tem  here,  as  to  be  producti\%  of  iucakulable  miachivL  The  feeling  which  then  prevailed  in  tht 
toMer  country,  with  reference  to  the  unsettled  condition  of  Ireland,  was  such  as  to  deter  persons  there  from  thinking  i 
embarking  in  any  work  in  IreUnd  involving  the  management  of  hundreds  of  the  peasantry.  We  were,  in  fine^  lirft  to 
own  resonroes;  and  the  Oocosion  brought  forth  the  Man.  The  contractor  for  the  fir«t  line  of  railway  was  William  Dargan, 
ttm  comparatively  unknown  beyond  the  private  circle  of  friends  whom  he  liad  inspired  with  a  high  estimate  of  tluM» 
qnuMties  which  have  idnce  stood  out  hi  such  bold  reliei*.  It  is  unnecessary  to  add  tlmt  the  contidence  then  reposed  in 
the  embryo  great  ContiBctor  was  not  misplaced.  The  pronuses  with  which  that  work  was  commenced  were  fhlfillfld  to 
the  letter ;  and  the  same  may  be  said  of  every  one  of  tho«?  works  which  he  has  since  execnied.  Wherever  his  operations 
extended  a  change  was  also  soon  cnanifcst  in  the  workmen.  Prompt  payments  and  liberal  wages  secured  an  ample  sup|dy 
of  hands,  and  prevented  aity  rnistanoe  to  the  salniaiy  control  and  supervision  required.  The  tempting  rates  of  wages  | 
to  the  persona  In  his  employment  bronght  workmen  from  all  parts  of  the  country  to  offer  their  services :  yet  it  is  a  ( 
tying  drcumstanoe  that  be  has  never  bad  a  formidable  ^*  strike"  to  contend  with.  Although  freqtiently  aware  that  for  the 
time  they  could  have  seriously  embarrassed  their  employer  by  preventing  the  execution  of  the  contract  at  the  stipulated 
period,  yet  of  such  a  state  of  affairs  advantage  was  never  taken  by  those  in  his  employmotL  A  feeling  of  gratitude  towards 
thedr  oocnmon  benefiiclor,  and  a  consdousneas  that  they  would  be  dealt  with /rm/y  as  well  as  kimdly^  st  all  tim&<»  prevented 
the  oobdmI  of  riogleaden  of  mischief  firom  receiving  moch  attenlktL  WhOe,  therefore,  ttie  execution  of  Ut^p,  public  works 
has  usually  a  demoralizmg  tsidency  on  the  diiliicta  m  whkh  they  are  ntuated,  this  could  never  be  aald  of  Mr.  DarganV 
ofieratiana.  lie  has  re«Uy  done  more  than  haa  ever  &ilen  to  the  lot  of  an  individual  to  elevate  the  character  of  the 
labourBn  of  his  ooimtty.  He  has  fhlfllled  to  the  letter  every  one  of  the  numerous  engegemeots  Into  whkh  be  entered ;  the 
chasaeter  of  the  Irish  rmlways,  as  ngards  construction,  stands  second  to  that  of  none  in  the  world ;  and  while  scldeving 
then  Important  results  he  has  shown  to  us  what  may  be  effected  by  a  single  individual,  by  the  exhibition  of  thoiE«  qualitiea 
on  whkh  the  greatness  of  every  nation  is  founded.  He  has  afforded  an  example  of  the  identity  of  individual  and  geoenJ 
infeerHta  more  powerfhl  than  aQ  the  lessons  which  politica]  economists  could  teach^ — an  example  of  great  value  at  any 
time  and  under  any  drcnmitiaea%  bat  which  was  especially  m  under  the  pectdlar  oonditioos  to  which  we  have  alx^ve 
idbned.  Enlighteued  enterprise,  persistent  appticatioD,  and  high  and  honouraUe  dealing  have  enablfid  Ui»  Dwgm  to 
fttldn  ft  porftSon  which  the  most  exalted  in  the  land  might  envy ;  while  in  his  soooees  we  have  A  Ibtdhle  flkitaition  «f 
the  pinidiKpilflotiiiii  which  has  hitherto  pinralled  amongst  u& 
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Om  of  tin*  fint  occationa  on  which  Mr.  Darg&n  occupied  a  prommcnt  posilioii  in  octmexion  with  those  pubHe  woiici 
wiik  wMch  he  hat  vsAmeqjamiiXy  become  so  much  identLfled^  watt  in  the  constnictioii  of  the  great  Holyhead  road^  deedgned 
hf  Tdttvl,  which  was  then  regarded  aa  the  mo«t  Important  line  of  commimJcatioii  of  the  iig«.  The  experience  which  hr 
I  in  making  the  Holyhead  road,  pointed  him  out  aa  the  petsoo,  of  all  others,  best  fittcvi  to  construct  the  then  pro- 
i  of  nmd  belwi^^  this  cily  and  Howlh ;  the  one  being  justly  regarded  as  the  complement  of  tha  oth^n  Some  of 
I  maj  recollect  that  ihiB  route  wua  at  one  tim«  cou^dcred  as  much  a  triiunph  of  en^nebring-  skill,  in  facUitattnf^ 
L  between  London  and  DubUiif  ai  the  prewat  one  now  is.  The  graceful  Bu»pen§ion  brid^  across  the 
I  Stoibf  not  inaptly  oceupies  a  portion  clow  to  that  of  Mr*  Kobert  StepJieoson's  later  threat  work — each  forming, 
in  in  way,  an  ittttstntloo  of  the  extent  to  which  sdenee  and  cnterprize  were  laid  mider  contribution  in  the  age  in  which  it 
^ran  fiOOilnictecL  It  wa6  not,  howcTer,  merely  the  stiipendous  mspenBioa  bridge  and  the  respective  harbours  of  Holy- 
kind  afed  Hiowth  that  then  attnuted  attention.  The  roads  on  dtber  side  of  the  Channel  were  far  in  advance  of  anjrthing 
wbkh  i^at  pflfiod  elflswhere  exhibited.  That  trom  this  dty  to  Howth  wss  long  regarded  as  one  of  the  sights  in  the  vid- 
ai^af  tbe  nMttopolis,  frcnn  the  admirable  surface  it  coutinuetl  to  present  for  a  series  of  years.  Uow  times  are  dianged ! 
liiiiiBWilltif  t^  ooDUDon  roadSf  tmlesa  for  short  distanccA,  will  :M>on  be  ranged  with  tlie  things  of  the  past. 

The  linfl  of  railway  from  this  city  to  Kingstown  was  tbe  first,  and  for  several  years  the  only  one  in  Ireland  \  und  con- 
;  tha  locality  through  wliicb  it  passesi  itscomitruction  must  then  (now  over  twenty  years  ago)  have  been  attended  by 
m.   In  that  day  it  was,  monover,  a  work  of  considemble  magnitude.  There  was,  however,  no  hesitation 
^  tfw  fMCf  of  Uie  directors  in  confiding  the  execution  of  it  to  Mr*  Dargan ;  and  taking  into  aooonnt  the  period  at  which  it 
^  this  tine  forms  to  the  present  day  a  trimnph  of  engineering  and  constructive  abiUty. 
r  the  oomptetloo  of  the  Kingstown  Railwayt  many  years  elapsed  before  much  further  progress  was  made  towards  the 
\  of  tbe  flyfltem  In  Irehuid*    Its  advantages  were  bttt  imperfectly  understoodf  aod  little  idm>  was  entertained  of  the 
t  to  irllieii  it  wia  destined  to  revolutionize  society.    Canal  coDveyauce  was  stiU  in  the  ascendant^  and  a  company  was 
1  Ibr  opening  np  the  line  of  communication  between  Lough  Eni^  and  lklfa<!>t.     For  the  eoii,<ttTiiction  of  the  Ukter 
t  Me*  Dargan  s  tender  was  accepted  ;  it  was  ready  for  traffic  within  the  specified  time,  and  the  aiitisfactor>'  manner 
t  gr«at  undertaking  was  executed  still  further  added  to  his  reputation. 
Jhm  fsnuntion  of  the  Ulster,  the  Dublin  and  Drogbeda,  and  the  Great  Southern  and  Western  Hallway  Companies,  fol- 
I  In  tlom  aoeoessioii«  in  all  of  whidi  the  ser%'ices  of  Mr.  Dargan  were  avnUjible  in  canying  out  the  extension  of  the 
*ilm  Great  Southern  and  Western,  and  the  Midliiud  Great  Western  lineA,  are,  however,  his  great  works,  and 
manner  in  which  they  have  been  constructed  forms  tbe  subject  of  commeiutation  with  every  one  who 
■  nloQ^  thank    To  enumerate  the  various  works  that  he  has  oilher  wholly  or  tn  part  coustmcted  would,  in  foct,  be 
mL  to  giiv  a  oomplete  fist  of  the  Irbih  railways ;  aa  he  has  had  only  some  two  or  three  competitors  in  the  fidd,  and 
fc  aft  n  ooai|iamtiv«ly  amaQ  scide.*   On  a  rough  calcolation  we  find  he  has  conMructeil  over  €00  mUes  of  railway,  chiefij 
L  ten  yean.  We  Inrther  find  that  the  contracts  which  he  has  at  present  m  lionds  cover  an  extent  of  over  200 
§m  «f  mSlwaj,  withonf  taking  into  account  several  other  large  works.    The  magnitude  of  such  a  range  of  operations  can 
■BSl^  be  aifMvdated  tmle»  by  those  conversant  with  the  execution  of  them;  involving,  as  it  does,  one  of  tbe  most  exten- 
m  MiynlMfiniii  ever  formed  by  an  individual 

Om  «f  Cbe  gnat  eiements  of  Mr.  Daren's  success  is  to  be  found  in  that  accurate  discriminatJon  of  character  wbkb 
■Ub  Un  fo  Kleot  in  arery  instance  properly  qnalified  persons  for  positions  of  trusty  having  regard  in  every  important  up- 
\  to  Iba  piiiitiniiliin  of  the  peculiar  qualification  required.  This  at  all  times  insures  his  operations  going  forward  with 
r  of  clockwork,  at  the  central  eataWiahment  in  this  dty  as  well  m  throughout  the  couutry*  His  mind  is  thereby 
te  tmm  aiaiety,  and  relieved  from  the  neci-.^ty  of  any  attention  to  details.  The  excolkiit  arrangements  at  head-quarters 
maMt  Mm  lo  go  abont  from  pkce  to  place  wbervvcr  hi.^  prtaonce  may  be  required ;  and  tJie  most  cnraoty  inspection  of 
hii  OfMOlioai  in  any  particular  district  is  sufiicient  to  satisfy  him  as  to  bow  they  are  going  on.  When  we  consider  that 
'  Ibo  tbne  the  arrangemeuti  connected  with  the  Exhibition  occupied  bo  much  of  his  attention,  he  had  in  hands  ctm- 
I  tbe  auLHntih  amoont  of  which  did  not  much  fall  short  of  £2,000,000^  we  cannot  lail  to  admire  tbe  admirable  ma- 


r  bf  vhkb  enerythiQg  was  carried  forward  without  tbe  slightest  mterruption.    This  is  prubably  Mr.  Dargan*s  great 
ibNii^  «» it,  aadoohteilly,  has  been  the  cardinal  dement  of  his  pre-eminently  successful  career. 

Ift  oeoacadon  with  the  devdopment  of  the  railway  system,  Mr.  Dargan  has  renderetl  much  more  important  service  than 
L  of  the  prindpal  Unea  It  wiH  be  recoUected  that  a  few  years  ago  railway  enterprise  in  IreSand  was  at  a 
I ;  and  fur  the  coostroction  of  even  some  of  the  promising  lines,  funds  wexe  with  fiifiSculty  made  aviilal^ 
li  «■§  fai  Yila  Cbat  cftUs  were  made  on  tlie  sliareholders,  as  they  were  not  responded  to.  And  the  taidy  and  limited  aid 
tMm^/A  ai  tba  tltveatb  boor  by  the  Government  could  not  be  calculated  on,  until  a  certain  proportion  of  the  capital  had 


L  Ibica  wtlh  wbtcb  Ur.  DarKso  tias  not  hera 
I  m%  Cbt  Um^enAonj  mad  Enniftklllon  and  the  Londondenx 
Thmt  bate  been  oocistnurted  bjr  Mr.  WltUam 


M'Cormtek,  snotber  hiab  oantractor,  who  has  ottilaed  a  poiilkia 
of  great  emiiieucr «  but  whose  operations  have  been  chiefly  on  the 
other  side  of  ili«  ChjumeL 
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been  pireviaiisly  paid  up.  But  e^en  thin  condition  wai  not  at  all  times  easily  fulfilled.  Tbcse  wei«  einsuniitftnc^  {n  ' 
a  mm  like  Mr,  Dorgnn  could  render  ku^cuUble  wnnca  An  ordinjuy  oontmctor  covild,  or  at  iiU  ereoU  would  go  to  wmk 
unly  oil  ttic  couOition  of  bdug  paid  aa  be  progMBsed ;  any  failure  m  to  paoctuaBtj'  of  paymimt  bang  manifcatly  a  vloUtiofl 
of  tbe  contract.  Mr.  Diirgan,  howerer,  having  once  amired  himself  by  careTul  inquiiy  of  the  ultimate  rooccn  of  the  ub- 
dertaking,  was  at  any  time  prepared  to  dbu^gard  tbe  usual  consideratiouB  as  to  piayment  The  bonds  or  aharea 
cnnifdmy  he  would  take  aacaah ;  and  we  could  enumerate  a  Kit  of  projects  whkb  wcm  carriwl  out  tlitough  his  in 
tiility  in  this  manner.  When  onoe  he  waa  known  to  be  eountctM  with  an  enterprizcH,  it  soon  after  obtained  the  eonfid 
«f  tlie  public,  and  wa«  era  long  crowned  with  nteocea;  and  we  bdiwve  diat  we  are  correct  in  stating  that  for  some  time  ] 
he  had  not  only  been  the  largest  holder  of  Iri«h  railway  itock,  but  that  he  ia  the  hirgeet  railway  proprietor  in  the  United 
K  iff  gdouL 

The  high  character  wMch  Mr.  Daigan  had  attuned  in  ooimexion  with  the  great  undertakings  whiih  he  hai  for  ymn 
earned  oat,  and  the  estimation  iu  which  he  U  bo  deservedly  held  by  all  claasee,  contributed  in  no  small  degree  to  the  iiicc»» 
of  the  Exhibition.  To  an  appeal  from  almost  any  other  quarter  no  mch  reifponse  would  have  been  made  an  that  whkii  ea* 
tured  the  demonstration  of  1853  bdug  a  triumphant  one.  Seldom  was  the  value  of  pi'r^>na]  character  better  illnstrated  t^*^! 
on  that  ocea«iou.  So  aoon  as  the  announcement  waa  definitely  made  (Jiat  he  had  uDdcrtaken  to  provide  a  suitable  buUilIng 
fi9r  agreat  Irii^h  Industrial  Exhibition,  a  fueling  of  confidence  was  inspired  in  tbe  public,  generally ,  that  it  would  he  a 
saooetfCVd  one.  Kot  mtrrely  in  this  country,  but  throughout  the  maoufacturing  dL^trict.^  of  the  siflter  countries^  the  mo8t  cordial 
responae  waa  made*  Nobleuieu  and  gentlemeu  vied  with  each  other  in  contributing  to  the  Exhibition  ;  and  treaaures  of 
Alt  were  freely  forwarded  to  the  Committee,  which  bad  never  t^ore  bees  out  of  the  poasesidon  of  their  owners.  Among  the 
oaiikpt  ptromiaoi  of  nupjKTrt  y^m  lUie  on  tbe  part  of  f  ff^r  Majesty  and  of  hii^  Itoyal  Highness  Prince  Albert ;  and  in  addition 
to  vaUliablc  ocntttfbution^,  the  Queen  and  the  Frioce  honoured  the  Exhibition  with  a  visit.  In  foreign  couutriCA  the  projecl 
of  tiic  ind\  ludustdal  Exhibition  was  alao  favourably  entertaine«L  The  fame  of  its  founder  was  not  nnknown  even  ut 
fnrvign  Cunrts ;  and  the  strong  sympathy  which  the  object  called  forth  was  testified  by  the  valuable  contribotiona  of  the 
Erajiemr  of  the  Krencb^  the  King  of  the  Belgians,  the  King  of  Ilolbind,  and  tbe  King  of  FruMsia.  The  recognition  as  na- 
tional of  A  dcmonBiration  foun*!ed  by  a  private  individtml  i;*,  indeed^  a  circumstance  without  pamlbl ;  but  all  this  was  no 
more  than  the  occasion  demanded  or  than  the  effort  deserved.  Wliile  the  ojiteecdentB  of  the  founder  of  the  Exhihition  tar^ 
nbihed  an  assurance  that  whatever  undertaking  he  entered  into  would  be  fulfilled  to  the  letter,  the  generous  dlAinterestednesiu 
and  the  total  absence  of  any  feeling  of  self  whidi  he  diiplayed,  were  such  as  deserved  to  enlist  the  sympathy  so  freely  aocorded. 
In  tlie  then  transition  state  of  Ireland  he  felt  assured  of  the  great  service  that  wottid  be  rendered  by  an  Exhibitioii  in  tbe 
Irish  capital ;  and  ha^nng  satisfied  bimt^elf  on  thin  point,  any  rij*k  of  pe<mniary  loss  which  the  project  might  entail  did  not 
wetgh  with  him  a  moment  in  <letermining  to  carry  it  out.  And  of  the  good  faith  in  which  he  fulfillefl  hiM  part  in  connexion 
with  that  great  unilertaking  the  public  do  not  now  require  to  be  told.  Again,  and  again,  were  the  Committee  of  gentlemen 
entrusted  with  carrying  out  the  enterprise  entreated  to  allow  no  pecnniary  e<3nitiderntion«  to  weigh  in  making  every  ne- 
gaenij  arrangemeol  to  bring  theaflair  to  a  soccemful  issue.  Nobly,  then,  did  the  founder  of  the  Ex^hibition  di^aige  the 
onerCMis  duty  wtuch  he  undertook ;  and  well  did  such  an  effort  deserve  the  cofdial,  and  we  may  add  the  eothuslaflict 
respanse  which  the  occasion  calleil  forth. 

Any  djtmbcs  that  might  hav«  been  entertained  aa  to  the  success  of  the  Exhibitionf  or  the  service  which  it  was 
dialJfiid  to  render  in  promoting  that  progress  which  had  so  iiui;piciou.4y  set  in,  were  dispelled  after  the  opening.  Then, 
indeed,  the  value  of  the  obligaiioti  under  which  Mr.  Dargan  bad  Uid  hb  countrymen  was  appreciated,  and  some  anxiety 
was  felt  a£  to  the  moRt  fitting  method  of  recording  it.  A  motion  on  the  sul)ject  was  brought  furwnrd  in  the  Corporation 
of  this  city  by  Town  Councillor  Boyoe,  now  Lord  Mayor  elect ;  but  it  was  very  properly  decided  by  that  boidy  that  any 
testiroouial,  whether  in  the  form  of  a  statue  or  other  object,  emanating  merely  from  the  Corftorationf  would  not  be  an 
Mil0<)tiate  national  acknowledgment  of  the  gratitude  of  the  people  of  Ireland  to  one  of  the  must  distinguished  ef  lisr 
sons ;  ami  accordingly  a  rt^quisition  was  got  up  for  hoUyng  a  public  meeting  in  this  city  to  take  the  subject  into  eoosldeni- 
itoii^  Of  that  rtqwiKition  it  may  be  said  that  it  was  without  precedent  tm  account  of  the  number  and  resjiectabillty  of  the 
name*  attadied  to  It,  and  the  fact  of  their  compri^ng  those  of  men  of  all  parties.  Headed  hy  the  Duke  of  Leinster,  the 
rM(uisit}onists  inrludetl  forty  peeia,  six  prelates  of  the  Eatabliithed  Church,  tifteen  Roman  Catliolk  bishops,  forty-nine  Mem- 
hsr*  of  Parliament,  a  Urge  proportion  of  the  magSstracy  of  the  country,  and  a  hoet  of  the  profeasioiial,  mercaotUe,  and 
trading  clasirik  the  entire  number  ammtnting  to  over  SSOO.  The  meeting  held  in  the  Konnd  li^yim  of  the  Hotundio  on  the 
Hth  July,  18ri3,  pursuant  to  UiAt  reqnisniiiiU,  was  one  of  the  most  muneroos,  ri'Mpectabty  attende^t,  and  enthusiastic,  that 
ban  vver  bifu  held  in  tlie  Irish  metrupulia,  while  the  very  mention  of  the  name  of  tlie  man  whom  Iht^y  luid  met  to  hunotir 
mlleii  forth  burvta  of  enthusiastic  applause*  The  Lord  Mayor  occupied  the  rluftir,  and  the  several  resolutions  wen  pfupoied 
and  secrrndeil  by  \\U  liraes  the  Duke  of  Ldnster,  the  Marquis  of  Westmeath,  the  Kight  Honouroble  Krattcls  Blackborne, 
5tr  William  RL>wan  Hamilton,  8if  Robert  Kane,  Sir  &lwsrd  M'Donndl  (Lord  Mayor  Elect),  Sir  Tbomai  Dsans,  John 
BtHow,  Siq.,  governor  of  ibe  Bank  of  Ireland,  John  Etinls,  Esq.,  chairman  of  the  Midland  Great  Western  Railway  Com- 
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^pi^,  Jvhil  LenUign«,  Eiq.,  Jolm  F.  Hagnire,  Esq->  M.P.^  Mayor  of  Cork,  and  WiUiam  Fry,  Esq.,  T.  C     The  follsmtujc 
>  ««R  ftAopted  by  tbe  meeting : — 

"tlUA,  coD^idCTiDg  the  greiil  benefits  conferred  by  Mr.  Dargaii  on  tht'induiitrial  [lopnlation  of  Irelftud,  not  only  in  the 
raitflmonni  of  employment  he  has  given,  but  also  in  thp  lesson  he  has  so  suctesafidly  taught^  thJa  meeting  i» 
of  opiniaa  tbat  be  ift  entitled  to  our  wannest  approbation  and  most  grateful  acknowkHlgmenta.*' 

'"Tliat,  while  we  rejoice  m  being  able  to  congratulate  Mr,  Dargau  ui>on  the  pron^KTity  which,  under  Pro\idence,  iuyi 
fCBulted  to  himself  frtym  ihi?  exerciie  of  hh  unwearied  mduetry  and  indefatigAblc  perseverance,  we  are  yet  of 
opinion  that  a  great  and  combined  exertion  should  be  made  throughout  the  country^  to  perpetuate,  in  con- 
ii«3don  with  hi»  name,  the  remembrance  of  tbe  good  he  ha.i  vfTected  ;  and  that  all  classes  of  our  countrymen 
bt  iiiTited  to  co-operate  actively  in  &  measure  wbich  will  not  only  be  complinieotary  to  the  ^  workman's 
frknd,"  but  permaneiitly  luefbl  In  extending  industrial  education.^* 

^'TbaL,  with  a  liewto  carry  out  Bucceaefiilly  the  object  contemplated  in  the  foregoing  resolution,  a  committee  be  now 
•dected,  to  whom  *hall  l>e  entrusted  tlie  dnty  of  collecting  funds,  which  it  is  hoped  will  be  commensttrate 
with  tbe  great  object  proposed,  such  committee  to  coml^t  of  the  following  gentlemen,  vvt, : — the  Peers  of 
Inland  who  have  edgned  the  requisition  j  the  Represcntativea  of  Ireland  who  have  signed  the  reqwiation ;  the 
mayon  of  all  the  corpomle  cities  and  towns  of  Iroland ;  the  movers  and  ftecondera  of  tlic  reacdutiitnj*  of  this  day; 
and  the  Right  Honoumbit?  the  Lord  Miiyor,  Jtthn  1>.  Atkin,  John  Barlow,  Joseph  Boycei,  Alexander  Boyle, 
Robert  CallwdJ*  Fmnci*  Cudil,  Thomas  Crosthwaite,  Jo.>»i-ph  Cowpep,  John  D*Arcy,  Jovmlah  Dxmne,  John 
Eonia,  Fergua  Farrell,  WiUium  Fr>',  lljomas  M.  Gresh/im,  Arthur  Guinness,  Sir  George  Hodson^  George  Hoyte, 
Thomas  Hutlon^  Colonel  La  Touche,  William  Long,  John  M*Donnell^  Sir  Edwanl  M'Donnell,  Jmncj  W. 
Moriandf  Denis  Moylan,  8ir  Timothy  O'Brien,  Valentine  O'Bnen  O'Connor,  Jtthn  OToimcll.  Tliomaa 
0*Hagan,  Sir  Colman  0*Loghlen,  William  Harvey  Pirn,  Janu*s  Perry,  James  Power,  Patrick  Head,  John 
Reyooldi,  George  Roe,  Patrick  Sweetman,  und  Thomae  WiLson." 

^Ihe  Coomiittec  thita  nominated  Sir  Robert  Kane  and  Jolm  Enni^  Esq.,  were  appointed  honorary  secretaries.  The 
I  of  tbe  pi<eci£«  form  which  the  proposed  testimouiftl  sliould  aMume  wa»  very  properly  po^t^wned  until  some  idea 
1  be  had  of  the  funda  available  for  the  purpose ;  and  after  this  most  mature  detiberation  it  was  decided  that  the  Dargan 
i  Committee  should  cu-operate  wiib  that  of  the  Irish  Institution  (an  association  having  ita  origin  in  tlie  Exhi- 
a)^  la  Ibtrndiug  a  permanent  iiu^titudon  with  wtjieh  the  name  and  great  public  services  of  Mr.  Dargan  should  be 
r  eoDoected.  The  idea  of  estabiiahing  a  National  Gallery  of  Art  in  Dultlin  was  de rival  from  the  Kxhibition,  And 
r  step  towonla  the  attainment  of  thia  object  was  the  foimditig  of  the  Iri^h  Iruitituliou.  Hence  the  propriety  of 
ComiBittee  co-operating  with  thia  new  association  in  carrying  out  a  project  ao  fraught  with  important 
I  to  the  country  at  large. 
!  royal  visit  lo  Ireland  dvring  the  past  season  was  so  especially  complimentary  to  the  subjoet  of  thin  Memoir,  oa  to 
cdl  lor  »wai!(tliiwg  beyond  a  mere  paa«ing  notice  here.  The  warm  interest  taken  b  the  Exhibition  by  Her  Miije.sty  and  His 
ftoTal  Hl^iiwi  Prince  Albert  was  manifest  from  the  first  announcement  of  the  project.  In  addition  to  becoming  exhibitor 
tha  Qiie«o  slid  ttia  Prince  intimated  their  intention  of  risitlng  the  IH.Hh  Palace  of  IndoAtry— a  structure  the  very  name  of 
vSikll  VM  of  hopafol  angnry ;  and  of  lliat  \'isit  the  royal  reoc^ition  of  the  services  rendered  by  Mr.  Dargan  to  his  country 
fbroBAd  Ibe  BlOft  ttgnificant  incident,  while  the  manner  in  which  tliat  recognition  was  conveyed  was  not  le$4  gratifying  tu  the 
fasfla  of  Inland  than  it  was  complimentaiy  lo  tbe  object  of  it  Tlio  grvat  Indu^rkl  Captain  of  the  age  vfas  for  the  titiie 
thv  m9^  tumoured  subject  of  tbe  realm.  Coming  to  Ireland  to  visit  tl»e  Exhiljitlon,  and  to  expre^  spu{jathy  with  the 
aiijaa  cC  it,  Iler  Majesty  dstemiined  that  this  should  bo  done  in  tho  most  marked  manner  possihle ;  and,  accordingly,  Mr.  and 
Ktik  Pafgan  had  the  honour  of  reoeiving  at  their  own  residence  a  vl&it  from  the  Sovereign — an  event  the  announcement  of 
«kscli  «a«  nweii)*6d  with  tlie  most  intense  ^tisfaciton  throughout  the  length  and  breadth  of  the  land.  S^'ldom,  indeed,  baa 
a  nigral  tttottr  been  more  appropriate  than  that  conferred  by  tlie  \1iisii  no  gracioujly  paid  by  the  Queen  and  the  Prince  Ck>n- 
Mvf  %o  Mr,  Dargan ;  and  seldom  has  auch  a  compliment  been  so  well  deserved  as  in  the  cane  in  qnostion.  But  the  signal 
iBftrli»  of  tbe  mral  &TOur  to  tbe  founder  of  the  Exhibition  did  not  end  here.  Some  tune  after  the  royal  vMt  to  Mount 
AarftK  Mn  Dargan,  in  convenatioo  with  some  of  his  friends,  expre^ssed  his  anxiety  to  obtain  busts  of  the  Queen  and  tba 
Mam  Cooaort.  This  circumatance  was^  in  some  way,  brought  Co  the  knowledge  of  Her  Majesty,  whereu[vr>n  a  letter  waa 
mnnittad  to  Mr.  Dargan  by  Her  Majesty's  comnmnds,  stating,  that  in  consequence  of  Her  Mnjejt>'  luidn^  Uamed  that 
ia  iiad  capr—eft  a  wish  to  poiaeta  buata  of  the  Queen  and  Prince  Albert,  Her  Maj*?Mty  would  have  much  pleasure  in  pre* 
ma/tbi^  htm  with  them — an  iotimation  which  was  accompanied  by  the  further  gratifying  compliment,  that  the  busta  of  tiio 
ifmm  aad  Prinea  iihould  beexecuterl  by  any  Irish  artist  whom  Mr.  Dargan  might  select.  Tlie  retjuired  sitting!  for  tbcae 
abmsMlttS  of  Iha  royal  visit  were  $oon  oiierwiinls  given  ta  I'^lr.  John  E.  Jones,  who  was  aomiuattiJ  by  Mr.  Dargan  for  Ilia  . 


7%a  aDoraiton  of  the  funds  collected  for  the  proposed  National  Testimonial  to  Mr  Dargan  bas  alfvady  been  indicatadf 
bsC  as  the  laat  sbaet  of  this  Work  was  issuing  from  the  press,  on  event  has  occurred  in  connexion  with  tills  Testimonial  of  the 
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MEMOm  OF  WILLIAM  DARGAK, 


moit  gnOifj^Bg  diameter^ — ti^ioiast  Act  being pussed  by  the  Legi^Aitirc  for  plActng  the  IHah Kutlonal Gallery  on  n  prftpfp* 
baiis,  and  for  securing  the  necesaaiy  Btept  being  taken  for  gi^iu^^  due  elTect  to  the  wuhea  of  the  snbscnlierB  to  the  TestlmoDial 
fund.  The  inadeqiuwy  of  the  mm  collected  (about  £6,000)  to  carry  out  by  its^^any  great  special  object,  and  the  unceitamty 
at  all  times  atteodaut  upon  voiuntary  contributionB,  induced  the  Qovenunent  to  come  forward  and  coufer  on  the  project  that 
ftahility  which  it  could  not  otherwitte  attain.  The  founding  of  a  Gallery  of  the  Fine  Arts  In  the  Irish  metropolis  hp^  §e  an 
object  deserving  of  the  attention  of  the  Government ;  but  we  have  aim  reason  to  believe  that  a  deidre  to  aid  the  Dargan 
Testitnoolal  Committee  had  no  imall  induenec  in  the  determiiuition  of  the  cotUBe  which  hoa  been  adopted.  At  the  opening 
of  the  Exhibition  a  title  waited  Mr.  Dargan'fl  acceptance — ^an  offer  which  be  respectfully  declined.  Although  dodined,  the 
oiler  was  gratif>'ing,  a»  ahowing  a  denre  in  high  placea  to  cooperate  with  the  Iriah  people  in  every  poasibk  way  in  paying 
honcmr  to  the  man  wlio  had  proved  himself  to  be  a  true  bene&ctor  of  his  country ;  and,  failing  in  the  first  instance^  it  iaci»- 
ditable  to  the  Government  tlmt  so  much  alacrity  should  have  been  ahown  on  an  occaflion  where  the  self-denial  and  retinng 
dinpii^tion  of  Mr.  Dftrgan  could  not  stand  in  the  way  of  paying  what  waa  at  onoe  an  individual  and  a  national  compliment. 
In  no  other  way  could  the  idea  of  the  Testimonial  be  carried  out  so  mnch  in  aoconlance  with  the  views  and  wishes  of  him 
who  is  the  object  of  it,  as  by  making  it  lu  mme  way  itnoiUary  to  pro;^re8s ;  and  the  Irish  GoTenuDent  has  come  forward  in 
a  very  bojid^ome  manner  to  place  the  new  Institution  on  a  proper  boais.  A  great  National  ItLititution  has  tbu8|  aa  it  wert^ 
grown  out  uf  the  EsLhibition^  with  which  the  name  of  the  founder  of  the  Exhibition  miist  he  for  ever  indijiolnhly  oonafided; 
and  tliat  not  merely  by  statue  or  in^^riptiuu,  but  In  the  Statut(^-Book  of  the  country, — the  Act  of  Parliament  hen  nafangd 
to  making  special  provision  for  carrying  out  the  objects  of  the  Dargan  Testimonial  Committee. 

The  drcumstanoes  which  we  have  here  recorded,  mustf  as  a  matter  of  coarse,  l>e  eminently  gratifying  to  Mr.  Etargan. 
But  while  wo  are  far  firom  supposing  that  he  is  insensible  to  the  good  opinion  of  his  feUow-men^  the  honoors  so  profnaety 
and,  at  tlie  same  time,  so  justly  accorded  to  him,  do  not  indnc«  him  to  deviate  in  the  smallest  degree  &om  pnrstung  the  even 
tmoT  of  his  way.  He  still  ejchibitd  the  cordiality^  uualTected  inauncrf  and  Btroightforward  charact4?T  which  aecxutNl  for  him 
boats  of  friends  in  times  past^  and  which,  at  tht;  present  ilavi  obtain  for  him  the  respect  of  all  rkniM^  of  his  countr^Tnen.^-we 
say,  advisedly,  of  all  classes.  A  personal  enemy  he  conld  scarcely  have,  and,  we  know,  that  a  political  enemy  he  could  not 
have  at  all ;  tnaamudi  aa  in  a  ootmtr)'  distracted  by  political  and  party  strife,  he  had  at  all  times  th«  good  sense  to  avoid 
aUyiQg  bimaelf  with  any  daw  of  politicians,  and  has  hence  become  a  universal  f&vourite.  The  intervals  snatched  from  the 
tattmubn  buiiiiaBS  In  which  ha  is  stlU  engaged  are  puNd  in  retirement  at  his  residence  Mount  AuviUe,  near  Dundrum. 
Diera  ha  la  summnded  by  all  thoee  enjoyments  and  luxuries  that  wealth  and  a  refined  taDtc  can  command  From  that 
l«ynment  which  he  priKea  so  much  we  have  n**t  berc  preaumcd  to  attempt  to  withdraw  the  veiL  In  this  brief  Meniotr  we 
have  dealt  with  Mr.  Dargan  samply  as  a  public  man ;  and  in  wishing  him  all  the  happineffl  that  can  result  fh>m  a 
conarionmeaa  of  a  faithful  lUschargc  of  duty,  we  feel  a^^ured  that  we  but  feebly  give  expression  to  the  earnest  aspimtJaiui  tl£^ 
•wry  Irishman. 
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INTRODUCTION 


THE  great  peculkrity  of  the  preaent  age  is  it»  Gmmeutlj'  practical  diameter ;  a  result  of  the  axtension  of 
maDufucturing  and  commercial  industry*     The  intercoiwae  between  difrerent  nations  is  vastly  on  the 
iooeaae.     A  sort  of  almost  cosmopolitan  competition  has  in  consequence  spnmg  up,  that  lends  a  stimulus  to 
tmprof^iiienl.     And  it  is  with  nationB  as  with  indiTiduals  ;  fertility  of  invention,  iiiechimieal  skill,  and  indo- 
►le  perseverance^  are  required  on  the  part  of  a  community  to  enable  them  to  attain  a  respectable  position 
t^  great  commonwealth  of  industiyvand  enterprise — a  position  the  attainment  of  which  is  a  work  of  time, 
md  one  which  can  only  be  enjoyed  by  unremitting  cjsertion. 

Eiihibitioos  of  different  kinds  have  long  been  reco^iscMij  by  tho  people  of  almost  every  civilised  countr)^, 

tt&OQgBl  the  most  cffieacioos  meane  of  leading  to  the  introduction  and  extension  of  improvements, 

ThiMtlie  various  Aasociations  for  the  Promotion  of  the  Fine  Arts  hold  annual  exhibitions  of  painting  and 

The  ntUDerons  Agricultural  Societies  that  spread  their  raniidcations  throughout  the  length  and 

of  the  land,  thxough  the  agency  of  public  conqK'tition  cnctjunige  the  improvenient  of  live  stock  and 

of  husbandry  generally.    To  Horticultural  Exhibitions  we  are  indebted  for  many  of  the  wonderfid  improve* 

that  have  been  introduced  within  the  last  Imlf  century  in  the  dilTeiXiut  departments  of  gardening — for 

gorgeoua  floiral  beauties  which  decorate  our  parterrea  and  conservatories,  and  the  delicious  fruits  that 

ottf  dencrts.     This  principle  has  theretbre  been  long  recognised  and  acted  upon,  with  the  best  results, 

only  in  this  but  in  other  countries.     So  long  ago  as  1756  the  Society  of  Arts  in  Ixiudon  offered  prizes 

f|»eciineDS  of  manufactures  of  clifferent  kinds^  and  exhibited  the  works  which  were  brought  forward  in  com- 

for  thetn.    The  Royal  Dublin  Society  adopted  the  practice  at  a  still  earlier  period,  and  has  continued 

Iiiit2  tlie  present  day,  attention  being,  however,  until  lately,  conJaned  to  special  objects. 

Bot  to  our  French  neighbours  must  be  awarded  the  credit  of  having  originated  what  may  be  properly 

Cxpootions  of  Industry.    The  Marquess  D'Aveze,  on  his  appointment  m  (Commissioner  of  the  Royal 

MttBn&ctoriet  of  the  Gobelins,  of  Sevres,  and  of  the  Savonnerie,  in  1797,  determined  on  converting  the 

HiMiWBi  of  St.  Cloud,  then  uninhabited,  into  a  bazaar  for  the  exhibition  and  disposal  of  the  productions  of 

ihem  WfTeral  establishments;  but,  at  the  moment  he  was  ready  to  carry  out  the  design,  he  was  obligeil,  by 

a  decree  of  tbe  new  Directory,  to  quit  the  kingdom-     On  his  rt^turn  in  the  ensuing  year,,  the  ilarquess  planneil 

Exhibition  of  a  ftiU  more  imposing  character^  which  comprised  the  richest  ftimiture  and  marqueterie  of 

period ;  the  finest  clocks  and  watches  ;  the  superb  china  of  Se^Tes  and  Angoidenie  ;  the  silks  of  Lyons ; 

m  Tmnttj  of  other  interesting  and  remarkable  objects.    This  demonstration  wm*  held  in  1798,  and  so  great 

its  SQCCCSS  that  a  second  took  phioe  in  1801,  a  third  in  1602,  and  a  fourth  in  1806.     Notwithstanding 

the  thoo  imseCtled  stale  of  aff'drs  in  Prance,  on  the  last  occasion  thejx^  were  no  h^  than  1400  exhibitors,  and 

^e  ffijWpftlfflp  KSDAtned  open  for  tho  inspection  of  the  public  for  twenty-foiu'dnys.  After  that  |>enod  political 

mA  BiBlify  manoeuvres  absorbed  public  attention,  to  the  comparative  exclusion  of  consideration  for  the 

|Nirftiits  of  industry  ;  and  it  was  not  until  1819  that  the  tlfth  Exposition  was  held  in  France.    The 

look  place  in  1823,  and  the  seventh  in  1827,  when  a  great  building  was  erected  for  the  purpose  in  the 

de  Ift  CoDCOfde.     The  eighth  Exhibition  was  held  in  1834,  and  the  ninth  in  1839,  when  upwards  of 

Cft  entered  the  field,  thus  indicating  the  great  importance  attached  by  the  people  to  these 
III  1844  and  1849  the  Expositions  of  Industrj*  were  repeated  in  the  French  capital,  each 
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2  THE  IRISH  INDUSTRIAL  EXHIBITION. 

*  occasion  being  attended  by  an  increasing  measure  of  success,  as  compared  with  that  which  preceded  it ;  and 
it  is  beyond  question  that  these  Exhibitions  contributed  in  no  small  degree  to  raise  the  manofactixres  of 
France  to  that  pre-eminence  for  which  they  are  so  justly  celebrated. 

The  influence  of  the  Parisian  Exhibitions  soon  extended  to  a  greater  or  less  extent  throughout  the  Conti- 
nent of  Europe,  in  several  capitals  of  which  they  were  imitated  with  various  degrees  of  success ;  and  it  is  scarcely 
to  be  doubted,  that  to  them,  many  branches  of  manufacture  owe  the  excellence  which  they  have  attained.  Go- 
vernmental encouragement  laid  the  foundation  of  that  excellence :  but  it  may  be  safely  assumed  that  these 
periodic  displays  also  did  much  in  encouraging  artists  and  manufacturers  to  increased  exertion,  besides  diiSbsing 
a  knowledge  of  what  had  been  already  accomplished.  If  the  royal  and  imperial  establishments  could  go  to  work 
regardless  of  cost,  their  produce  was  not  brought  into  the  market  to  compete  with  private  enterprise ;  while 
a  sort  of  standard  was  thereby  attained  which  it  became  the  province  of  private  enterprise  to  imitate  under 
the  healthy  influence  of  public  competition — ^the  general  taste  being  meanwhile  improved  by  the  successive 
Exhibitions  of  what  we  now-a-days  term  Art-manufactures.  But  it  will  be  observed  that  all  these  displays 
were  due  to  the  respective  governments  of  the  countries  in  which  they  were  held.  Freedom  of  action  on  the  part 
of  Continental  communities,  in  a  collective  capacity,  was  then,  as  it  is  still  for  the  most  part,  unknown ;  and 
under  no  other  circumstances  could  national  demonstrations  of  any  kind  take  place  than  under  the  imme- 
diate direction  of  the  Executive.  This  is  a  point  which  it  is  necessary  to  bear  in  mind,  in  any  inquiry  as  to 
Expositions  of  Industry  not  having  at  an  early  stage  occupied  attention  in  the  United  Kingdom.  With  os 
such  movements  were  not  supposed  to  be  legitimately  within  the  province  of  the  Government ;  and  while 
adequate  existing  organizations  were  not  in  being  to  carry  them  out,  the  feeling  in  their  favour  was  not  siifli- 
dently  strong  until  lately  to  insure  special  machinery  being  devised  for  the  purpose.  As  already  observed, 
we  have  had  during  a  considerable  part  of  the  last  century  Exhibitions  in  various  departments  of  industry, — 
the  Society  of  Arts  in  London,  and  the  Royal  Dublin  Society  here,  being  pioneers  in  this  direction.  It  was 
not,  however,  until  1829,  that  the  idea  of  a  general  Exhibition  on  the  Parisian  plan  was  seriously  contem- 
plated in  these  countries.  In  that  year  an  efibrt  was  made  by  the  Royal  Dublin  Sodety  to  originate  periodic 
displays  of  this  class,  the  holding  of  which  should  afterwards  be  a  part  of  the  Society  *s  operations;  but  it  was 
not  till  1834  that  the  design  was  fiilly  realized,  the  first  General  Exhibition  of  the  products  of  Manufacturing 
Industry  held  in  the  United  Kingdom  having  taken  place  on  the  premises  of  the  Society  in  that  year.  A 
Conmuttee  of  Manufactures  was  thereupon  added  to  the  executive  body  of  the  Society,  and  the  holding  of 
periodic  Exhibitions  became  a  regular  part  of  its  business,  greatly  to  the  increase  of  the  Sodety's  usefulness, 
and  to  the  public  advantage.  As  the  movement  progressed,  each  succeeding  demonstration  surpassed  the 
preceding  one  in  importance  and  the  interest  attached  to  it  by  the  public,  until  they  have  been  brought  to 
a  climax  by  the  recent  Great  Exhibition,  which  may  therefore  be  regarded  as  the  continuation  of  the 
Triennial  Exhibitions  of  the  Royal  Dublin  Society.* 

*  The  Triennial  Exhibitions  of  the  Royal  Dublin  Sodety  sach  meamires  as  might  facilitate  the  arrangement  together 

have  unquestionably  exercised  a  very  important  influence  with   the  estimates  of  the  probable  expenses  attendant 

on  manufacturing  progress  in  Ireland,  while  they  have  at  thereon.** 

the  same  time  reflected  great  credit  on  the  Society  itselfl  _^              .  .       .       x^        r^    , 

The  origination  of  these  was  brought  about  by  Isaac  Weld,  ^®  proposition  thus  brought  forward  was  received  with 

Esq.,  who,  for  many  years,  was  one  of  the  Honorary  Secre-  acclamation.  Richard  Griffith  Esq.  (now  LL.  D.,  and  Chair- 

taries  of  the  StKjietv,  and  is  now  one  of  the  Vice-Presidents.  man  of  the  Board  of  PubUc  Works),  at  once  accompanied 

During  the  eariv  jiirt  of  the  present  century  Mr.  Weld  was  ^^'  ^^«^^  "»  »  ">^<1  ""^  ^'^'^^^  *«  ^*>e  principal  manufactu- 

traveUing  on  the  Continent,  and  in  Paris  he  became  ac-  ^"*  »"  ^*^®  ^^^y  *"^  suburbs,  who  one  and  all  highly  ap- 

quainted  with  the  operation  and  results  of  the  Expositions  P"^^'^**  ^^  ^«  scheme,  and  promised  to  become  contributors 

there.     SubsequenUy,  while  at  Naples,  he  happened  to  be  "»  ^«  «^'«"^  ^^  *"  Exhibition  being  finally  determined  on. 

able  to  visit  an  Exhibition  on  the  Parisian  phm  ;  and  after  ^  ««"«»  "^  resolutions  was  adopted  by  the  Society  in  relb. 

his  return  to  this  country  he  brought  the  subject  under  the  '^^^  ^*^  ^^^  foundation  of  Exhibitions  as  part  of  the  ordi- 

notice  of  the  Royal  Dublin  Society.     In  the  Proceedings  of  ^^"^  business,  among  which  it  was  resolved  that  the  inhabi- 

the  Society  we  find  the  foUowing  notice  of  motion,  dated  ^**  ^^  «^«*7  P*^  ^^  I'*^^  ^  "^^^  ^^  **^  t^«  ™o^^ 

February  12   1829  :  ment     The  description  of  manufactures  admissible  having 

*r  ^.        ^  '  *^  ^.  *    »    T          %Tr          T^         »,  been  stated,  it  was  further  agreed  upon  that  nothing  should 

Notice  of  a  MUum  ^^c  Weld,  Esq.,  Honorary  ^  ^j^^  ^^  ^^^  y^.,  ^^^  ^^  aatis&ctoiy  proof- 

^^*^^^nf'  that  it  was  the  production  of  Ireland.    To  carry  forward  the 

"  That  a  Committee  be  appointed  to  take  into  considera-  proposed  undertaking,  the  Vice-Presidents  and  Secretaries, 

tion,  and  to  report  the  practicability  of  establishing,  under  with  Edward  Houghton,  William  Willans,  John  Patten, 

the  auspices  of  the  Sodety,  an  Annual  Exhibition  of  Speci-  Hugh  Hamill,    Richard  Grifiith,   Robert  Hutton,   R.  B. 

mens  of  the  Manufactures  and  Productions  of  Ireland,  con-  Br^-an,  Esqrs.,  Dr.  Wall  and  Dr.  D'OKer,  were  appointed 

formable  to  the  plan  which  has  long  been  adopted  in  Paris  the  first  Committee  of  Manufiicturea. 

and  in  other  capital  cities  of  the  Continent ;  and  to  suggest  As  the  period  approached  for  carrying  out  the  project  it 
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The  French  Expositions  Uave  been  all  along  of  a  strictly  local  character.    In  1849  M,  Buffet,  the  Minister 
of  Agriculture  and  Commerce,  with  a  view  of  ascertdning  the  Meutimcnta  of  the  niiiuufaeturtrs  cm  the  subjeet, 
»  cutrtilars  to  the  Chambers  of  Comtncroe  throughout  France,  suggesting  that  contHbutioiis  &^m  foreign 


became  ifvldint,  notwithsuuidiog  the  appiarent  isnthiisiafln 
mHh  wlucli  il  wtm  received,  that  th«  net-esiMiry  support  fhrtn 
MSCllbiBlon  could  ii«jt  l>e  calculziud  011^  tn  insure  a  ^ueeeffiflil 
nt ;  stiil  to  the  ipt^l  tli^ppoiutnient  of  those 
crtnDi'ctffl  with  the  Society^  whtt  Imd  taken  m 
i  trouble  in  the  nuitteTf  it  wa«  found  that  the  pruptysed 
I  TOnat  be  pct^tponed.  Una  vailing  rejfrtts  were 
AMI  iia|iwii>d  when  it  was  tuo  Ute  to  remedy  the  apathy 
af  t&0  paiL  tn  1833,  however,  a  Committee  wa»  again 
^pQigktfit,  with  a  \iew  of  earning:  ont  the  object,  of  which 
iba  lal<?  '^  ^  ^<iw»n,l  StAinJey  wais  Cluiinuan«  ToJun^  ad- 
mttafg"  t  St  wldch  had  >x-ru  ftnniotkily  awakenel^ 

tUiOnn  nieiled  in  hoUiing  an  Exlubitlon  of  Ma- 

aBfaftTir-r-  in  May«  lS34f  which,  for  a  first;  eiibrt*  wa4 
ly  fuc^iesE^.  The  adjudieatiou  of  prize-*  fomtwl  nn. 
:  ftature  ofthi^  and  aU  Miccceding  ExhiiMtiomi  of 
igtdtty  s  asioDg  the  |>r«roiama  then  a  wanted  were  ^old 
"fwr  mctlahi  in  almost  every  branch  of  manufattttru. 
L  Iff  tJLhibitont  on  that  occasion  show*  tlmi  tlity  were 
ftma  this  city,  and  tliat  the  nioverncut  had  so  far 
» tnake  any  dwp  imptvxsifni  in  thi*  pnjvincial  towneu 
I  Intenticm  in  contiexirm  witii  thc<Mi  Exhibitiun;),  in  (ho 
iWMSe  wait;  that  they  should  take  place  annimHy ;  but 
la  aootl  found  to  bpe  impracticable.  In  1H35  an  Ex> 
,  ^ ^^  K  .n  :„  ^iiich  there  appeared  to  Ut  a  fallin;^  off 
ftwa  Hi  reviou.*  yt'tan     Jo  the  sncceedinj^  y^afi 

ISftfti  a  ^^Ai^  adopted  by  the  Society,  reconHtitu- 

tla^  tbv  i'timmitiee  (»f  IVIanufacture-i) ;  and  the  latter  bodTf 
m  «ni  'rf  tlnnr  preliminaiy  meetings,  agreed  to  report  that, 
' '  apiaiofi,  it  wotdd  nfjt  be  exjietiient  to  have  the 
I  of  Irish  Manufacturer  more  frequently  tfian  7Vi- 


ir 


rvcommended  the  postponement  *)f 
pby,  which  rocoiameudatioa  yfnn 


thefvfore^  be  said  that  the  Hmt  of  the 

ir?  tt>ok  place.     C)f  that  Exhibiti<tn  the 

1 V  rontatti  much  more  ample  detail?! 

-• *or9 :  nod  fn^m  thefie  we  And  that 

rn,  linn   -:  !!!«     I  Ml  ■  Exhibition  wan  ^^f>f•n^ 

i»  20J}00  :  Ti  I-  were  4;cnenilly  of  a 

aeltr ;  that  mc .:  tribiiie»l  chielly  for  su- 

IviiAd'CAotlMa;,  to  the  Mi^t^.  Willan^;   for  tabinet^ 
I  Mr*  Atifn*FQ  and  Mr.  Rej-nolds  ;    and  for  maelmieiy, 
ter    thr  "^'flllffL      Amonp:   other  plamt   takeJi    to 

00  Ui4«fu1  and  attractive  wa5i  the  delivery 
«f  a  CVnr*r  '  -.  Sir  Roljert )  Kitne^  on 

m^  dljf  dari  in  wa-*  open,  the  topics 

Mvi(eoiEiieit<  .   .         .,...,  ur  Art  a*  applied  to  itd 

■iriitaBOtu  Thi^  hi«t- mentioned  feature  \s  one  dcTterv^ing  of 
ikia  Utas  a  pajdnjcr  notice,  from  in  tutting  been  repeated 
vllbaai  intamyMum  up  to  the  praent  period*  And  having 
dhalivn  ad»fpl#d  tn  connexion  with  the  Exhibition  of  1851 . 
Hi**  wmtfjt  b  ^  were  reganled  with  much  interest: 

ad  it  may  ?>  1  ilace  to  mention  that  they  laid  the 

ii^vArtiaa  t'-  r ; . . . ,    J   ,  I .  M  eelel>ra  t w  i  trea  tij«e  oa 

te  **lmAmtr  '  by  Sir  F^»l»ert  Kane, 

•  iiiauia  wfau  1  the  reputation  of  the 

Irtbnf^  ladliTcily  re^vutvtl  uu  an  mil  def^ee  of  credit  on  the 
8adi^  Hnds  whose  aasvdc«»  the  matcriali  for  it  had  been 

tW  Exhibition  of  1841  difFbre<l  little  from  ftit  predeee»- 
tm.  Tf^'*  '  '  ^  * '  —  hovevef,  on  a  more  extensive  scale 
<Ihi  STi  4ine^  and  it  at  the  same  time  bore 

m^Ame*  ;  \ir<'    pendered  by  tlie  S«K"iety  in 

fp^aaliviE  BEMnila-  ^rem.     tti  the  Adchen.'^  of  the 

fliMWiniii  to  tbi  )h  iwl  year  it  i^  stated  that  the 

«liy«ei  of  aadfc  4mBumBtmliLiUs  is  to  di^^over  ''  what  Irehind 
ii  <9faAib  c#  aftmitog  ft-om  itativo  production  and  native 
•■lag.*    T^  Bam  and  wooDaa  okauufactures  wera  largely 


ivpresentad  «m  that  occasion,  and  attidea  di^aying  urtistie 
omanientntion  received  premiums  in  tJie  adjudication  which 
took  plac4*.  It  i<honld  qIho  be  obsent'e^i.  that  many  contri- 
butions were  then  sent  from  the  pro\  inces.  The  country  at 
that  period  enjoyed  a  large  raeni>ure  of  prosperity,  and  its 
cfffect*  were  manifest  in  the  Triennial  Exhibition. 

We  now  come  to  that  of  1847.  It  may  lie  obsenxtl, 
aa  a  remarkable  featime  in  the  history  of  tbiiS  particular 
Ejchibition,  that  when  the  l^lomuuttee  of  5Iftnufacture» 
BoemtHl  anxiou.M  to  adjourn  it  to  the  folio winfr  year,  from  the 
depreHiwHl  state  of  the  country,  the  nianufacturerh  them«elve» 
met,  and  iu"ge<l  the  matter  Tn.'ith  a  promiititude  which  showed 
their  Appreciation  of  itj^  impciriance.  The  Conunittei*  ap- 
pcjinted  to  adjudge  tht'  IIoTiorar>'  Medals  and  C«  rtiticat^  on 
thflt  oceajtiim  exprt'ss  in  their  Keiiort  the  higlicit  satisfaction 
with  it*  rtanlts.  Noti^ithstainAinj^'^  Uint  it  was  nndertaken  at 
a  periotl  of  unexampkni  de|ire>*aion,  in  con,'5e<^uence  of  the 
disjistrouA  failure  of  the  [hi tat o  cro[j,  when  the  btisine^  of 
the  countr>'  waa  in  almost  e^  ejy  dt»]virtiuent  more  or  Icms 
parnlyxwi,  the  si>ecimons  of  native  nuiimfnctiire  wert^  superior 
to  thoisc  exhibiteii  at  any  p^reviouM  Exhibition.  UnrivalJetl 
as  our  tabinet-*  had  always  been,  they  appeared  then  to 
have  made  still  greater  exertions  towaj^  excellence.  In 
tabinet%  cambrics,  linens,  ibiina,>ik,  and  hicc,  Meflii»,  Atkin»^m, 
Fry,  Cotil*on  of  Li«bnm^  and  Jam*5ft  Forrest  and  Sons,  werv 
chietiy  dijitinpfiii^died.  The  Messrs,  W'illaiis  contributod 
largely  in  s[x*cimens  of  su^ierior  wwilleni;  LIutton  antl  Daw- 
son in  earrings ;  M^CuUa^h,  of  Belfast,  in  pianoforlej*;  and 
Cordner  m  frin^jes.  The  LadieJ*'  Induj*trial  ii«M  iety  reveivwl 
a  warm  encomium,  both  for  the  ncatneHH  of  the  jurootls  exhi- 
bite^l  by  them,  and  the  praLseworthy  objett  #oii|^ht  to  be 
attained,  in  elevatinjL;  the  ijidastrial  character  of  the  female 
p<3ur.  Altoj^cthcr  the  value  uf  sneli  fts;^inblaff('>  in  keeping 
up  a  h'vely  awl  salutary  competitbjn  hi  tnidc  and  manuliic- 
ttires,  luid  ait  thnt  period  become  strongly  impressed  upon 
the  public  miiuL 

The  Exhibition  of  1850  wa5  Jitlll  greater  und  more  com- 
prehensive in  its  de^ij^  tlian  any  of  iu  pre<b.*cejw<:»ra.  (hi 
thi*  occasion  it  had  bi^'U  decided  Ut  admit  the  produce  of 
other  countries,  the  t^l^^x•t  of  which  waa  tJiat  many  depart- 
ments of  the  industry  of  England  and  Scotland  were  well 
represented.  I'he  Catalogue  of  articles  iRcupii^M  164  pagea^ 
and  contains,  besides  thoae  manufactureH  fvr  which  Irehutd 
ia  pecidtarly  remarkabki,  a  A^a^t  nmnh«r  of  miscellaneous 
artieled  of  crujioas  workmaniiibip.  lliL^  display  had  also  a 
much  more  extensive  representation  i>f  the  countiy^a  home 
trade  than  had  hitherto  been  seen  in  the  Irish  metropoHa 
It  ysrm  veiled  by  a  deputation  froTu  the  Conimit^on 
appointeil  to  carry  out  the  Exhibition  in  Hyde  Park 
in  tlie  cujiuing  year,  and  who  were  then  eii^agt>d  in 
perfecting  the  arfangements  for  that  imrpjow?.  In  their 
Report  the  Committee  of  Manufactures  h]>eak  in  the  highe.< 
terms  of  tlieir  unexampled  success,  as  indicative  of  an 
improved  condition  of  the  country,  as  well  a*  the  Im^ne- 
flcial  influence  of  such  demonstration!!*.  Tlie  liljcrality 
of  opening  its  honours  and  prizes  to  the  rivalry  of 
othtr  nationi,  is  a  peculiarity  in  the  history  of  the  Royal 
Dublin  SiX'iety**  latter  Exhibition,  which  should  not  he 
overl»>«tke<L  ITie  last  TrieimUil  ExxwMition,  properly  m 
called,  wa.<i  not  ao  much  a  native  as  a  (general  collection— 
the  fit  precedent  of  that  t^reater  and  ijrander  gatherUi^ 
which,  at  the  next  period  of  the  imial  f:xhibition,  wna  de*^ 
tine<i  to  eclifjde  the  ploriea  of  every^  prvviousi  efliirt. 

The  brief  detail  which  we  have  now  given  of  the  Exhibi* 
tions  of  the  Royal  Dublin  Society,  which  have  this  year  beoi 
brought  to  an  uppropriate  tenninatjon,  ap[>eAT8  to  b©  ntem- 
garj'  to  remove  the  miscfrtirttitions  entertained  regarding 
the  connexion  tietween  the  Exhibition  of  1853  and  its  pre- 
dooettots  hdd  by  th^  Society. 
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4  THE  naSH  INDUSTRIAL  EXHIBITION. 

eountries  should  be  invited ;  but  the  replies  were  so  unfavourable  that  the  idea  was  abandoned.  The  state 
of  France  at  the  time  was  unpropitious  for  successfully  carying  out  a  great  cosmopolitan  Exhibition.  Not 
only  was  the  internal  condition  of  the  country  unsettled,  but  the  high  protective  duties  levied  on  the  impor- 
tation of  foreign  goods  would  naturally  prevent  their  manufacturers  from  taking  them  to  a  country  in  which, 
in  any  case,  they  had  no  chance  of  opening  up  a  market,  owing  to  the  fiscal  restrictions  that  prevailed.  Tlie 
more  liberal  commercial  code  of  England,  and  the  feeling  of  perfect  security  which  existed  in  that  country, 
conspired  to  make  it  the  scene  of  the  first  Great  Exposition  of  the  Industry  of  all  Nations.  Accordingly,  the 
suggestion  of  His  Royal  Highness  Prince  Albert  was  responded  to  with  a  heartiness  worthy  of  a  great  oosmo- 
politan  demonstration.  The  period  had  arrived  when  it  could  be  appropriately  made.  Through  the  relaxa- 
tion of  the  protective  duties  levied  on  the  importation  of  foreign  goods,  the  manufacturers  of  other  nations 
naturally  looked  forward  to  an  extension  of  their  trade  with  the  United  Kingdom,  and  therefore  eagerly 
availed  themselves  of  the  opportunity  of  thus  displaying  their  wares  before  their  new  customers.  The  Go- 
vernment, though  disclaiming  any  responsibility  on  account  of  the  proposed  Exhibition,  was  willing  to  afford 
every  encouragement  to  the  project ;  and,  accordingly,  our  ministers  at  the  various  foreign  courts  were  in- 
structed to  use  their  influence  to  procure  contributions  to  it.  Hence  the  foreign  display  in  the  Crystal  Palace 
was  all  that  could  be  desired,  rendering  the  Exhibition  itself  a  truly  cosmopolitan  one,  in  every  sense  of  the 
word.  The  high  personal  character  of  the  Prince  Consort,  and  the  estimation  in  which  he  is  deservedly  hdd 
by  all  classes  of  the  people  at  home,  insured  its  success  so  far  as  regarded  its  becoming  an  exposition  of  native 
industry,  so  soon  as  it  became  known  that  he  had  taken  the  project  under  his  own  immediate  superin- 
tendence ;  and  to  the  indefatigable  perseverence  of  His  Royal  Highness,  his  courageous  defiance  of  all  risk 
of  failure,  and  his  sagacity  even  in  matters  of  detail,  much  of  the  success  of  the  Exhibition  of  1851  was  really 
due.  Before  any  definite  steps  were  taken  on  that  occasion,  a  deputation  was  appointed  to  visit  the  princi- 
pal towns  of  the  United  Kingdom,  with  a  view  of  ascertaining  how  far  the  movement  was  likely  to  be  re- 
sponded to.  This  circumstance  is  worthy  of  note,  fix)m  the  contrast  which  it  presents  with  the  course  which 
would  have  been  adopted  in  any  other  country.  Elsewhere  not  only  the  initiative  but  the  entire  responsi- 
bility would  have  been  undertaken  by  Government ;  but  with  us  any  such  action  must  be  comparatively 
independent  of  the  Government,  the  only  facilities  provided  in  that  quarter  being  exemption  fi!t)m  vexatious 
restrictions.  And  in  connexion  with  the  proceedings  of  this  deputation,  it  is  in  no  small  degree  creditable  to 
the  municipal  authorities  and  leading  men  of  this  city,  that  it  was  in  Dublin  the  proposal  of  His  Royal  High- 
ness Prince  Albert  was  first  heartily  responded  to ; — a  circumstance  no  doubt  due  to  the  influence  exercised 
by  the  Triennial  Exhibitions  of  the  Royal  Dublin  Society. 

The  Exhibition  of  1851  was  eminently  successful.  The  result  of  that  first  effort  to  bring  together  the 
firuits  of  the  industry  of  all  nations  showed  the  wisdom  of  the  proposal  The  various  incidents  connected 
with  it  have  now  become  matter  of  history,  being  chronicled  in  parliamentary  reports  and  other  official  docu- 
ments, even  to  the  minutest  details.  It  is  therefore  unnecessary  to  refer  to  it  at  greater  length  in  this  place ; 
and  we  shall  dismiss  this  part  of  the  subject  by  quoting  an  extract  from  the  celebrated  speech  of  its  royal 
founder  at  a  dinner  given  by  the  Lord  Mayor  of  London  to  the  chief  municipal  authorities  of  the  United 
Kingdom : — "  The  Exhibition  of  1851  would,"  he  said,  "  afford  a  true  test  of  the  point  of  development  at 
which  the  whole  of  mankind  has  arrived,  and  a  new  starting-point  fi!t)m  which  all  nations  would  be  able  to 
direct  their  future  exertions." 

It  will  be  recollected  by  those  who  visited  the  Hyde  Park  Exhibition,  that  while  the  position  occupied  by 
Ireland,  as  a  whole,  was  eminently  creditable,  yet  some  districts  were  greatly  wanting  in  responding  to  the 
call  which  had  been  made  upon  them.  Thus,  while  the  staple  industry  of  Belfast  was  amply  represented, 
while  the  tabinets  of  this  city  and  the  lace-work  of  Limerick  were  held  in  due  estimation,  it  was  observed 
that  Cork  had  contributed  little  to  the  Crystal  Palace.  This  circumstance  was  freely  commented  upon  at 
the  time,  greatly  to  the  disparagement  of  the  people  of  ^^  the  beautiful  city ;"  and  they,  apparently  conscious 
of  the  great  mistake  which  they  had  committed,  and  anxious  to  make  amends,  determined  to  have  an  Exhi- 
bition of  their  own;  which  accordingly  came  oflfin  ihe  summer  of  1852,  and,  for  a  provincial  demonstration, 
was  a  highly  successful  one.  The  result  of  the  Hyde  Park  Exhibition  afforded  information  for  the  guidance 
of  others  in  a  similar  direction,  and  justified  the  people  of  Cork  in  making  a  considerable  preliminary  expen- 
diture, on  the  faith  of  being  reimbursed  by  the  fees  for  admission,  having  besides  raised  a  considerable  sum 
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by  afipeiling  to  tlic  public  for  snbsrriptions.  In  thb  respect  they  were  not  dwappoJnted.  The  Exliibitiou 
weBoaxnB^  open  ftbout  four  monthf,  tlurtng  wliich  the  dmly  iiumb(^  of  visitorfi  was  oA^^n  from  2O0O  to  3000. 
FuTtlier  tesdmoD/  was  tiiercbjr  borne  to  the  suecseas  and  beneficial  eiects  of  Expcmtions  of  Iiidu!?tr}\ 

Bat  It  will  be  apparent  that  each  snceesiiful  effort  threw  increasing  obi^cles  in  the  wuy  of  succeeding  onei. 
That  which  a  few  yeora  ago  would  have  come  off  with  eclat  would  now  fml  to  attract  attention.  Thus,  while 
for  a  series  of  yeaiv,  the  Triennial  Exhiljitions  of  the  Royal  Dublin  Society  had  bwn  regiirrled  with 
increasiiig  iotcrvst,  each  occasion  adding  vastly  to  the  number  of  exhibitors  which  came  forwai"d  am  compared 
witb  the  preceding  one,  the  recent  eaEperience  of  the  public  threw  obstacles  in  the  way  of  futtire  progress 
mpg^Feaafy  insunoountable.  The  display  which  in  1850  was  reganliid  tLS  hij^hly  crcdltnble  would  not  pass 
Btnsler  in  185d.  On  prcnous  occasions  almost  ever)*  apartment  in  the  Society  IIoiis<*  was  tlirowti  open  tor 
tbe  purpose,  but  the  accommodation  thus  affortled  would  contain  but  a  very  small  proportion  of  any  coUec- 
tkoii  Ekdy  to  attract  attention  after  the  Exhibition  of  185L  The  diflicdty  lay  in  providing  suitable  acoom- 
moiintion — in  fiwrt,  in  raakbg  such  arratigc*juc»nts  as  would  insure  the  <xi*of>erttUon  of  the  public.  To  accoro- 
pliah  this,  the  Society  in  it«  i^rporate  capacity  possessetl  no  resources  whaU^ver ;  and  lience  it  became  matter 
lor  anxious  oonsicU'ration  wbetber  thesse  Trit-nnial  Exhibitions,  which  had  already  confejred  such  signal 
»d?iaitages  upon  the  country^  were  to  be  given  up,  without  some  effort  being  made  to  worthily  consummate 
Uieiorids. 

It  WAS  at  tliis  Btage  that  Mr,  Dargan  made  hia  now  famous  proposed  to  thc^  Society ;  which  was,  m>  a  matter 

of  oonrsef  pixMaptly  accepted^  and  led  to  the  recent  Great  Exhibition.     Intimately  identified  with  industrial 

,  no  person  was  better  able  to  appreciate  the  Ixincficial  effectn  of  auch  Exbibitiorift  than  ^Ir.  Dargari ; 

I  after  witnessing  the  results  of  the  Exbibition  in  London,  and  more  n.-cently  that  in  Cork,  hebecamL-  still 

fiathicr  imprcss(Hl  with  the  field  that  existed  for  a  suitable  demonstration  in  the  Irish  metropolxa,  as  well  as  of 

'  benefits  that  would  ensue  tlierefrom  ;  and  he  dete^miIle^l  to  supply  the  funds  when  the  occasion  arose  for 

[  the  project  into  effect.     The  circumstance  of  the  past  season  being  that  for  the  usual  Triennial 

Exhibition  of  the  Royal  Dublin  Society  seemi^td  tjo  present  the  fitting  oji^wrt unity ;  and,  as  a  member  of 

f  that  liody^,  knowing  the  [)ccubar  position  in  which  the  Society  was  pkctnl,  aft^^r  a  rough  calculation  of  the 

\  re<]Uircd  for  the  purpose,  he  made  the  following  proposal  :^ 

**DrBU3f,  24  th  June,  X862. 
"Mr.  Dargan,  ranierstaniiing  that  the  year  1853  will  he  the  year  for  holiling  the  Trkamial  Eadilhition  of  JIanufactujw 
of  tha  iSoyal  Dublin  StKicty,  and  being  fleidruiut  to  p^vi*  Huch  Exhibition  a  cluiractvr  of  mote  than  ii>uiU  promiaence,  and 
>  \t  nvaikUe  for  the  matiufttctun»  of  the  three  kin^li)tn!!iy  prufMises  to  place  the  sum  of  £20,0(^0  in  the  hands  of  a 
i  ElxecDttve  Cuiumitteef  on  the  following  conditiuns^  viz. : — 

*  Ut — Thst  a  miiubl©  Building  thall  be  erected  on  the  kwn  of  the  Boyal  Dublin  Society. 
*tild.^That  the  OfH-nin^of  the  Exbibiaou  «hall  wt  he  kttr  than  June,  1853- 
•art. — That  the  Special  Executive  Committee  aliall  be  numJaated  by  thrvo  gtatleraen  on  the  part  of  Mr.  Dargan,  t*j 

bt  named  by  him,  and  by  three  g«itlcm«n  to  be  selected  by  the  Council  of  the  Roynl  DuhHn  Society 

from  that  hfidy. 
***•— 1'h*t  Mr.  Dargan  nhall  have  the  nomination  of  the  Chairman,  Deputy-Chairman,  and  of  the  Secnstaiy  of  the 

SpM'ial  Exwutive  C^munittee. 
-fith.— That  St  the  nrnniufttion  of  the  £3diihition,  the  Building  shall  be  taken  by  Mr.  Dazgan,  and  shall  become  his 

ppwp^'rty  at  a  valuation  by  competeot  pexsouK, 
-idL— That  if,  ailt^r  payment  of  all  expcoses,  the  proceeds  of  the  Exhihidon  do  not  amount  to  £20,000,  with  interest 

Um7«on  at  6  [^at  cent,  Mr.  Daigan  Khali  r(HM?ive  the  proceeds,  Itts  all  expenses  incuirod. 

"*  If  the  pfvoeed^  afl«r  (lajineni  of  all  expenses,  »hall  amount  to  £20,000,  with  interest  thereon  at  6  per  cenL, 
MlU  IWi^  ti  to  nvdv©  £20,000,  with  interest  thereon  at  6  per  cent. 

*  IT  the  procfcda,  after  payment  of  atl  expoiwa,  exceed  the  »um  of  £20,000,  with  interest  thereon  at  6  per  OQttt.,  the 
i  Gaannictee  is  to  have  the  dlspoflsl  of  the  snrplus. 

^Thc  amooni  of  the  valiuition  of  the  Building  to  bo  considered  as  cash  paid  to  Mr.  Dargan. 

"  WiixuM  DAnoAir.** 
From  the  terms  of  the  above  proposal  it  will  bo  seen  that,  eome  what  mighty  Mr.  Dargan  couH  gain  nothing 
tl»  ExHbition  in  a  pe«nmiary  point  of  view,  while  he  ran  all  the  risk  of  loss,     litis  point  it  is  neces- 
mrr  lo  Iwtr  m  mtnd,  to  be  able  duly  to  appreciate  the  disinterested  patriotism  which  the  proposal  exkibits. 
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The  foregoing  communication  was  brought  forward  at  the  Meeting  of  the  Royal  Dublin  Society  held  on 
Thursday,  the  24th  June,  when  it  was  unanimously  resolved-^ 

^  That  the  Society  had  heard  read  with  much  gratification  the  public-spirited  and  highly  important  proposal  of  their 
esteemed  member,  Mr.  Dargan,  and  fed  called  upon  to  co-operate  with  him  in  his  praiseworthy  desire  to  stimulate  the 
manufacturing  interests  of  Ireland,  through  the  instrumentality  of  this  Society^s  Exhibitions.  They  therefore  cordlaDy 
assent  to  the  terms  of  Mr.  Dargan^s  proposition ;  and  it  is  hereby  referred  to  the  Council  to  take  such  steps,  in  conjanctioD 
with  Mr.  Dargan  or  his  appointees,  as  may  be  necessary  to  give  full  effect  to  the  same.** 

The  acceptance  of  Mr.  Dargan's  proposal  was  no  sooner  conveyed  to  him  than  active  measures  were 
adopted  to  carry  out  the  necessary  arrangements  for  the  proposed  Exhibition,  in  a  manner  worthy  of  the 
object  in  view,  of  the  patriotic  and  energetic  founder  of  it,  and  of  the  noble  Society  upon  whose  premises  and 
in  connexion  with  which  it  was  to  take  place.  The  site,  though  contracted  so  far  as  regards  space,  was  unques- 
tionably the  best  that  could  have  been  selected ;  and  on  an  eligible  site,  every  one  knows,  a  great  deal  of  the 
success  of  such  a  demonstration  depends.  The  central  situation  contributed  much  to  the  comfort  and  con- 
venience of  the  public,  who  visited  the  Exhibition  there  much  oflener  than  if  it  had  been  situated  at  a  greater 
distance.  In  this  point  of  view  alone^  it  will  therefore  be  seen  that  the  co-operation  of  the  Royal  Dublin 
Society  was  of  great  value. 

The  Executive  Committee  nominated  on  the  part  of  Mr.  Dargan  and  the  Society  held  their  first  meeting 
on  the  5th  July,  at  which  C.  P.  Roney,  Esq.,  now  Sir  Cusac  Roney,  was  appointed  Secretary,  and  John  C. 
Deane,  Esq.,  Assistant  Secretary.  The  energy  which  these  gentlemen  brought  to  the  discharge  of  their 
duties,  and  the  successful  manner  in  which  they  advocated  the  claims  of  the  Exhibition  on  every  occasion, 
show  that  more  judicious  appointments  could  not  have  been  made.  Offices  for  the  Conmdttce  were  taken  at 
No.  3,  Upper  Merrion-street ;  and  it  was  resolved,  even  at  that  early  period,  that  the  Exhibition  should  be 
opened  in  the  first  week  of  May,  1853.  The  Committee,  by  public  advertisement,  invited  architects  and 
others  to  send  in  designs  for  a  temporary  building  suitable  for  the  purposes  of  the  Exhibition,  on  or  before 
the  31st  day  of  July.  The  then  estimated  extent  of  the  building  was  firom  100,000  to  140,000  superficial 
feet,  and  the  cost  of  construction  was  limited  to  £15,000. 

On  the  7th  August,  the  Committee  appointed  a  Jury  of  three*  professional  men  to  assist  them  in  deciding 
on  the  designs  sent  in,  and  on  the  12th  of  August,  on  their  recommendation,  the  first  prize  was  awarded  to 
Mr.  Benson,  of  Cork ;  the  second,  to  Messrs.  Thomas  Deane  and  Woodward,  also  of  Cork  ;  and  the  third, 
to  Mr.  Richard  Turner,  of  Dublin,  who  had  already  distinguished  himself  in  the  competition  for  the  Crystal 
Palaoe  in  London.  In  one  week  afterwards  (August  18th),  possession  of  the  ground  was  obtained ;  the  main 
lines  of  the  proposed  building  were  at  once  staked  out ;  and  immediately  workmen  proceeded  with  the  foun- 
dations and  the  preparation  of  the  semicircular  ribs  of  the  roof;  so  that  by  the  10th  of  September  no  less 
than  three  of  the  ribs  of  the  Southern  Hall  were  completed,  and  several  more  were  in  progress.  On  the 
18th  September  the  first  rib  of  the  Main  Hall  was  commenced.  The  work  progressed  so  rapidly  that  the 
Committee  were  enabled  to  invite  His  Excellency  the  Earl  of  Eglinton,  then  Lord  Lieutenant,  to  honour 
with  his  presence  the  raising  and  placing  of  the  first  iron  column  on  the  25th  of  October.  By  this  time 
the  lawn  of  the  Royal  Dublin  Society  had  assumed  a  singular  appearance,  resembling  a  huge  timber-yard. 
Immense  logs  of  wood  were  piled  on  each  other  in  cargoes ;  stacks  of  deals  rose  in  hills ;  sawyers  were  work- 
ing wherever  room  for  a  pit  could  be  found ;  the  grass  was  covered  by  the  platforms  for  constructing  the 
ribs,  which  lay  about  in  apparently  endless  confusion ;  carpenters  plied  their  vocation  in  every  direction : — 
the  whole  producing  a  din  of  occupation  that  chimed  in  well  with  the  hopes  of  ultimate  success,  and  the 
energy  of  those  who  were  carrying  out  the  undertaking. 

Considering  the  comparatively  short  period  available  for  the  construction  of  the  building,  and  the  proba- 
biUtj  that  various  modifications  and  additions  would  become  necessary  during  its  progress,  which  could  not 
be  foreseen  at  the  commencement  of  operations,  it  was  determined  that  it  should  be  carried  on  under  the 
supervision  of  the  Committee  without  the  intervention  of  a  contractor.  Under  Mr.  Dargan^s  auspices  this 
oourse  was  the  best  that  could  have  been  adopted,  more  especially  as  the  accommodation  subsequently  pro- 
vided was  80  much  greater  than  was  originally  contemplated.  The  first  point  was  to  secure  the  services  of  the 

*  Charles  Lanyon,  Esq.,  Architect,  C.  £.;  O.  M.  Miller,  Esq.,  C.  E.;  and  G.  W.  Hemans,  Esq.,  C  £. 
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ardhitecC  wbose  pLan  bad  been  approved  of^  to  persoually  su])crmtciid  tJie  eroction  of  the  buikUxig ;  and  at 
gruil  penonal  inoonveiiience  Mr«  Bensou  undertook  t!ik  duty.  In  reference  to  the  manner  in  whicb  be 
diiciiar^ed  it,  it  is  almost  unnecessary  to  say  a  word.  Ever}'  part  of  the  building,  even  tu  tliu  most  minnte 
ilrtAJIff,  s^ifded  eridence  of  the  eonaummate  ability  of  the  architect. 

Bitt  ti  was  not  less  neoeasar}'  to  provide  an  adequate  building  than  to  bring  the  ehums  of  the  Exhibition 
fmperiij  before  the  public^  so  tliat  due  provbiou  would  also  Ix;  made  for  the  character  of  its  contents.  After 
•oma  deliberattoa,  an  arrangement  fouuded  upon  that  adopted  for  ibe  Exhibition  of  1851  was  decided  on ; 
and  an  official  docuoaent,  of  which  the  following  b  a  copy,  was  extenfflvely  eirculated  by  the  Executive 


REOULATIOKS  OF  THE  COMMITTER 

1.  tilt  Lawn  iif  the  Royal  DubUa  Sodety  hfts  been  tixed  upon  as  thu  Site  for  the  Exhibitiaa. 
1,  Tbi!  Btdlding  will  be  provided  for  th*'  Exlubttors  free  finom  rent. 
S.  tht  prodm^QikM  of  all  Natioiui  will  be  admitted. 

C  Thd  gfeoenl  plan  ff^^  die  divi^iun  uf  Oie  £.xJiJbition  wHl  he  Mniikrf  us  far  an  practii^ble,  to  tbai  adopted  at  Hvt 
\  of  His  Rqjral  Highiiefti  Prmoe  Albeit  for  the  Exhibition  of  1851,  viz. : — 

MAciirxiuiv,  I  ¥viK  AitTSi. 

m  iMff  <Kviiiaiiis  wem  farther  claaaiflod  115  foUowa ' — 

Itvw  Matkriaia 

L  lOmng,  Quunying,  MetAllurgieAl  0))eration&,  and  ROiierol  Products 
11.  Cbemkid  and  Fharmaoeatical  Proc(»i»^  and  PnjducU  gtJierally. 
111.  SubitaDtiea  used  as  Food 
IT.  TcgeUble  and  Anunal  SubstazuxB,  diiefly  luied  in  Manufactures  ub  Implement^  or  for  UmauMDt 

Machotkry* 

v.  Railway  and  Naval  Mechaiikm  ;  Bladdiieii  for  dif^wrt  o^e ;  Carnngnid. 

\'X  Manuficturing  Machines  aud  Tools.  ' 

VTL  Civil  Engineering ;  Arcliitectural  and  Building  Contrivances^ 

Tin,  Kaval  Architeciure,  and  Mihtary  Engineeriog ;  Ordnance,  Annour,  and  Ac^utfementa. 
IX.  A^cultural  and  Uoiticultural  Iklachuies  sod  Implenient^ 

X.  PhOoaophkal  Initnunentui,  and  ProoefiHca  depeniUng  upon   their  u^;  Musical  iDstrunieoU;   Harological 
tnatnimentA ;  Sun^ical  lu^tnimeiitB. 

Max  uFAeruRES. 
XL  CtittoiL 

Xli.  WcKdlcn  and  Wotratcd 
XIU.  mk  and  VdvtiL 
XIT.  MLaed  Falnrics,  incltidlag  ShawU 
XV.  AlaauftiCSBira  from  Flax  and  Hemp. 

XTL  Lcatho;  lodiidiiig  Saddlery  and  Harness^  Skias^   Fur^  Feathers,  and  ilair. 
XTIL  l*a{«f  and  Statioaery;  Printing  and  Bookbinding* 

XYIIL  Wuvtai,  8puji,  Felted^  and  Laid  Fabricii,  whoa  ahoum  as  SpeduieiJi^  of  Printing  or  Dyeing. 
XIX.  Tapeiitry,  iaduding  Carpet»  and  Floor  Ciottid  ;  Lace  and  Embroidciy ;  Fancy  and  Induatrial  Works. 
XX  ArticlcA  of  CloilUng  for  immediate^  pereooal,  or  domci^tic  lue. 
XXJ.  Cud«cy  and  Edge  Took. 
XXll.  Inm  and  General  Hardwanw 
XJLIIL  Wofldiig  In  Predoua  Metala,  and  hi  thdr  limtatlon.     Jcweilar}%  and  aU  artir1e»  of  Vertu  and  Luxur>%  not 

included  in  the  otlier  daaaoa 
XXIT.  GLufl. 

XXT,  Coaniic  Mauufacture,  China,  Forodi^f  EnrtbenwiuT^  &c. 

XXn.  Dteximtum,  Funutura,  aud  U|diolirt«iy,  inisluding  Patter  Hangings,  Papier  Machie,  and  Japantied  Gt»oda 
XXVIL  MaoMbctiiKa  in  Uiacaal  Subitaiicei,  used  for  Buil^ihig  or  DecomUon,  us  in   Marbt^-,  .SliUe.  Piri^tliynet, 
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XXVIII.  ManufiActnres  from  Animal  and  Vegetable  Substances,  not  being  Woven  or  Felted,  or  indnded  in  other 
Sections. 
XXIX.  MiflceUaneous  Manufiactiires  and  Small  Too]& 

HloatrationB  of  Processes  will  form  a  portion  of  the  Exhibition. 

Fine  Arts. 

YYY-  Sculpture,  Models,  and  Plastic  Art ;  Oil  and  Water-colour  Paintings  (not  Portraits),  Enamels,  Fresooes, 
Drawings,  Engravings. 
6.  All  goods  and  articles  for  Exhibition  must  be  delivered  at  the  Building,  free  of  any  chai^  to  the  Committee,  and 
at  the  risk  of  the  Exhibitor.    The  reception  of  goods  and  articles  will  commence  on  the  1st  of  March,  and  none  can  be 
received  after  the  31st  of  March,  1853. 

6.  Articles  and  Packages  will  be  unloaded  at  the  Building.  Should  Exhibitors,  or  their  Agents,  not  be  present,  the 
articles  will  be  unpacked  by  the  officers  of  the  Committee  with  the  utmost  possible  care,  but  at  the  risk  of  the  Exhibitors. 

7.  Tickets  will  be  issued  by  the  Superintendent  to  every  Exhibitor,  his  Agent,  or  Servant,  to  enable  him  to  pass  into 
the  Building  until  Ist  May,  between  certain  hours,  to  arrange  the  Articles  for  Exhibition,  which  ticket  he  will  be  called 
upon  to  produce  on  entrance,  and  give  up  when  required. 

8.  Rough  Counters  and  Wall  Space  will  be  provided. 

9.  The  most  effectual  means  will  be  taken,  through  the  agency  of  the  Police  and  otherwise,  to  guard  against  fire,  and 
protect  the  property  in  the  Exhibition;  but  the  Committee  cannot  be  responsible  for  losses  that  may  be  occasioned  by  FSre, 
Robbeiy,  Accident,  or  Damage  of  any  kind. 

10.  Exhibitors  may  employ  (under  the  Regulations  of  the  Committee)  Assistants  to  preserve  and  keep  in  order  the 
articles  they  exhibit,  or  to  explain  them  to  visitors. 

11.  Free  Admission,  within  certain  limits,  will  be  given  to  Exhibitors  or  their  Agents. 

12.  Exhibitors  cannot  remove  their  goods,  or  substitute  others  for  them,  during  the  period  the  Exhilntion  shall 
remain  open. 

18.  The  Prices  of  Articles  exhibited  may  be  affixed. 

14.  The  Steam  and  Water  Power  required  for  the  purposes  of  the  Exhibition  will  be  supplied  gratuitously. 

15.  Shrubs  and  llowers  will  be  admitted  into  the  Building  for  the  purpose  of  ornament 

16.  Highly  inflammable  articles  will  not  be  admitted. 

17.  Each  Person  or  Firm  intending  to  exhibit  will  be  good  enough  to  fill  up  the  accompanying  Form  of  Application  for 
Space,  and  to  transmit  it  to  the  Secretary.  As  it  is  the  intention  of  the  Committee  to  examine  and  decide  upon  these 
applications  as  soon  as  possible,  exhibitors  are  requested  to  return  the  Form  at  tlieir  earliest  convenience;  and  in  no  case' 
can  an  application  for  space  be  received  later  than  the  Ist  of  December,  1852. 

18.  At  the  proper  time  the  necessary  Forms  of  Invoice,  and  other  Documents,  will  be  transmitted  to  parties  to  whom 
space  shall  have  been  allotted. 

19.  Suitable  storage  will  be  found  for  all  Packing  Cases,  and  the  goods  exhibited  will  be  repacked  with  the  utmost 
possible  care,  but  at  the  risk  of  the  Exhibitor. 

20.  Every  Article  sent  separately,  and  every  Package,  must  be  legibly  marked  with  the  name  of  the  Exhibitor  or 
Exhibitors,  and  also  with  the  Section  and  Class,  whether  Raw  Materials,  Machinery,  Manufactures,  or  Fine  Arts,  in 
wfaich  it  is  proposed  the  Articles  shall  be  exhibited. 

21.  The  Railway  and  Steam  Packet  Companies  have  kindly  consented  that  Articles  exhibited,  and  not  sold,  shall  be 
conveyed  back  by  the  same  route  as  they  were  forwarded,  free  of  charge. 

22.  The  Committee  propose  at  the  earliest  period  to  take  the  necessary  steps  for  procuring  an  Act  of  Parliament  to 
facilitate  the  Registration  of  Desi^s  proposed  for  Exhibition,  and  to  protect  Exhibitors  against  piracy. 

23.  The  general  objectioQS  to  Prizes  have  induced  the  Conunittee  to  determine  that  none  shall  be  awarded. 

By  Order  of  the  Committee, 

C.  P.  RoiTET,  Seertiary. 

The  programme  here  given  is  interesting  as  a  matter  of  record,  and  as  showing  the  points  on  which  the 
arrangements  of  the  Executive  Committee  dififcred  from  those  adopted  in  1851.  While  good  faith  was 
maintained  with  the  public  so  far  as  regarded  the  opening  of  the  Exhibition  on  the  day  annoimoed,  it  was 
found  to  be  inexpedient  to  insist  on  a  rigid  compliance  with  the  above  rules  on  the  part  of  Exhibitors,  and 
goods  therefore  continued  to  be  received  up  to  the  opening.  The  distribution  of  prizes  as  rewards  of  merit 
had  hitherto  been  the  rule  on  such  occasions ;  but  the  inconvenience  which  was  found  to  result  fit>m  the 
sjTStem  in  1851,  the  difficulty  in  carrying  it  out,  and  the  great  dissatisfaction  at  all  times  certain  to  be 
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CKfifOBCil  by  didttppoiiited  cundidates,  induced  the  Executive  Committee  to  abandon  the  idea  bo  fur  Jts  t«- 
gMifed  ilie  exhibition  of  1853 ;  tn  nrhich  respect  the  public  concurred  as  to  the  wiiM?  policy  of  tbe  course 
miag^gid  in  the  ktlcr  rase.  Again,  the  propriety  of  pcjiuitting  or  reusing  prices  to  be  ailixwl  to  the  goods 
euoit  under  diseusslon,  when  a  decision  was  arrived  at  contrarj^  to  that  come  to  by  tbe  Royal  Commissioners 
in  1831.  When  so  much  trouble  and  expense  was  about  to  be  incurred  by  Exhibitors  It  ivas  deemed 
ill  libit'  that  on  Thisf»oint  they  should  be  left  to  exercwe  their  own  diiscretion,  without  any  conditions  being 
iaatpowd  upon  them :  an  arrangement  which,  we  believe,  met  with  universal  approhatiou.  In  the  only 
Rsnammg  point  to  which  we  deem  it  neoessaiy  to  refer,  the  Committee  did  not  sue^^eed  in  realizing  the  con- 
I  proinl^  which  they  made  to  Inventors,  as  an  inducement  to  come  forward, — tliat  of  taking  tbe 
'  ftcp*  for  procuriT;g  an  Act  oi'  rai'liameut  to  facilitate  the  Registration  of  Designs  proposed  for 
Exliihidon,  And  to  protect  Exhibitors  from  piracy.  Thig,  it  will  be  recollected,  vras  one  of  the  features  of 
'  Exhibition  of  1S51,  though  the  extent  to  which  tbe  privilege  then  accorded  was  taken  advantage  of 
» very  much  leas  than  wa«  anticipated ;  and  this  circumstance  probably  prevented  the  proposed  arrunge- 
at  from  being  carried  out  on  the  recent  occasion*     Be  this  as  it  may,  however,  the  fact  of  no  i«ucb 

» hiirtng  been  obtained  we  leel  called  upon  to  record  here. 
Mtiunrhile^  Mr.  lioney  had  i>cen  deputed  by  the  Committee  to  proceed  to  the  manufacturing  towns, 
vitlii fienr  of  nrging  pewourtlly  the  claims  of  the  Exhibition.  His  exertions  there  were  attended  by  such 
wnent  sncoesi  Umt  it  was  considen^d  athisable  tliat  he  should  go  to  Fiiris  for  a  similar  purpo^^*.  lie  sub- 
iKjOHitly  wcmt  to  Brussels,  the  Hagtwi,  Berlin,  and  »t;vcnd  other  places  on  the  Continent,  and  everywhere 
ttfitvishthe  most  mady  ftasuranoes  of  supi>ort, — kings  and  nobles,  manufacturers  and  meeluum3B^  combining 
toiddto  the  attractiveneBS  of  the  Dublin  Exhibition,  and  at  the  same  time  to  acquire  for  themselves  and  their 
CMnknr  an  hononrable  name  mnong  the  artists  and  artisans  of  the  world 

WhiW  Mfy  Roney  was  adTocating  the  cause  of  the  Exhibition  on  the  Continent,  it  was  resolved  that  Mr, 
VmoB  ihoold  proeoe^l  to  England  and  Scotland,  with  a  view  of  furthering  its  objects.  For  this  purpose  he 
ptid  wierd  visits  to  those  cities  and  districts  frt)m  which  the  largest  amount  of  co-operation  was  to  be  ex- 
piotcd.  In  Glasgow  a  meeting  was  convened  by  the  Lord  Provost,  at  which  ]Mr*  Deaue  atteutled  ]  and  after 
AOf<kiiiItiig  tbe  nature  of  the  arrangements  marie  and  contemplatt^d,  promises  of  support  were  given,  wliicb 
W«  beea  amply  realizeil ;  and  the  importance  of  the  co-operation  of  tbe  citizens  of  Glasgow  was  the  more 
litiiable  as  it  combines  within  itsell' almost  the  whule  of  the  manufactures  of  the  sister  countries.  Mr.  Deane 
liatoii  in  fnocesinon  Kdmbnrgh,  Kirkaldy,  Dundee,  Stirling,  Liverpool,  ^lanchester^  Birmingham,  Sheffield, 
hs$dB^  and  a  number  of  other  phices,  from  all  of  which  considerable  contributions  have  been  made  to  the 
£sUlnuo», 

In  securing  contnbntions  to  the  Fine  Arts  Hall  Mr.  Deane  waa  also  eminently  auccessM.     From  the 
at  liberal  promises  of  support  had  been  received;  and  in  juxtaposition  with  tlie  Continental  works,  be 
I  atisions  to  have  the  modem  English  School  well  representcnL     With  this  object  be  set  about  trj  ing  to 
t  every  Academician  and  Associate  a  specimen  of  their  works,  which  was  certainly  a  good  idea.     But 
I  tJi'     "       'v  was  found  t-o  be  impossible,  inasmuch  as  their  cum^nt  efllirts  were  in  preparation  for 
rown  I  ',  to  the  success  of  which  they  were  bound  in  tbe  first  place  to  contribute,  and  their 

eai^cr  works  had,  of  course,  passed  Into  other  hands.  The  addresses  of  the  chief  purchasers  Mr.  Denne  then 
,  with  a  view  of  appealing  directly  to  them  to  further  his  object.  Afjplicationsii  wiire  accfjrdingly 
to  the  Duke  of  Devonshire,  the  Marquis  of  Ijondonderr)^,  IxjhI  Yarl>orough,  Ixird  IKorthwich,  Jkir, 
e,  Mr  Barrj%  Mr.  Young,  and  other  noblemen  .ind  genth^men  known  to  have  valuable  collecticius  of 
\i  pictuTfit ;  and  they  were  in  most  cases  responded  to  in  a  manner  which  demanded  the  cordial  ac- 
Dt  of  every  one  interested  in  the  success  of  the.  Exhibition.  Manchester,  Liverpool,  Preston,  an4 
oiittr  tmuia&ctnring  towns  are  known  to  be  rich  in  piclures  of  the  highest  class,  from  the  great  wealth  of 
mUBf  of  the  inhabitants,  which  enables  them  to  become  bberal  patrons  of  the  Fine  Arts ;  and  the  extent 
€f  thcor  contributions  on  the  occasion  in  question  has  shown  tbM  they  are  equally  libend  in  the  use  of  the 
I  which  they  poueso,  when  any  importimt  object  is  to  be  attained  thereby. 
Tbft  fine  \Ti»  Cotut  and  that  devoted  to  Antiriuities  Ibrmed  ehariirteri»tic  features  of  tllo  Exhibition, 
i  the  opening,  however,  moch  unfavourable  criticism  was  indulged  in  on  account  of  the  alleged  undue 
\  attadiei]  by  tbe  Committee  to  a  class  of  objects,  the  propriety  of  the  admission  of  which  to  an 
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Industrial  Exhibition  was  said  to  be  doubtful.  But  the  result  shows  that  in  this  respect  a  wise  discretion 
was  exercised.  The  Committee  state,  in  the  Introduction  to  this  section  of  the  Official  Catalogue,  '^  that  it 
has  not  been  without  consideration  that  the  claims  of  the  fine  Arts — in  their  abstract  character,  and  viewed 
apart  from  utilitarian  industry  (if,  indeed,  they  can  ever  be  justly  so  viewed),  have  been  recognised.  The  diffi- 
culty of  exclusion  appeared  at  the  least  as  great  as  of  admission.  It  is  not  easy  oflen  to  draw  the  line  of 
demarcation  between  objects  which  come  within  the  strict  limits  of  the  Fine  Arts  and  those  Arts  whidi  are 
purely  utilitarian  in  their  character.  There  are  few  of  the  latter  which  do  not,  to  a  greater  or  less  extent, 
include  or  intimately  ally  themselves  to  the  former ;  and,  therefore,  were  the  boundary  to  be  defined  with  a 
scrupulous  determination  to  exclude  every  article  whose  object  is  not  solely  utilitarian,  the  result  would  be  to 
reject  from  the  Exhibition  much  that  now  finds  a  place  within  it.  When  the  mere  necessities  of  life  have 
been  satisfied,  civilization  superadds  to  the  useful  the  ornamental,  and  soon  learns  to  recognise  it  as  a  neces- 
sity of  life  also ;  for  the  perception  of  the  beautiful  is  innate  to  the  mind  of  man,  and  when  the  useful  has 
been  achieved,  the  cravings  for  the  beautiful  will  seek  to  be  satisfied.  Hence  Sculpture,  in  the  most  ex- 
tended acceptation  of  that  term,  enters  into  the  composition  of  a  vast  proportion  of  the  articles  designed  for 
utilitarian  purposes.  The  same  may  be  said  of  Painting.  In  truth  it  is  difficult,  when  once  we  have  emerged 
from  the  rudest  and  most  elementary  state  of  society,  to  deny  that  the  Fine  Arts  are  themselves  utilitarian. 
The  desires  of  the  eye  for  that  which  is  beautiful  in  form  and  colour,  if  not  essential  to  mere  existenoe,  as- 
suredly are  so  to  the  enjoyment  of  life ;  and  hence  Sculpture  and  Painting,  in  the  abstract,  may,  it  is  pre- 
sumed, be  fitly  exhibited  without  transgressing  the  strict  limits  which  should  be  assigned  to  an  Industrial 
Exhibition.  Under  this  conviction  the  Committee  have  admitted  works  of  Fine  Art  which  are  not  utilitarian, 
in  the  ordinaxy  sense  of  the  word ;  and  they  have  done  so  the  rather  that  the  study  of  Sculpture  and  Painting 
is  essential  to  perfection  in  the  ornamentation  of  almost  everything  in  ordinary  use.  Nor  let  it  be  forgotten, 
as  one  of  the  uses  of  the  Fine  Arts  unconnected  with  industrial  objects,  that  the  statuary  and  the  painter 
contribute  to  the  pages  of  history  as  well  as  the  scribe  or  the  printer.  The  former  perpetuates  and  diffiises 
the  forms  and  the  character  of  historical  persons  and  events,  of  natural  history,  scenery,  and  costume,  as  the 
latter  cannot  do.'* 

The  cheering  promises  of  co-operation  from  all  quarters,  and  the  numerous  applications  for  space,  soon 
rendered  it  evident  that  the  limits  of  the  original  building  were  too  narrow  to  give  due  efi*ect  to  the  under- 
taking. On  this  becoming  apparent  Mr.  Dargan  interposed,  by  placing  a  further  sum  of  £6000  at  the 
disposal  of  the  Executive  Committee ;  this,  too,  was  rapidly  exhausted,  and  the  demands  for  space  kept 
still  largely  in  excess  of  what  the  Committee  had  to  dispose  of  But  again  and  again  Mr.  Daigan 
increased  his  advances,  with  the  full  determination  that  nothing  should  be  wanting  to  insure  the  successful 
carrying  out  of  this  great  national  undertaking.  Thus  to  the  original  building,  comprising  only  the  Centre 
Hall  and  the  Northern  and  the  Southern  Halls,  with  the  adjoining  Corridors,  were  gradually  added  the 
Halls  for  the  Fine  Arts,  Machinery  in  Motion,  Naval  and  Railway  Machinery,  the  Courts  for  Furniture, 
Agricultural  Implements,  Carriages  and  Antiquities:  occupying  in  their  aggregate  a  larger  c^ace  than 
what  was  intended  to  be  covered  by  the  first  design. 

Considerable  progress  had  been  made  in  the  execution  of  the  works  at  the  end  of  December,  in  spite  of 
the  weather,  which  for  two  months  had  been  extremely  and  unusually  wet  and  boisterous,  and  which  fitly 
ushered  in  the  terrible  storms  of  Christmas  Eve  and  the  Monday  morning  following.  They  occasioned  a 
considerable  amount  of  damage  to  the  building  in  its  then  incomplete  state:  a  great  portion  of  the  roof- 
trusses  having  been  blown  down,  as  were  also  many  parts  of  the  Southern  Hall  and  Galleries.  The  ground 
then  exhibited  a  lamentable  appearance  of  wreck,  which  seemed  almost  irretrievable ;  but  in  a  short  time 
the  skill  and  energy  of  the  parties  employed  had  restored  things  to  their  former  position.  The  delay  caused 
by  the  storm  was  still  further  increased  by  the  constant  succession  of  foul  weather,  which  continued,  with 
only  slight  intermission,  during  the  whole  after-progress  of  the  building ;  so  that  its  completion  at  the  period 
assigned  for  the  opening  is  a  strong  proof  of  the  excellence  of  the  arrangements,  and  of  the  zeal  with  which 
they  were  carried  out.  The  extraordinary  rapidity  with  which  the  work  was  carried  forward  may  be  judged 
by  the  fact,  that  the  first  of  the  ribs  of  the  Central  Hall  was  raised  to  its  place  on  the  2nd  of  March,  and 
notwithstanding  the  extreme  difficulty  of  the  operation,  from  the  weight  and  vast  dimensions  of  the  ribs,  and 
the  great  height  at  which  they  stand  frx>m  the  ground — although  on  several  days  the  frozen  snow  on  the 
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ling  nmdcj^  it  too  dangerous  an  operation  to  be  proceeded  with — aM  the  framing  of  the  roof  wm  in 
Iplioi^  in  six  weeici}  from  that  dat^, 

Bj  tbe  1st  of  March  Uie  Southern  Hall  was  so  far  completed  as  to  enable  the  space  under  the  GalJeiy  to 

I  tiftod  a»  4  temporary  «tore  for  the  reception  of  the  goods  which  then  begun  to  Ije  sent  in  by  the  Exhibitors. 

I  of  it  was  converted,  for  the  time,  into  a  sort  of  bonded  wurehouse,  in  which  the  contributions  firom 

i  comitries  were  deposited  under  the  surveillaoee  of  custom-house  officers^  who  took  a  note  of  the  con- 

I  uiew&f  package^  on  the  underetanding  that  duty  was  to  be  paid  on  any  article  not  re-packed  at  the 

i  of  the  Exhibition.     In  this  respect  every  &cility  was  afforded  to  foreign  Exhibitors  by  the  authorities 

cr  tl»  Bottrd  of  Inland  Revenue.     Baring  the  period  the  Exhibition  was  opinii  the  foreign  department 

nas  pfttctiooily  a  bunded  warehouse ;  the  payment  of  duty  being  only  demanded  on  such  articles  as  were 

ilkpoad  of  here. 

On  ike  2l«t  of  March  the  sale  of  season  tickets  conimenccd*  By  a  reference  to  a  return  which  will  be 
fiHmd  in  a  saboequent  page,  it  will  be  seen  that  the  revenue  from  this  source  was  highly  satisfactory ;  the 
OBtnber  of  season  ticket-holders,  in  proportion  to  that  of  the  ordinary  visitors,  being  very  much  greater  than  in 
the  case  of  the  Exhibition  of  1851.  The  Royal  Comnus^ionei'^  fixed  the  price  of  season  tickets  at  £3  3#m 
ind  £f  2#.,  for  gentlemen  and  ladies,  respectively ;  from  which  rates,  however,  our  Executive  Committee  eon* 
•derod  it  advisable  to  make  a  reduction ;  and  accordingly,  the  price  of  gent!emcn-s  tickets  here  was  £2  2*., 
aod  tibftl  of  ladies*  £1  1*.,  boys  under  twelve  years  of  age  b«ing  a<lniitted  at  the  same  rate  as  kdies.  The 
guiBberof  svason  tickets  sold  previous  to  the  opening  of  the  Exhibition  was  1U039,  producing  the  sum  of 
£14437  105* 

The  day  originally  fixed  for  the  opening  of  the  Exhibition  being  Ascenision  Day,  it  was  considered 
Ammfm%Atf  fgj  make  a  change  Ln  this  respect,  and  accordingly  the  Executive  Committee  came  to  the  determi* 
Mftkn  lo  alter  the  time  from  Thursday,  the  5th,  to  Thurs^lay,  the  li*th  of  May.  The  exeJtions  that  were 
ma6&  Ml  the  part  of  those  engaged  in  the  construction  of  the  Building,  as  well  as  that  of  the  Exhibitors,  to 
jttptm  for  the  opening,  were  truly  praiseworthy.  The  urgent  necessity  which  existed  to  push  forward  the 
woik  to  afr  to  have  the  Budding  ready  in  due  time  rendered  it  necessar)-  that  almost  everj'  hand  should  be  em- 
pbjn^  tliai  was  presented ;  and  it  may  therefore  be  readily  supposed  that  amongst  the  hundreds  thus  pro* 
ji^  with  work  there  were  many  very  inefficient  persons  in  every  department.  Still,  the  good  feeling  which 
pervaded  that  immense  raidtitudf  during  the  progress  of  the  Building  was  deserving  of  high  eommeudation  ; 
wuA  to  it  the  most  cordial  testimony  was  borne  liy  Mr.  Dargan  at  the  civic  banquet  which  took  pbic^e  on  the 
dftj  of  the  opening  of  the  Exhibition,  when  he  observed  ^'  that  often  :is  he  visited  tho  Building  during  the  previous 
tkrae  monihs,  very  few  agreed  with  bim  that  it  would  be  finished  by  the  1 2th  of  May  ;  and  there  wim  not  one  of 
lbs  1000  to  1500  working  men  who  did  not  know  that  he  had  it  in  his  jxiwer  to  erabarmss  the  operations,  if 
In*  diosp^  either  by  irregularity  or  by  combination,  or  some  other  impropriety  of  the  kind,  and  so  prevent 
tbe  Exiulntion  from  l>eing  opened  on  that  day ;  yet,  with  that  knowledge,  tlioy  never  tiid  a  single  act  of  the 
kmi  n  careomstance  which  could  scarcely  have  happened  in  any  other  country."  But,  notwithstanding  the 
lamfiaKm  that  had  been  used,  there  was  still  much  to  do  at  the  period  of  the  opening  to  complete  the  nrrange- 
vntiL  Immen^  packages  from  different  pails  of  the  United  Kingdom,  iktid  from  tbe  Continent,  remained 
,  and  many  had  sull  to  be  delivered.  Yet,  on  the  whole,  we  believe  that  the  arrangements  for  the 
ig  cefemonial  on  that  occasion  were  e^'en  further  advanced  than  was  the  case  at  the  opening  of  the 
lition  of  iSol-  No  tiling,  in  fact,  was  wanting  to  give  efli/ct  to  the  detnon.Htration  of  the  12th  of  May. 
I  wbai  ihen  remained  to  be  completed  was  carried  forward  without  at  all  interfering  with  the  convenience 
^the  visitow :  Ibr  whom,  from  the  very  commencement,  ample  attractiotis  weixt  pmvided, 

XhB  opening  ceremonial  was  arranged  on  a  scale  of  gn*at  splendour  and  nuigriifu't.'ucc.  The  eminent 
ttinlalioii  of  the  building  for  a  musical  performance,  the  fact  of  one  of  the  finest  organs  in  the  Umtcd 
IBng^ioai  being  available  for  the  purpose,  and,  above  all,  the  appropriateness  of  such  a  demonstration, 
il^Mied  llw  Committee  to  decide  on  a  musical  fete  at  the  opening,  on  a  scale  which  has  seldom  been  sur- 
naaed.  lo  the  arrangements  for  this  jturpose,  th\  Stewart  was  to  preside  at  the  organ,  and  the  orchestra 
WM  pfaMfd  oculer  the  direction  of  ^Ir.  Jo6«.-ph  Robinson,  an  arrangement  which  aifunled  a  sufficient  guarantee 
fiir  the  pvHbnnonec  being  everything  that  coulcl  be  desired.  In  order  to  have  a  sufficiently  powerfid 
i  far  tbe  oocusoD,  it  was  resolved  that  it  should  consist  of  the  almost  unprt;cedentedly  large  number 
*  lOUO  pcdbnoflCl,  iacluditig  the  principal  vocalists  and  instrumentalists  of  this  city  and  of  the  proviaoea, 
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With  such  preparations  the  musical  entertainment  of  the  opening  was  naturally  looked  forward  to  by  the 
thousands  of  anxiously  expectant  ticket-holders  as  the  great  feature  of  the  day.* 

Invitations  had  previously  been  sent  by  the  Committee  to  a  large  number  of  official  and  other  distin- 
guished personages,  for  the  opening  ceremonial,  at  which  10,039  ladies  and  gentlemen  had  also  secured  the 
privilege  of  being  present,  by  the  purchase  of  season-tickets.  From  all  parts  of  the  United  Kingdom  dia- 
tinguished  strangers  arrived  in  town,  to  take  part  in  the  proceedings ;  and  such  was  the  interest  manifested 
even  in  the  great  metropolis,  that  a  special  express  train  left  London  for  Holyhead  on  the  previous  day,  with 
visitors  to  the  Exhibition ;  the  journey  then  performed  being  the  most  expeditious  on  record  between  the 
two  capitals.  During  the  previous  few  days  unusual  bustle  and  activity  were  apparent  throughout  the  dty, 
and  the  12th  being  a  general  holiday,  not  only  at  the  various  public  establishments,  but  also  among  the  mer- 
chants and  traders  generally,  and  the  weather,  moreover,  having  been  highly  propitious,  the  streets  on  that 
morning  presented  a  scene  of  animation  and  gaiety,  in  character  with  the  anticipations  entertained  of  the 
approaching  festival. 


*  The  following  Programme  of  the  ceremonial  was  adopted 
by  the  Executive  Committee : — 

His  Excellency'  the  Lord  Lieutenant,  Grand  Master  of  the 
Most  Illustrious  Order  of  St  Patrick,  having  signified  his 
pleasure  to  attend  the  above  in  state,  the  following  Pro- 
gramme has  been  approved : — 

The  carriages  of  the  Knights  and  Officers  of  the  Most  II- 
lustrious  Order  of  St.  Patrick  will  assemble  in  the  Upper 
Castle-yard,  at  half-past  eleven  o'clock,  and  await  the  ar- 
rival of  His  Excellency  from  the  Viceregal  Lodge,  Phoenix 
Park,  on  which  the  whole  will  proceed  through  the  Lower 
Castle-gate,  by  Dame-street,  College-green,  Grafton-street, 
Nassau-street,  Leinster-street,  and  Clare-street,  to  the 
grand  entrance  of  the  Exhibition  in  Merrion-square,  in  the 
following  order : — 

Carriages  of  the  Knights  and  Officers 

of  the  Most  Illustrious  Order 

of  St  Patrick. 

His  Excellency's  Household. 

His  Excellency. 

On  arrival  at  the  Exhibition,  his  Excellency  will  be  received 
by  a  Guard  of  Honour.  The  carriages  will  set  down  and 
file  ofl*  as  directed  by  the  Commissioners  of  Police. 

His  Excellency  will  be  received  at  the  entrance  by  the 
Executive  Committee. 

A  procession  will  then  form  as  follows : — 

Members  of  the  Committee, 

two  and  two. 

Officers  of  the  Order  of  St  Patrick. 

Knights  of  the  Most  Illustrious  Order  of  St  Patrick, 

two  and  two,  according  to  their  StaUs,  wearing 

the  Collar  of  the  Order. 

His  Excellency's  State  Household. 

d,  > 

I  His  Excellency  the  Lord  Lieutenant,  HI 

Q     Grand  Blaster  of  the  Illustrious  Order,  wearing  the  f 

A  Collar  of  the  Order,  and  the  Brilliant  f* 

I  Diamond  Badge,  and  Star  of  O 

."i  Grand  Master.  a 

<  V 
Hjsr  Excellency  the  Countess  of  St.  Germans. 

In  this  order  they  will  proceed,  conducted  by  the  Execu- 
tive Committee,  two  and  two,  to  the  throne  prepared  for  His 
Excellency. 

When  the  Procea<don  moves  up  the  middle  avenue  of  the 
Centre  Hall  to  the  Dais,  the  Orchestra,  which  will  consist  of 
1000  Performers,  will  play 

The  National  Anthem. 


Their  Excellencies  having  taken  their  seats,  the  Orchestra 
will  perform 

The  Hundreth  Psakn. 

Handel's  Coronation  Anthem. 

"Queen  of  the  Isle,  Victoria,  reigneth,  the  glory  of  all  nations. 

Let  all  the  people  rejoice  and  say,  God  save  the  Queen ! 

Allelujah  !  Amen,  Amen,  Allelujah !" 

Then  the  Chairman,  accompanied  by  the  Members  of  the 
General  Committee,  and  the  principal  Officiab  of  the  Exhi- 
bition, will  present  an  Addre^  to  the  Lord  Lieutenant,  at 
the  conclusion  of  which  he  will  introduce  Mr.  Dargan,  and 
also  Mr.  Benson,  the  Architect,  to  his  Excellency. 

The  Orchestra  will  then  perform 

Mozart's  Motette. — "  Oh  God,  when  thou  appearest*^ 

After  which  the  Right  Honourable  the  Lonl  Mayor  of 
Dublin,  in  his  robes  of  office,  accompanied  by  the  Members 
of  the  Corporation,  in  their  civic  dresses,  will  present  an 
Address  from  that  body. 

To  which  His  Excellency  will  reply. 

At  its  termination,  the  Orchestra  will  perform 
The  Hallelujah  Chorus. — Beethoven, 

This  having  been  concluded,  a  Procession  will  be  formed, 
and  the  Chairman,  with  the  Members  of  the  Committee  and 
the  principal  officers,  will  conduct  His  Excellency  and  the 
Countess  of  St  Germans  round  the  Building,  during  which 
the  Orchestra  will  perform 

March  from  Athalie. — Mendehtohn. 

Their  Excellencies  having  returned  to  their  seats  on  the 
Dais,  the  Orchestra  ysiXl  perform 

The  Hymn  of  Praise. — Mendelsiohn. 

'*  All  men,  all  things,  all  that  has  life  and  breath,  sing  to 

the  Lord ; 
Praise  the  Lord  with  lute  and  harp;  in  joyful  song 

extol  the  Lord. 
And  let  all  flesh  magnify  His  might  and  His  glory. 
Praise  thou  the  Lord,  O  my  spirit,  in  my  inmost  sonL** 

Which  being  concluded.  His  Excellency  will  command 
the  Ulster  King  of  Arms  to  declare 

The  Exhibition  Open. 

After  which  the  Orchestra  will  perform 

"  The  Heavens  are  telling." — Haydn, 

The  Orchestra  will  afterwards  perform 

The  Hallelujah  Chorus.— Handel. 

Which  being  terminated,  their  Excellencies  will  leave  the 
Building  with  the  same  ceremony  as  on  their  entrance,  the 
Orchestra  performing 

The  National  Anthem. 
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I  of  tlie  Ejdiibition  were  opened  to  tboisu  having  the  privilegt?  of  admission  at  ten  o  clock ;  omi 
of  tiie  Ade-entranoes  being  speciaUy  reaerved  for  members  of  the  Royal  Dublin  Society,  who  were  di«tm- 
gmahijd  by  wearing  their  ba«!ge5.  NumT»cr«  of  anxious  riaitors  at  once  thronge*]  lo  Mfrrion-sniiare  to  catch 
an  early  glimpse  of  the  Buildings  the  appearance  of  which  soon  becjime  gorgeou^s  in  the  extreme.  The  feel- 
ings  prodttoed  on  entering  the  Centre  Ilall  were  those  of  amazement  and  delight*  The  noble  proportions  of 
the  Building,  the  apparently  ixiuntless  suecesnion  of  arches  prcfseuted  on  either  side,  the  vistaB  between  them, 
ithlch  coovej  ed  an  idi-a  of  almost  unlinuted  extent,  the  army  jireMmt-ed  by  an  orchestra  of  over  HM)  per- 
t  furrounding  Telibnrs  great  organ,  the  cheerful  and  appropriat4^  colouring  of  the  clecoration  harmo- 
»  wcU  with  all  «Jt)und,  the  brilliant  assemblage  of  rank  and  ftishiou  aadembled  to  do  honour  to  the 
:  the  tout  rruiemble  thus  presenteil  haa  seldom  being  equalled,  much  less  surpassed.  The  large 
r  of  official  personages  present  was  intlicated  by  their  pc^coliar  costume,  the  gay  colours  of  the  military 
saifcRii  cx>Eitrasting  curiously  with  the  dresses  of  the  judgiis  and  authorities  of  the  University.  On  centering 
iStm  door  almoft  the  first  object  that  attracted  the  attention  of  the  visitor  was  I^Iarochetti^s  equestrian  statue 
of  the  Queen,  phu^l  in  the  centre  of  the  Hall ;  and  ranged  along  either  «de  were  massive  works  of  statuary, 
ihd  oolowal  statue  of  Mr.  Dargan,  by  Jones,  occup^aog  a  prominent  position  on  the  right-hand  side,  near  the 
upper  end  of  the  HalL  The  general  effect  was  also  much  heightened  by  a  variety  of  evergreen  shrubs  being 
jndidoualy  interspersed  throughout  the  Building. 

By  preidous  arrangement  the  members  of  the  Corporation,  headed  by  the  Lord  Mayor,  went  in  prooeseion 
to  the  CttsUe  to  accompany  the  viceregal  party  in  state  to  the  Exhibition.  The  knights  of  St.  Patrick  there 
ifao  joined  the  prooe^wion,  in  the  uniform  and  wearing  the  insigniii  of  the  Order. 

Ob  thiC  entrance  of  the  Loni  Lieutenant  the  orchestra  struck  up  the  National  Anthem.  After  a  short 
^taam  the  Hundredth  Psalm  was  ^ven,  and  rarely  have  the  wonls  of  the  inspired  Psalmist  resounded  with 
vdl  tool*9Umiig  eflfect     When  over  11  MX)  perfonueTS  took  up  the  words 

**  With  one  cooacnt  kt  all  the  earth 
To  God  thdr  cheerful  vcaces  raise,'* 

^  m/M&on  prodaced  thereby  mB  eminently  calculated  to  rouse  devotional  feelings,  even  in  the  minds  of 
tils  OMtit  tlioughtlesa.  Hie  well- trained  notes  of  the  uupreeedentedly  large  number  of  performers  appeared 
iftif  pPOfVSedmg  from  some  single  wondrous  voice ;  and  the  instruuK'ntation  was  equally  creditable  and  eflec- 
tjfit  Haodel*s  Coronation  Anthem  followed,  with  the  introduction  of  the  new  words,  "Queen  of  the  Isles, 
I'ttSaria  rdgtieth,'*  which  was  admirably  rendered,  the  execution  fully  realizing  the  ideas  of  the  great 
cotnpo^cr. 

At  this  stage  of  the  proceedings  the  Executive  Committee  presented  an  address  to  the  Lord  Lieutenant^ 
W  vhidi  tiie  following  is  a  copy.     The  address  was  read  by  the  Chairman,  George  Roe,  Esq. : 

**  Mat  it  rtJCASB  Totra  Exceu-KXCT, — Having  nsM:hed  this  period  of  labours  commenced  and^  tlie  auspices  of  your 
pwit^moft  moA  fSoctered  by  y^mr  own  comteat  and  zealous  encoungeniisot,  a  period  whidi,  whikt  it  instt^mtcts  aa  erpoch 
fai  te  t^Utj  of  this  country,  terminates  in  a  great  dvgnw  oar  most  important  functions,  we,  the  Expend vl*  Comuuttae, 
Sai  ff9«l  lo  aahite  Ihn  nfirewntadve  of  our  mcMst,  gradous  Queen  in  thij  noble  structun^  raised  by  the  cnt-erpriAc  of  one  of 
•■f  ftiuaiiymm,  Mr.  T'sr^n,  aud  dengaed  by  th«  genius  of  another,  Mr.  B«ason,  as  a  Temple  dedicated  to  todustiy  and 
||»  Ail%  llM  biftory  of  which  is,  we  trust,  destinod  to  fill  one  paga  in  the  aanals  of  Ireland,  unstained  by  au  idluidon 
r  cbMM  of  ouf  eouatrymca  could  desire  to  see  era ^ied. 
**  T^m  KaodlBnty  In  Utt\  wi^ll  aware  how  many  diffirultics  beset  any  unselfish  ittieiitpt  at  public  good,  and  it  miut  be 
I  to  know  that  from  almost  every  piirt  of  Europe  the  Comniittee  has  eatperieajced  the  most  ready  and  va- 
Hcf  Miijt^ty  and  Prince  Albert,  hi  beoomtiig  coiitributon*  to  tliw  Exhibition,  have  not  oidy  wnctionod 
;  by  theauUiiirity  of  thdr  naraea,  bat  given  a  stimiiliift  by  their  example,  larjyj^ly  contributing  to  its  succeas  ; 
mvtmgrm  and  people  of  Eurrype  have  phuied  lu  under  deep  obligatioiia,  Iwth  by  the  contrihiitionj  we  IM 
nd  ^  Mtd  alto  by  their  pronipt  ami  gen4*rou»  co-K}peration  from  the  comiQenccment  of  our  laboarA  to  ibe  preaent  tiroa. 
*  W#  M  math  pUttMito  Ui  ■Ifadtryg  to  the  Instittitioti  with  which  w»  are  so  doaely  coimocted,  one  which  has  been  long 
r  snotnaifwl  with  the  mdintriAl  progress  of  thia  country,  which  flrat  pUnted  those  deeds,  the  fruits  of  which 
I  atid  to  wtir*!**  Ittltours  in  the  enconnig«nicnt  of  Exhihitiona  of  Industry  and  Art  for  upwards  of  a  c^ntufy* 
«9  ^^^  to  ft  gimH  dj^^ree,  our  present  »tioceM ;  and  we  glArlly  acknowledge  the  onoeaiing  ami  generous  desire  eirincod  by 
1^  feoyil  IMyill  IkMety  to  promoie  th«  aucccw  of  this  untkrtukLng  from  its  commenoement  to  the  presient  time. 

**  la  Jpffftfi^  jQor  Esoelhai!cy*a  attentioo  lo  the  objects  of  ElxJiibition  around  ua,  we  wUl  not  detahi  yoa  by  makhig 
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any  especial  reference  to  the  rich  and  varied  illustrationa  of  art  and  indiutry  from  Great  Britain  and  foreign  oonntzieB,  we 
will  only  express  our  hope  that  Ireland  may  be  fomid,  in  some  specific  branches  of  mannfiictnre,  to  hold  a  position  not  only 
gratifying  to  our  national  pride,  but  also  calculated  to  prove  that  there  are  sources  of  wealth  in  this  portion  of  Her  Majesty** 
dominions  well  worthy  of  further  development,  and  likely  to  enable  us  to  hold  a  position  amongst  those  nations  of  the^woild 
devoted  to  Arts  and  Manufactures. 

**  In  conclusion,  we  most  fervently  pray  that  it  may  please  Almighty  God  to  pour  down  his  blessing  upon  na,  and  to 
make  this  great  undertaking  the  commencement  of  a  new  era  in  the  history  of  Ireland ;  and  that  from  the  12th  of  May, 
1853,  annalists  may  date  a  period  when  industry  and  public  order,  with  their  inseparable  companions,  happiness  and  wealth, 
shed  their  abundant  blessings  over  this  portion  of  Her  Majesty's  dominions ;  and  that  when  the  traveller  shall  heieafter 
visit  this  neighbourhood  to  inspect  the  birth-place  of  our  greatest  general,  he  may  also  view  this  locality  with  interest, 
where  by  the  increased  enterprise  and  patriotism  of  one  man  was  gained  the  peaceful,  yet  not  inglorious  triumph  of  in- 
dustry and  genius." 

His  Excellency  returned  the  following  reply : 

^*  Gentlemen, — I  congratidate  you  on  the  completion  of  the  great  work  of  which  you  have  so  ably  and  so  satiaiactorily 
directed  the  execution. 

**  I  congratulate  you  also  on  the  beauty  of  the  Building,  on  its  perfect  adaptation  to  its  purpose,  and  on  the  value  as 
well  as  the  variety  of  its  contents. 

**  The  liberal  and  patriotic  conduct  of  Mr.  Dargan,  by  whom  alone  you  have  been  enabled  to  raise  this  noble  stmctore, 
entitles  him  to  the  gratitude  of  his  countrymen  and  the  admiration  of  other  nations. 

"  The  skill  and  science  displayed  by  Mr.  Benson  are,  indeed,  remarkable,  and  place  him  high  among  the  architects  of 
modem  times. 

**  As  the  representative  of  our  most  Gracious  Sovereign  I  receive  with  satisfaction  your  dutiful  and  grateful  acknoidedg- 
ments  of  Her  Majesty's  goodness,  and  that  of  Her  Royal  Consort,  in  becoming  c^tributors  to  this  Exhibition. 

**  It  b  gratifying  to  me  to  know  that  the  Sovereigns  of  many  foreign  States  have  generously  assisted  yon  from  tha 
commencement  of  your  labours  to  the  present  time. 

"  The  Royal  Dublin  Society,  in  promoting  the  success  of  this  enterprise,  has  only  done  that  which  was  to  be  expected, 
from  a  body  that  has  laboured  unceasingly  for  more  than  a  century  to  advance  the  progress  of  Art  and  Science  in  this 
country. 

**  I  learn  with  pleasure,  though  without  surprise,  that  all  classes  of  the  community  have  evinced  a  generona  desire  to 
aid  in  the  performance  of  this  ardous  task. 

**  I  concur  with  you  in  the  hope  that  this  Exhibition  will  show,  that  in  some  departments  of  Art,  Irish  prodactiona  are 
already  excellent,  and  that  Ireland  possesses  sources  of  wealth  which  are  worthy  of  further  development 

"  That  it  may  please  Almighty  God  so  to  prosper  this  undertaking  as  to  make  it  the  means  of  diffusing  throughout  the 
land  the  love  of  peaceful  and  industrious  pursuits  is  a  prayer  in  which  I  cordially  and  fervently  join.** 

The  Chairman  then  formally  introduced  Mr.  Dargan  to  His  Excellency.  This  was  the  signal  for  one  of 
the  most  cordial  demonstrations  on  the  part  of  the  assembled  thousands  that  has  ever  been  witnessed.  The 
position  of  Mr.  Dargan  at  that  moment  was  one  that  even  a  sovereign  might  envy ;  surrounded  by  the 
wealth  and  intelligence  of  his  native  land,  in  the  Temple  dedicated  to  Industry,  erected  solely  at  his  expense; 
aU  joining  in  enthusiastic  acclamations  of  respect,  which  were  again  and  again  repeated.  This  was,  indeed, 
an  occasion  without  parallel. 

The  presentation  of  Mr.  Benson  to  the  Lord  Lieutenant,  which  next  took  place,  was  also  cordiaUy  re- 
sponded to,  and  followed  by  loud  demonstrations  of  applause.  No  one  could  contemplate  the  triumph  whidi 
he  had  achieved  in  the  construction  of  the  beautiful  Building  in  which  the  ceremony  then  took  place,  without 
a  feeling  of  respect  and  admiration  for  the  talent  of  the  architect  by  whom  it  was  designed.  His  Excellency 
cordially  congratulated  Mr.  Benson  on  the  very  successful  result  of  his  labours,  and  thereupon  conferred  the 
honour  of  knighthood  upon  him. 

The  orchestra,  afler  this  ceremonial  was  gone  through,  performed  ^^  Mozart*s  Grand  Motette  in  C.^  An 
address  was  then  presented  to  the  Lord  Lieutenant  by  the  Corporation  of  Dublin.  The  address  was  read  by 
the  Lord  Mayor,  and  ran  as  follows : 

^*  Mat  it  please  Tour  Excellency, — We,  the  Corporation  of  Dublin,  g^dly  avail  ourselves  of  this  opportonity  of 
congratulating  your  Excellency  and  our  fellow-citizens  on  the  successful  completion  of  this  great  undertaking,  so  creditablt 
to  its  founder,  Bir.  Dargan,  and  to  our  country.  Deeply  interested,  as  we  all  are,  in  the  prosperity  of  the  city,  we  rejoiot 
sincerely  at  an  event  which  must  confer  the  greatest  advantages  on  all  classes  amongst  us,  hy  the  promotion  of  self-reUance, 
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tkk  ^MBmkm  of  llidiiitil»t  edncfttioiif  luid  the  culthiition  or  a  tOKtc  fur  the  Fine  Arts.    In  coodiii<ioQ,  we  beg  to  exprcs  our 
he^  thai  thk  Great  fixhibitton  of  the  industry  uf  many  Natioas  may  Mly  realize  oil  ihe  bendit«  to  tliLs  country 
I'triiidi  art  to  dtmr  to  tlie  he&rl  of  its  generous  and  patriotic  originator.** 

IILs  EjcoeDenc^  Peturned  the  following  reply  * — 

*♦  Mr  Loitt>  BlATan  xxn  Gextuehkn^^I  fully  participate  in  the  sentiments  nrhich  you  have  exprassed.    The  Inaugu- 
tmtMM  of  Ihe  Gnst  todu5trial  Exhibitbn  of  1853  h  indeed  an  event  of  no  ofdtaaiy  interest  and  importance.    I  concur  with 
L  harping  that  tim  Exhibition  will  fulfil  the  intention  of  tiim  iM'hom  you  Jui^tly  desljuruAte  jki  it««  giiiierous  and  patriotic 
,  by  pnHDOting  the  diifu^iou  of  industrial  education,  and  tlie  cultivation  uf  the  Fine  Arti^  amongst  all  chuses  of  the 


Bctetbovpii^s  Grand  *'  Hallelujah  Chorus"  wm  next  pcrfonned  by  the  orchestra ;  after  which  the  Yice- 
regml  party  was  conducted  by  the  Chairman  and  niembcirs  of  the  Executive  Cooimittee  round  the  Builrling; 
the  orchestra,  in  the  meantime,  performing  Mentlelsaohn^a  **  MarcJi  from  Athalie^"  The  several  distingubhed 
having  returned  to  the  dais,  and  resumed  their  plaeea,  *'  Tlie  Ilymn  of  Praise,"  by  the  same  great 
\  was  elTectively  given  by  the  orchestra ;  and  on  this  btilug  coneluded,  Ulster  King-at-Arms,  by 
of  His  ExceUency,  declared  the  Exhibition  to  be  open,  invoking  at  the  same  time  the  blessing  of 
God  upon  iL 
The  Grand  Chorus  by  Hadyn,  ''^The  Heavens  are  Telling,*^  was  then  performed;  and  Handera  "  Hal* 
Uoiiah'*  terminated  the  performance.  The  Lord  Lieutt-nant  imd  suite  shortly  aftex  retired,  the  orchestra, 
witli  the  adflition  of  five  military  bands,  playing  the  National  Anthem. 

Hie  scene  presented  by  the  opening  of  the  Exhibition  was  such  as  to  make  an  indelible  impression  on  tbe 
of  those  who  were  present  on  the  oocaaion.  Tlie  admirable  mla[*tation  of  the  building  for  tbe  intended 
its  lolly  proportiona,  and  its  grand  architectural  eilL'ct,  were  the  themes  of  unqualified  commenda- 
tkiD ;  jDore  especially  when  viewed  in  eonnexloti  with  the  short  time  in  which  it  had  l>een  erecttnl^  the  noble 
<>bjecl  for  which  it  was  de5igned,  and  the  drcum.ttnnce  under  which  it  was  called  into  existence.  Tlien,  in- 
dee^  tke  feeling  of  admiration  of  the  patriotism  which  called  it  forth  pervaded  every  breast ;  and  no  second 
oisnioD  was  entcrtiUDed  that  the  promise  to  provide  a  building  for  a  Great  Industrial  Exhibition  had  been 
Mbonied* 

At  an  early  stage  of  its  progress  plans  of  the  building  were  forwarded  through  the  Earl  of  Eglinton^  then 
Lard  LiDutejiant,  to  the  Queea,  with  a  det^iU  of  the  meaus  that  had  been  devised  for  carr^'ing  out  tbo  pro- 
jed;  line  rtssult  of  which  was,  that  Her  Majesty  and  His  Royal  Highness  Prince  Albert  at  once  signifiod 
ibeir  tnteniioii  of  becoming  contributors  to  it.  But  the  intert^st  manifostetl  by  the  Queen  and  the  Prince  Con- 
tort in  tbe  success  of  tlie  Iri^h  Exliibition  was  still  further  exemplified  by  the  royal  visit  to  it  in  the  coarse 
the  mxsmner^  when  ^Ir.  Dargan  had  the  satisfaction  of  receiving  bis  Sovereign  in  the  Great  Temple  of  In- 
mcted  by  his  own  munificence.  Shortly  after  the  opening  a  semi-oiHcial  announcement  was  made  in 
ta  tbe  contemplate*!  royal  visit  \  which^  however^  it  wits  known,  could  not  conveniently  be  made 
th^^gki&e  of  the  Session  of  Parliament.  This,  at  length,  took  place  in  the  end  of  August ;  and  it  b  not 
ndi  losar  tbat  the  entbudasm  with  which  the  Queen  was  reoeived  was  considerably  promoted  by  the  cir- 
imder  which  Her  Majcttty  appeariKi  amcnig^  us.  In  the  honour  conferred  upon  Mr.  Dargan 
lelt  a  compliment  as  it  were  paid  to  himself.  In  the  private  visit  of  Her  Majesty  to  the  founder 
tbe  Exhibition, — the  first  that  has  been  paid  by  a  British  Sovereign  to  a  Commoner  in  modem  times, — 
sobfe  taw  arecognidon  of  the  dignity  of  Labour,  an  acknowledgment  of  the  imporl^ince  of  well -applied 
inl  Indnrtry,  which  could  not  fail  to  be  attended  by  beneficial  effects  in  a  countr)'  in  which  it  had  been 
idiioo  Ibr  a  spurious  and  aflected  gentUity  to  sneer  at  such  pursuits.  A  great  demonistration  had  been 
oalntlated  materially  to  impro%"e  the  condition  of  the  country;  and  it  was  espedally  gratifjHng  on  such 
nwifm  to  find  the  royal  sympathies  so  thorougl^  enlisted  in  its  favour. 

he  first  visit  of  Her  Majesty  and  Prince  All>ert  to  tbe  Exhibition  took  place  on  TueMay,  the  30th  of 

On  that  day  so  great  was  the  anxiety  manifested  t-o  be  present,  that  from  eight  o'clock  in  the  morning 

>unde«l  tlie  doors  waiting  for  admission.   Shortly  afler  ten  o*cloek  the  arrival  of  the  royal  party  was 

St  the  prindpal  entrance  in  Merrion-aquare,  where  they  were  received  by  the  Executive  Commit* 

Her  Majesty  and  Prince  Albert,  accompanied  by  the  ladies  and  gi-ntlemen  composing  tbe  royal  suite, 

oondiKted  along  the  left-hand  »de  of  the  Centre  Hall  to  the  dais,  where  ammgements  had  been  madu 
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for  their  reception,  and  for  the  presentation  of  Addresses  from  the  Executive  Committee  and  from  the  Cor- 
poration of  the  City.  The  Chairman  of  the  Committee  having  received  from  Mr.  Deane,  the  Asastant  Se- 
cretaiy,  the  Address  from  that  body  to  Her  Majesty,  proceeded  to  read  it ;  after  which  it  was  presented  in  due 
form.  Her  Majesty  handed  the  Address  to  Lord  Granville,  from  whom  she  received  the  reply  thereto, 
which  she  read  in  a  clear  and  distinct  tone,  and  then  handed  the  document  to  Mr.  Roe.  The  Address  to 
His  Royal  Highness  Prince  Albert  was  read  and  presented  in  a  similar  manner  by  the  Chairman  of  the 
Executive  Committee,  to  whom  also  the  Prince  handed  his  reply  after  reading  it.  This  ceremony  being 
over,  the  royal  party  proceeded  down  the  right-hand  side  of  the  Central  Hall  to  examine  some  of  the  more 
promment  objects ;  after  which  they  again  returned  to  the  dais,  where  Addresses  were  presented  by  the  Cor- 
poration to  Her  Majesty  and  to  His  Royal  Highness  Prince  Albert.  During  this  visit  Mr.  Dargan  was  for- 
mally presented  to  Her  Majesty,  by  whom  he  was  cordially  received,  and  warmly  congratulated,  for  the  dis- 
interested patriotism  which  he  had  exhibited,  of  which  the  brilliant  scene  then  around  them  was  one  of  the 
fruits.  After  remaining  nearly  two  hours  in  the  Building,  the  royal  party  quitted  by  the  Grand  Entrance. 
The  following  is  a  copy  of  the  Address  presented  by  the  Executive  Committee  to  Her  Majesty : — 

"  To  the  Queen's  Most  Excellent  Majesty, 

"  May  it  pi^ease  your  Majesty,— We,  the  Executive  Committee  of  the  Great  Industrial  Exhibition  of  1858,  tendering 
a  dutiful  welcome  to  your  Majesty  on  your  arrival  in  this  part  of  your  dominions,  desire  to  express  our  feelings  of  loyal  and 
devoted  attachment  to  your  throne  and  person. 

*'  Recollecting  the  deep  gratification  which  your  Majesty  afforded  to  your  Irish  subjects  by  your  gracious  visit  to  thb 
Metropolis  on  a  former  occasion,  we  cannot  £eu1  to  attribute  our  being  honoured  by  your  august  presence  this  day  to  your 
Majesty's  special  wish  to  foster  and  encourage  an  enterprise  having  for  its  object  the  industrial  and  intellectual  improvement 
of  jrour  people. 

"  In  this  Building,  raised  at  the  cost  of  a  high-minded  and  generous  individual,  whose  name  is  honourably  identified 
with  projects  of  practical  utility  to  his  country,  we  present  for  your  Majesty's  inspection  a  collectiou  of  Arts  and  Manufiio- 
tures  from  most  of  the  Nations  of  Europe. 

"  To  your  Majesty  and  your  Royal  Consort  we  offer  our  grateful  thanks  for  the  early  and  gracious  encouragement 
extended  to  this  undertaking,  by  your  promise  of  those  contributions  which  now  grace  the  Exhibition. 

"  Acknowledging  with  gratitude  the  hearty  co-operation  we  have  received  from  England  and  Scotland,  as  well  as  from 
foreign  countries,  in  promoting  that  success  which  we  have  laboured  to  realize,  we  earnestly  pray  that  your  Majesty  and 
your  Royal  Consort  may  long  live  to  witness  and  enjoy  the  increased  prosperity  of  your  subjects,  and  their  advance  in  all 
that  can  elevate  a  nation.'* 

Subjoined  is  a  copy  of  Her  Majesty's  reply : — 

"  I  receive  with  sincere  pleasure  your  Address,  and  I  thank  you  for  the  expression  of  your  loyal  and  devoted  attach- 
ment 

"  I  willingly  contributed  to  this  collection  of  Arts  and  Manufactures  from  most  of  the  countries  of  Europe,  the  object 
of  which  was  to  promote  the  industrial  and  intellectual  improvement  of  my  people;  and  it  has  added  much  to  my  gratifica- 
tion, in  revisiting  this  portion  of  my  dominions,  to  see  the  complete  success  of  an  enterprise  which  has  been  carried  out  in  a 
spirit  of  energy  and  self-reliance,  and  with  no  pecuniary  aid  but  that  derived  from  the  patriotic  munificence  of  one  of  my 
loyal  subjects." 

The  Address  of  the  Executive  Committee  to  His  Royal  Highness  Prince  Albert  was  in  the  following 
terms: — 

"  To  His  Royal  Highness  Prince  Albert^  ^c. 

"  May  rr  please  your  Royal  Highness, — Impressed  with  feelings  of  the  deepest  respect  for  your  Royal  HighneBB*s 
exalted  position,  and  gratefully  appreciating  the  advantages  which  the  country  has  derived  frt)m  your  constant  laboun  to 
promote  its  best  interests,  we  offer  you  our  cordial  congratulations  on  your  arrival  in  the  metropolis  of  Ireland. 

"As  President  of  the  Exhibition  of  all  Nations  of  1851,  your  Royal  Highness  wOI,  doubtless,  regard  with  pleasure  a 
renewed  effort  to  develop  improvement  in  the  arts  and  manufactures  of  the  United  Kingdom. 

"  In  the  rich  and  varied  display  of  natural  and  artificial  productions  which  our  exertions  have  collected  together,  your 
Royal  HighneM  will  observe  many  indigenous  to  our  Irish  soil,  and  others  the  result  of  Irish  hands  and  enterprise. 

"  Deeming  it  of  paramount  importance  that  this  interesting  portion  of  her  Majesty*s  empire  should  keep  pace  with  the 
indnstrial  progress  of  the  world,  we  have  not  hesitated  to  invite  the  competition  of  wealthier  and  more  advanced  oommnni- 
tifls  to  stimulate  the  dormant  capabilities  we  possess,  and  to  improve  the  knowledge  and  taste  of  our  countrymen. 
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**  The  gimdoi»  pAttvinUfCP  «id  prwence  of  Hot  Mjijesty  and  your  Rorftl  rii^hjiess  mnntA  fail  to  nld  mAti^rially  iheM" 
impmiMiail  nibj<^ts,  and  d^ftiMtitl  what  we  must  respectfully  temler — our  gratt*ful  and  dutiful  Aekuowlvdgiiicrits.  Wo  ure 
^ply  MOlibif*  of  thv  contW^'imdan  which  haw  indutt'd  llt*r  Majesty  and  yuur  Koyol  HighJUMa  Uf  giv«ao  effective  a  proof  of 
apprptiatkni  to  our  humttle  c*tFort«  for  the  im]trovt.MTient«  of  Imknd 

**  We  f«el  hound  ti:>  Attribute  to  ad  honoured  iind  cuterpritsing  indiWdujil  the  merit  of  hftWng  euahled  thb  Committee  to 
<^i-«fM»nit«  with  iHe  Kova!  Dubtio  Society  in  gixTng  a  character  of  more  than  usiwJ  prominence  to  their  Triennial  Exhibl- 
tt.jii  f4  Mmnu(M*7tTST0f^  whinh  was  to  be  held  thi*  year,  and  of  havHng  erected  thia  Temple  of  ludusti^'  which  Her  Majesty  ami 
;  'MT  HmnH  Ui^hne^  now  ^ac<*  by  your  pre^eju^. 

♦♦  C>f  th<»  pnw'tiial  value  of  Exhibitions  it  is  unnecessary  to  dilate  in  the  pTeaenee  of  your  Royal  Highness,  who  h»»  mt 
■t4y  wdrocBled  tHcdr  pultlir  utility;  but  we  mny  be  aUowm!  to  direct  your  Attention  to  a  diittinguished  peculiArity  of  the 
F.itrihitlnn  of  1^5S.  which  ^xtends  the  principle  laid  down  by  thi"  H*i>'al  CommiMUon  of  1851 «  fo  Ai  to  include  I'jiintinfr. 
lim  bi^^lMii  order  of  the  ArlA,  and  also  examplefi  of  tb«  IndiiMtrial  and  artistic  product*  of  bygone  Agei,  whertby  their  pro- 
^UMItw  Ailemee oih  W  traced  trom  the  carlieM  timt^  Ut  the  present. 

••W*  fcnrwtly  desln*  that  Her  Majeiity  and  your  Royal  Highneffl  may  long  And  frequently  enjoy  mich  dijiplAyB  of 
^■KiAll  JBiliaftry  m  Are  now  prmeuted;  And  that  each  re^)cated  royAl  visit  mAy  find  Ireland  improvluj;  in  art»  And  nuiuu- 
fcifiiMi,  aflbniuig  fkcah  source*  of  gnatitication  to  Her  MAJeaty  Aud  your  Royal  Highueas,  and  additional  bonds  of  gmti- 
liMlt  to  Htf  Mj^^y^i  penon  And  throne." 

Totbe  (aregoing  Address  His  Royal  niglint\^s  replied  as  follows:-^ 

•*  ftBTTLKXES,^ — I  tluuik  you  moat  sbcerely  for  your  very  kind  and  ^n^itifying  Address. 

**  It  Ia  frith  more  than  «irdinAry  «atis6ictiun  ttiat  I  a^ain  find  myself  in  thb  city  at  a  lime  when  the  energy  of  the  Iri»b 
fVAfiiW  *i4id  ti^  tlie  noble  liberality^  which  you  so  jiu^Uy  commend,  of  a  jdngle  iudi vidua!,  Iiaa  opened  to  the  world  an 
,  in  which  I  rejoice  to  hear  tr^m  you  that  Articles  of  native  produce^  Aod  of  native  Art  And  industry^  occupy  au 


i  odvdtAlly  do  I  rt«pond  to  the  prayer  with  which  you  conclude,  tliat  each  sueoeeding  visit  of  the  Qneen  may  find 
ladviAeedin  Art^  in  Agriculture.,  atid^  I  would  adiU  in  the  comfort,  happineaa,  and  prosperity  of  her  people." 

T)mi  Adftremes  of  the  Corporation  iirc  ulso  df«(^rving  of  a  place  here,  from  tlieir  cotmexioD  with  the 
EEliibftkm,  and  having  been  prt^cntpd  in  the  Building.     The  tbUowing  is  a  copy  of  that  presented  to  tk^ 

'^Xar  tw  ruLiSB  roun  IL^festt, — We,  the  Lord  Mayor.  Aldermen,  and  Burgi^fweii  of  the  dty  of  DuhUn*  approach 
r  Majesty  to  tender  our  con^ratulaticm^i  on  your  ^lafe  arrival  in  this  country,  and  our  asumnmoee  of  devoted  lijyalty  anti 

at  to  your  Majesty  a  throne  and  person. 
'  W«  fvoignbe  in  your  Majesty's  gracious  vlidt  to  this  Temple  of  Induntry  and  Artr  dedicated  by  muiuficent  patriotiiiii 
t»  ite  flsrke  and  instruction  of  Ireland,  on  additional  proof  of  your  HajesQr*s  soUdtude  to  promote  the  intciest  and  pro»> 
pally  qf  your  Iiwh  «ubject& 

**  Til  «ioout«ge  the  industry,  to  h^/tt  the  easr^mj  to  iusptrit  the  enterprise  of  a  p»vple,  are  amongst  the  mo«it  eicalted 
^mSm  ■■rt  tlie  deATWt  prerogatives  of  a  Conjtltutional  Sovereign.  History  will  record,  aii  wo  are  gratefully  reminded 
^4^«  llMit  fhnsri  had  been  the  proud  characteristics  uf  your  Majc^ty'^  pac^ful  and  glorious  reign. 

*b  la  o**,  may  it  please  your  Majesty,  to  the  evidences  of  triumphant  genius  by  which  you  ore  surronndod  that  we 
tHy  to  entreat  your  Majesty's  attention  ^  these  ore  bat  the  i?mbletns  of  the  new  era  which  they  are  here  to  in- 
1  of  th«  new  spirit  which  bos  happily  been  evoked  m  Ireland. 
**  tl  «1B  tit  mom  gimtaAiS  to  your  Majesty  to  be  assured  that  our  countrynwsii,  of  every  cUso,  At  length  Appreciate  tlie 
.  tlitt  awrgy,  pqamwmca.  and  sdf-TeUance  are  the  best  fbundatioua  of  individual  and  national  prosperity' ;  while 
bit  gmtitode  we  rejoice  to  add^  that  the  same  All- wise  Di^piiscr  of  human  events,  who  but  a  few  yean  since  viaitcd 
1  witfa  ttnpreeedenttd  calamity,  now  deigmi  to  smile  on  the  tndu«trial  strugglea  of  our  t^'opk,  and  that  in  livery 
r«f  Ite  land  can  be  seen  indjcation«  of  steadily  progressive  improvement. 

■^rrenient.  untler  the  lavour  of  Divine  Providence^  will  but  be  promoted  by  the  most  extended  oommunica- 
Hm  two  parts  of  tlie  United  Kingdom ;  and  we  v^toiture  to  cutreal  your  Majesty's  patronage  and  impport 
$m  wij  pne^cml  «0art  to  aehleve  this  gn!At  UAtioual  object 

••  Ptsalt  osv  most  Omdoua  Sorenagn,  to  express  an  ardent  ho|>c  timt  cverj'  incnvo^etl  facihty  of  communication  be- 
tmm^  tl»  tvn  Uanila  «U]  the  better  enable  your  Majesty  to  gratify  the  anKtions,  and  promote  the  material  welfare  of 
ymm  tfidb  saljiKta^  by  froqueitt  vinttA  to  our  s^res. 

•^  Ta«  ^m^T  ^'^y  ^  aasurai  that,  tfaPMigluMtt  your  wide  dominioni,  fhoK  ate  none  roere  dutiful,  more  h>yAl  to  their 
me  tnore  dievocadly  attached  to  your  Majesty.'* 
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Her  Majesty's  reply  to  the  foregoing  Address  was  as  under : — 

"  I  accept,  with  sincere  pleasure,  your  congratuladons  on  my  safe  arrival  in  this  country ;  and  I  receive  with  the 
greatest  satisfiu^on  your  assurances  of  devoted  lojralty  and  attachment. 

"  It  is  my  anxious  desire  to  encourage  the  industry  of  my  Irish  subjects,  and  to  promote  the  ftill  development  of 
the  great  natural  resources  of  Ireland ;  and  I  share  with  you  in  the  conSdent  belief  that  the  striking  display  of  beauti- 
ful productions  of  Art  and  of  Industry  by  which  I  am  surrounded  is  to  be  appreciated  not  only  as  evidence  of  sacccarfal 
genius,  but  as  a  happy  manifestation  of  that  persevering  energy  which,  under  the  blessing  of  Divine  Providence,  is  an  un- 
filing source  of  national  prosperity." 

In  the  Address  firom  the  Corporation  to  His  Boyal  Highness  Prince  Albert,  a  graceful  compliment  is 
paid  to  the  position  which  he  occupied  in  connexion  with  the  Great  Exhibition  of  1851 : — 

"  Mat  rr  please  tour  Rotal  Highness, — ^We,  the  Lord  Mayor,  Aldermen,  and  Buigesses  of  the  City  of  Dublin, 
approach  your  Royal  Highness  on  your  arrival  in  this  country  to  offer  the  assurances  of  our  profound  respect. 

"  We  rejoice  to  be  afforded  the  opportunity  of  testifying  in  thb  Hall  those  sentiments  in  which  we  participate  with  every 
class  of  our  feUow-countrymen. 

"  Emanating  directly  Arom  a  patriotism  unparalleled  in  the  history  of  our  country,  this  Great  Exhibition  is  BtSU  the  re- 
sult of  that  wisdom  and  genius  which  have  marked  your  Royal  Highnesses  distinguished  career. 

^*  To  you  belongs  the  grand  idea  of  arousing  the  intelligence  of  the  world  in  a  generous  competition  to  promote  the  Arts 
of  Industry  and  Peace,  and  we  congratulate  your  Royal  Highness  on  the  glorious  scene  around  you,  which  presents  a  prac- 
tical proof  that  your  teaching  and  example  have  not  been  in  vain. 

"  We  devoutly  pray  that  your  Royal  Highness  may  long  be  spared  to  foster  and  support  the  new  spirit  which  yon  . 
have  called  into  existence,  and  to  promote  the  arts  of  civilusation  and  peace  amongst  all  classes  of  the  people  of  these  realms. 

To  the  foregoing  Address  His  Boyal  Highness  replied  in  the  following  terms : — 

**  Mt  Lord  Mator  and  Gentlemen, — Your  cordial  and  flattering  redeption  demands  my  warmest  acknowledgments. 

"  It  is  with  peculiar  satisfaction  that  I  have  received  the  gratifying  expressions  of  your  kind  feelings  towards  me,  un- 
der the  roof  of  a  Building  dedicated  to  the  promotion  of  the  arts  of  civilization  and  peace,  amongst  all  classes  of  the  people 
of  these  kingdoms  and  of  the  world ;  and  I  truly  rejoice  to  think  that  in  promoting  such  objects  you  take  the  surest  method 
of  advancing  that  which  I,  in  conunon  with  yourselves,  have  deeply  at  heart — I  mean  the  prosperity  of  Ireland.^' 

The  royal  visit  on  this  occasion  was,  for  the  most  part,  one  of  ceremony ;  but  on  the  mornings  of  the 
three  following  days  Her  Majesty  and  His  Royal  Highness  Prince  Albert,  accompanied  by  the  Prince  of 
Wales  and  Prince  Alfred,  visited  the  Exhibition,  and  minutely  inspected  its  contents,  going  regularly  through 
the  several  departments.  These  visits  took  place  at  an  early  hour,  before  the  public  were  admitted,  the 
Exhibiters  being  in  attendance  for  the  purpose  of  giving  any  required  explanation. 

In  the  further  progress  of  the  Exhibition  there  is  little  calling  for  special  observation  in  this  place. 
Towards  the  close,  the  rate  of  admission  was  reduced  to  6^.,  particulars  of  which  will  be  found  in  detail  in  a 
succeeding  page.  As  in  the  case  of  the  Hyde  Park  Exhibition,  increasing  numbers  continued  to  visit  it 
until  the  close,  which  for  some  weeks  before  had  been  announced  to  take  place  on  Monday,  the  31st  of  Oc- 
tober. The  attendance  on  the  previous  Saturday  reached  the  large  number  of  23,116  persons.  Within  the 
last  few  days  of  the  closing,  a  strong  feeling  was  manifested  in  favour  of  keeping  the  Building  open 
another  week,  for  the  accommodation  of  large  numbers  of  persons,  especially  of  the  working  class,  who  had 
not  previously  opportunities,  or  had  neglected  them,  of  visiting  the  Exhibition.  An  urgent  appeal  was 
made  to  this  effect  to  the  Executive  Committee,  but  the  public  notification  having  taken  place,  and  the 
arrangements  for  the  closing  ceremonial  having  been  made,  it  was  considered  by  the  Conunittee  that  it 
would  not  be  keeping  with  the  public  that  good  faith  which  had  hitherto  characterized  all  proceedings  con- 
nected with  the  Exhibition,  to  accede  to  such  an  application.  The  fiat  had  gone  forth,  and  could  not  be 
reversed. 

The  closing  ceremonial  on  the  3l8t  of  October  was  witnessed  by  over  12,000  persons;  some  of  whom 
were  there  for  the  first  time,  but  many  others  were  present  to  get  a  last  look  of  the  almost  fairy  scene,  the 
contemplation  of  which  had  for  months  previous  afibrded  so  much  gratification,  and,  it  may  be  added,  sup- 
plied so  much  useful  information.  Through  the  instrumentality  of  the  Exhibition  the  season  had  been  ren- 
dered one  of  unusual  brilliancy  and  attraction  in  Dublin,  and  that  which  had  been  the  occasion  of  all 
was  about  to  pass  away  as  a  dream,  without  leaving  even  a  vestige  behind  to  indicate   the  peacefbl 
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Itiimipii  of  Indtutiy  wliicb  had  bwn  achieved.  As  the  hour  drew  nigh  for  the  closing  oeremonial,  fimr  o'clock, 
r.M.,  tbe  exAmmation  in  detail  of  the  uum^^rous  objects  of  attmctioa  was  abandfioed,  and  hifit  lin^ringlooka 
were  tAken  at  the  coup  tTml  which  UQirounded  the  visitors.  II dw  diflbivnt  the  feelmgs  of  that  moment  from 
those  which  crowded  thetnstjlves  upon  the  mind  at  the  opemngT  Then,  all  was  joyous  aoticipntion*  Faint 
of  the  rich  intellectual  banqut't  provided  hud  lx*en  caught,  which  only  inciTased  the  feeling  of 
ICC  to  partidpttte  mon*  largely  of  it.  Now,  all  wait  ub<jut  to  pass  away.  The  last  act  of  the  great 
of  1853 — ^that  which  ever  after  muat  shed  a  lustre  ou  Irtiland,  and  which  ha<^l  already  materially  im- 
ptnifved  her  portion  in  the  estimation  of  sturonuding  nation? — was  drawing  to  a  close.  The  curtain  waa 
thofot  to  fall  amid  enthusiastic  demous^trations  ofapplau.se  &»  to  the  clmracter  of  the  performance — clouded^ 
no  ddubt»  by  the  anticipation  that  in  another  moment  till  would  be  at  an  end.  At  that  moment  the  full 
ralue  of  the  oblation  which  the  founder  of  the  Exhibition  had  conferred  upon  hia  country  came  to  be  duly 
TTiHifiitH  At  the  opeoing,  all  was,  to  some  extent^  a  brilliant  promiae ;  at  the  dose,  the  Ihiit  had  been 
fl^OJTBtL 

A  mtiacal  pcrformanoe  was  deemed  the  most  fitting  mode  of  bringing  the  Exhibition  to  a  termination  ; 
cenmomaX  on  the  occasion  somewhat  reaembling  that  of  the  opening.  The  semicircular  space  Inmeath 
greftt  oargaD  wm  converted  into  an  orchestra,  which  accoramo^kted  upwards  of  M)  performers^  under  the 
of  Mr.  Joseph  Robinson.  A  dius,  covered  with  scarlet  cloth,  was  erected  in  front  of  the  orehestra, 
tod  tkcreoQ  were  placed  two  handsome  chairs^  for  the  Lord  Lieutenant  and  the  Coimtess  of  St.  (jrcnnans. 
Sazroandiiig  the  daia  were  large  numbers  of  distinguished  personages.  On  cither  mde  were  aeveral  mihtary 
bnMk,  to  aanat  in  the  ordiestral  performance.  The  following  was  the  programme  ;  and  it  is  unoeceaaary  to 
idd,  tkvt  ibe  manner  in  wluch  it  was  gone  through  letlt  nothing  to  be  desired  by  the  mo^t  fastidious  ^_ 

The  Hundreth  PatHm,  as  at  the  loaugiuiition — Organ  and  Orchefltnk     .     *  Axranged  by  J,  EobimMon. 

Thr  Heav«M  are  telling — Organ  and  Orchestra, .  Haydn, 

Tbv  Extdhttuin  Grand  March — Militaiy  Band:!,    ,,,....,,  Jt  P,  Stewart^  Mu&  D. 

Oi3Ukd  Ualldujah  Chorus — Organ  and  Orchestra, MandeL 

Hatch  from  Athalie — Military  Ban(k^ »     »     .  MendeUiohn, 

On  the  termination  of  the  musical  performance,  Mr.  Cusac  P.  Roney^  the  active  and  energetic  Secretary 
^  lb  Exhibition,  was  introduced  to  the  Lord  Lieutenant  by  the  Chairman  of  the  Executive  Committee; 
aod  thensopcm  he  receiveti  the  honour  of  knighthood  amidst  the  cordial  greeting  of  those  present,  and  the 
Utttf  ooDgratulatioDs  of  his  fiiends. 

J%t  OETemomial  was  then  concluded  by  His  Exceliencj'  formally  declaring  the  Exhibition  to  be  closed  ; 
so  be  said  r-^*'' I  cannot  declare  the  Great  Industrial  Exhibition  of  1853  to  be  closed,  without 
I  eameat  wish  for  the  health,  happiness,  and  prosperity  of  the  man  to  whoui  we  are  all  indebted 
firtlic  awiraction  we  have  received  from  the  many  productions  of  Art  andNatun.*  which  are  contained  within 
thoR  wallt.  I  al^  desire  to  acknowledge  the  liberality  of  the  owners  of  those  treasures,  for  permitting  them 
ki  he  exhibited.  Let  me  also  pay  a  tribute  of  prai^  to  the  Committee,  the  Secretaries,  and  the  other 
cxntnected  with  it,  for  the  zeal,  the  assiduity,  and  the  inteUigence  with  which  they  have  discharged 
duties.  Lastly,  let  me^  in  the  name  of  this  assembly,  ofi'er  to  Almighty  God  our  heartfelt  thanks 
bleeKd  and  prospered  thb  undertaking." 

RlftDg  iftow  briefly  traced  the  history  of  the  Exhibition  of  1853,  it  only  remains  to  consider  how  far  it 
ilifWnctions,  and  to  note  some  of  the  peculiar  circumstances  connected  with  it ;  referring  the  reader 
litl^flitMtksLl  statements  herewith  appended^  for  further  information  respecting  the  attendance  of  visitors, 
ttMMl  of  fiiiAnce,  and  several  other  particulars. 

A  iiitfl^ii^ng  characteristic  of  the  Insh  Exhibition  w^is,  the  manner  io  which  it  was  got  up  ;  in  which 
it  WW  nniqoc.  Those  interested  in  such  matters  will  recollect,  that  in  the  preliminary  arrangementsi 
ir  tha  Irorition  Exhibition,  the  chief  difficulty  was  to  obtain  the  necessary  funds  to  insure  the  originators  of 
il  6wB  peciBiinry  loss.  This  was  attempted,  in  the  &^t  instance*,  through  the  agency  of  a  private  firm  em- 
hayAg  m  the  undertaking  as  a  commercial  speculatiou ;  but  it  wa.s  ^mm  ascertained  that  the  arrangement 
ifcBiaiBnd  into  was  founded  upon  a  very  imperfect  idea  of  the  requirements  of  the  enterprise  ;  and  af^er  beinj; 
die  agreement  to  that  eflect  had  to  be  abandoned.  The  next  expedient  was  an  appeal  to  tlie 
fspeciany  to  those  likely  to  become  Exhibiters,  for  subscriptions,  to  form  the  necessary  prelimi< 
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nary  fund  to  save  the  promoters  harmless ;  in  this  way,  a  sum  of  £67,896  was  actually  paid  in  to  the  credit 
of  the  Royal  Commissioners,  and  which  nearly  covered  the  building  contract  with  Messrs.  Fox  and  Hender- 
son. Although,  therefore,  a  large  surplus  was  available  at  the  close  of  the  Exhibition  of  1851,  it  will  be 
seen,  that  as  a  starting-point,  it  was  deemed  necessary  to  obtain  pecuniary  aid  firom  the  public,  to  such  an 
extent  as  would  meet  any  possible  deficiency  that  might  arise.  In  like  manner,  when  the  Cork  ExhiUtioii 
of  1852  was  determined  on,  a  similar  policy  was  pursued ;  the  amount  of  subscriptions  obtained  going  far  to 
defray  the  expenses  of  the  building  department.  Unlike,  therefore,  all  previous  efforts  in  the  same  direction, 
where  a  large  expenditure  was  involved,  it  has  already  been  seen  that  the  Exhibition  to  which  these  pages 
are  devoted  owed  its  origin  solely  to  the  public  spirit  of  a  single  individual ;  who,  when  he  saw  the  opportu- 
nity for  making  a  great  movement  for  the  improvement  of  the  country,  determined  that  the  necessary  funds 
should  not  be  wanting,  whatever  might  be  the  risk  thereby  involved.  By  its  connexion  with  the  Royal 
Dublin  Society,  and  by  vesting  the  management  of  it  in  an  Executive  Committee  composed  of  men  of  high 
character  and  station,  an  appearance  of  nationality  was,  as  it  were,  imparted  to  the  Exhibition,  while  in 
reality  it  was  a  private  undertaking,  its  founder  being  the  only  party  responsible  for  any  loss  that  might 
accrue  ;  though  nothing  could  possibly  be  gained  thereby,  as  any  surplus  left,  afler  defraying  all  necessary 
charges,  was  to  be  devoted  to  some  work  of  public  utility.  This,  then,  is  one  of  the  peculiar  features  of  the 
late  Exhibition,  and  one,  moreover,  which  smoothed  many  of  those  difficulties  incidental  to  any  under- 
taking of  the  kind,  where  so  many  persons  are  to  be  conciliated  whose  interests  may  be,  in  some  degree, 
conflicting.  If  an  Exhibiter  felt  that  he  had  anything  to  complain  of  in  the  arrangements  connected  with 
his  department,  or  if  any  regulation  was  made  which  seemed  to  bear  hard  on  particular  individuals — all  was 
submitted  to  with  a  good  grace,  lest  any  apparent  opposition  might  interfere  with  the  success  of  the  Exhi- 
bition, in  which  almost  every  one  felt  a  sort  of  personal  interest,  in  the  hope  that  Mr.  Dargan  might  be  no 
loser  thereby.  This  feeling  of  the  Exhibiters  towards  the  founder  of  the  Exhibition  was  not  less  cordially 
testified  during  its  progress,  than  by  the  banquet  with  which  they  celebrated  its  closing.  Each  and  all 
appreciated  the  generous  munificence  to  which  they  were  indebted  for  the  great  cosmopolitan  demonstration 
in  which  they  had  the  opportunity  of  taking  part ;  and  which  is  likely  to  be  the  last  of  the  kind  in  the 
United  Kingdom  during  the  present  generation. 

On  looking  over  the  financial  statement,  to  be  found  in  a  succeeding  page,  it  will  be  seen  that  in  one 
respect  the  Exhibition  has  not  been  so  successful  as  could  have  been  wished,  inasmuch  as  it  has  entailed  on 
the  founder  of  it  a  considerable  pecuniary  loss.  For  some  time  past,  it  has  been  generally  supposed  that 
such  would  be  the  case  ;  still  the  official  announcement  of  the  fact  will  not  be  received  with  the  less  regret  by 
the  public.  So  far  as  regards  Mr.  Dargan  himself,  we  believe  this  to  be  wholly  an  immaterial  consideration. 
The  manner  in  which  he,  from  time  to  time,  made  one  advance  aflcr  another,  until  the  £20,000,  supposed 
in  the  first  instance  to  be  sufficient,  was  increased  to  four  times  that  sum,  showed  that  in  his  esti- 
mation, the  pecuniary  success  of  the  Exhibition  was  a  secondary  affair — that,  in  short,  any  feeling  of  this 
kind  should  not  be  allowed  to  stand  in  the  way  of  every  necessary  recjuirement  being  supplied.  The  attain* 
ment  of  the  object  in  view  was  not  to  be  measured  by  the  loss  of  a  few  thousand  pounds ;  and  at  the  Exhi- 
bitors* Banquet  the  Chairman  of  the  Executive  Committee  announced  that  Mr.  Dargan  was  perfectly  satis- 
fied with  the  result  of  the  Exhibition  in  a  pecuniary  point  of  view,  though  it  was  then  well  known  that  the 
accounts  would  show  a  considerable  deficiency.  But  still  the  public  will  not  the  less  regret  that  the  balance 
is  not  the  other  way,  or  that  the  act  which  conferred  so  much  honour  on  the  countrj-,  and,  it  may  be  added, 
such  signal  advantages,  should  have  been  attended  by  any  pecuniary  sacrifice  whatever. 

Although  unsuccessful  in  a  department  which  by  many  persons  may  be  regarded  as  of  primar}'  import, 
the  Exhibition  has  otherwise  gone  far  to  realize  the  most  sanguine  anticipations  that  could  have  been  formed 
regarding  it.  That  it  accelerated  the  progress  of  improvement  which  had  previously  set  in,  is  beyond 
((uestion.  It  has  done  much  to  make  the  people  of  other  countries  acquainted  with  the  capabilities  of 
Ireland,  with  the  resources  which  she  possesses,  and  the  extent  to  which  they  are  developed ;  and  of  the 
thousands  of  strangers  whopi  it  has  brought  to  our  shores,  several  have  already  become  settlers  amongst  us. 
It  has  shown  the  departments  of  industry-  in  which  we  excel,  as  well  as  those  in  which  we  are  deficient — and 
that  on  evidence  not  to  be  questioned — in  either  case  aflbrding  incentives  to  further  exertion.  So  far  as 
the  great  body  of  the  Exhibiters  are  concerned,  it  has  been  eminently  successful ;  as,  through  the  absence 
of  all  severe  restrictions  on  the  part  of  the  Committee,  in  the  way  of  affixing  prices  or  disposing  of  their 
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fa  iu^ge  amount  of  business  was  transacto!— mdccnl,  through  the  Exlu'bition,  we  have  reason  to  know 
►  manj  penona  have  made  what  to  them  are  fortunes.  And  further^  the  Exhibition  has  bt-cn  of  essential 
b^r  the  extent  to  which  it  enforced  tbe  value  of  pt^rsnstent  and  woU-direetcd  industry  and  self- 
Dce-^tbose  qualities,  the  absence  of  which  amongst  us  has  hitherto  been  so  much  lamented.  In  the 
\  presented  to  the  Queen,  Prince  Albert,  and  the  Lord  Lieutenant,  to  be  found  in  preceding  pages, 
'  extent  to  which  this  dcictrine  is  referred  to  is  worthy  of  note,  and  is  In  the  highest  degrtje  si|]^ificaait; 
wbOi*  ^mtitying  testimony  b  borne  to  its  now  being  gcneraUy  recogniBed  and  acted  upon*  In  this  point  of 
▼kw,  tlterefope^  the  h?»8on8  taught  by  the  Exhibition  will  bring  forth  good  fruit.  Nor  must  we  omit  to 
atiodi^  that  amongst  the  more  tangible  imniei bate  results  of  the  Exhibition  xs  the  fouodiiig  of  a  Gallery 

f the  fltio  Art^  which  may  be  said  to  have  sprung  out  of  the  magnificent  collection  in  that  depai'tmcnt 

la  InstitatioQ  which  has  already  been  open  to  the  pubUe »  which  in  all  time  to  come  cannot  fail  to  serve  aa  a 
inofying  memento  of  the  great  demonstration  out  of  whieh  it  originated ;  and  which  is  desitined  to  confer 
mhitatttial  ndvanti^cs  ttpon  a  people  proverbial  for  their  appreciation  fuid  love  of  Art 

That  the  Brrangements  of  the  Executive  Cuminitt^'C  were  generally  satisfactory  to  the  Exhibiters  may 
ibo  be  bilerred  from  the  enthusiasm  with  which  the  Exhibiters*  Ban(|uet  to  Mr.  Dargan  and  the  members 
flf  the  Committee  was  got  op.  That  great  demonstnition  was  among  the  gratifying  incidents  of  the  Exhi- 
iHtion  ;  and  so  anxiously  was  the  opportunity  seized  for  papug  such  an  appropriate  compliment,  that  many 
I  auDO  from  distant  parts  of  England  and  Scotland  to  attend  on  the  occasion.  We  the  more  readily 
''-  to  tius  topic^  on  Account  of  the  clamour  so  needlessly  raised  by  some  discontented  persons  whose  province 
» to  be  for  ever  to  find  fault,  and  by  others  who  have  been  disappointed  in  their  expectations,  and  who. 
ncet,  are  seldom  at  a  loss  to  find  parties  to  whom  to  attach  all  the  blame.  Now  that  the  whole 
pDoaedln^  can  be  reviewed  in  connexion  with  the  experience  derived  therefrom,  it  is  easy  to  perceive  where 
aafBtwimngitg  might  have  been  introduced  ;  but  this  is  iminifestly  an  uufiur  way  to  come  to  a  conclusion^  as 
M  pt0L  rftoils  are  solely  to  l>c  judged  by  the  extent  of  iuiormation  available  at  the  time.  However  excellent 
ktt  be  il»e  arrangements  (or  any  such  demonstration  as  that  which  so  recently  took  place  on  Lein.ster  Lawn, 
libiieri  are  not  thereby  relieved  of  the  responsibility  of  looking  after  their  pro[>erty ;  and  if,  through  care- 
t  Uiey  delegate  this  duty  to  other  hands,  they  may  calculate  on  some  articles  being  missing,  and  on 
others  getting  injurwL  For  this  they  have  tbeniselvea  tobbme.  The  gentlemen  couiprisnngthe  Executive 
CoomtiUee  devoted  a  brge  amount  of  time  to  working  out  the  undertaking,  for  which  the}  have  by  no  means 
gQl  the  cnsdtl  which  they  deserve.  That  the  lejwiing  OlHciab  also  exerted  themselves  with  diligence  may  be 
pllMR«d  from  the  testimony  which  is  a\  ailable  on  the  subject.  The  Secretar)'  was  rewarded  by  having  tljc 
bnour  of  knighthood  conferred  upon  him  ;  the  Assistant  Secretary,  Mr.  Deane,  on  the  close  of  the  Exhibi- 
tion, waa  ofiertMl  an  infiuential  position  at  Sydenham  as  an  acknowledgment  of  his  pers<*vering  and  successful 
ciKrtiotia  on  behalf  of  our  great  Irish  demonstration  ;  and  Mr.  Jones,  the  chief  Financial  Oflicei*,  in  afldition 
teitoaving  a  testimonial  here,  consisting  of  a  haudiionie  service  of  plate,  was  also  rewsu-ded  by  an  appoint- 
nmiat  Sydenham.  In  recording  the  hiiJtory  of  the  Exhibition  these  are  circumstances  which  we  would  be 
tmtdj  }n«tifi*'d  in  fkasstng  over  without  notice  j  and  they  aflbrd  a  satisfactory  answer  to  the  carpinga  to 
MA  we  have  referrecL 

Wc  now  proc^ewi  to  place  some  statistics  connected  with  the  Exhibition  before  the  i-eader,  rommendng 
^n$h  an  account  of  the  sale  of  Season  Tickets.  The  receipts  in  this  Department  were  higldy  satisfactory; 
tb*  Dmnber  of  season  Ucitet- holders  being  as  large  as  could  reasonably  have  been  expected.  As  compared 
villi  t^  fclmiui  of  the  Exhibition  of  1851,  the  account  contained  in  the  following  page  pi'cseiits  some  curious 
fcilHffM  Tlie  prices  in  London  were  respectively  £3  ^.  and  £2  2s.  for  gentlemens  and  ladies'  tickets,  and 
l«V»  ^  ^-  and  £1  l#.;  hoys  under  fifteen  years  of  age  pajing  in  the  latter  case  the  same  as  ladies.  The 
tutftlaumbcr  of  season  tickets  sold  in  1851  was  25,605,  of  which  13,494  were  geuttemen^s,  and  12,111  ladies* 
tkki^;  while  here  the  total  number  was  1*2,96*2,  of  which  there  wei-e  only  4418  gentlemen*s  tickets.  In 
i^ndoci  it  will  be  fei*n,  that  among  the  holders  of  tlie^  tickets  the  gentlemen  had  a  considerable  majority  ; 
but  hetn  kJie  hidie«  had  nearly  two  to  one.  This  is  certainly  a  singular  circumstance.  Tlie  Table  will  also 
tkem  tlie  fttte  Ml  whic!i  the  sivle  progressed-  The  increased  sales  from  the  5tli  to  the  9th  of  July  were  owing 
10  lll0  ntmoutrd  royal  visits  which  was  !Jupposed  to  take  place  about  that  time  ;  imd  again  when  the  intention 
«f  ko*  Mijeaty  to  visit  the  Exliibition  was  officially  announced,  a  demand  arose  for  the  season  tickets,  from 
i  that  the  holders  of  these  only  would  be  admissible  on  certain  days. 
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Table  showinq  the  Sale  op  Season  Tickets  during  the  ExmsmoN. 
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0 

16  16 

0 

11         **'T    ' 

..     16,  .  » 

1 

8     8 

0 

»     10,  . 

Ifl 

0 

18  18 

0 

<i     17,  .  . 

10 

0 

21     0 

0 

„    11,  . 

24 

0 

ai   10 

0 

1,       *  *i    ' 

^     18.  .  . 

11 

0 

13  13 

0 

1.    iBi  ^ 

13 

a 

26     5 

0 

11     19,  .  . 

0 

10   10 

0 

,.     14,  . 

12 

0 

21     0 

0 

„     20,  .  . 

13 

0 

0 

12   12 

0 

,>     ISt  * 

19 

0 

26     5 

0 

»     22;  ,  . 

14 

2 

0 

IS  18 

0 

,    ,,     18,  * 

20 

0 

SI  10 

0 

11     *'*'j  ' 
«*     23,  .  . 

28 

8 

1 

47     5 

0 

,  «    n.  . 

17 

0 

S2   11 

0 

1*     *'*'t  •  ' 
„     24,  .  » 

28 

0 

36  15 

0 

n    la,  - 

17 

11 

0 

40  19 

0 

.,     2,5,  .  . 

88 

0 

54  12 

0 

,.   t%  . 

S 

0 

21     0 

0 

,1     *'"i 
»     26,  .  . 

63 

1 

92     8 

0 

u     21,  , 

11 

0 

IB  13 

0 

ji     « w|  • 
11     27t  •  * 

96 

1 

lai   5 

0 

„     22,  , 

l*i 

1 

22     I 

0 

11     29,  .  '. 

148 

2 

262   10 

0 

,1    2a,  . 

13 

1 

24     3 

0 

„     30,  .  . 

16 

1 

64     1 

0 

,t     24,  . 

15 

0 

17  17 

0 

11     31,  .  . 

0 

3     3 

0 

n      2ft,   . 
„     27,  . 

3 
2 

1 
1 

6     6 
3     S 

9 
0 

11     ^'^t  • 
Sept.  1,  ,  , 
1      11       2,  .  . 

0 
0 

1  1 

2  2 

0 
0 

u     28t  * 

7 

0 

9     9 

0 

1            11              ii»T     •     » 

s, . . 

0 

2     2 

0 

*.     2»t  ' 

4 

0 

8     8 

0 

If                 W,      '      ' 

5.  .  » 

0 

5     5 

0 

t,     SO,  . 

9 

0 

11   U 

0 

IT            "J    '    * 

7.  .  * 

0 

2     2 

0 

July    1,  . 

6 

0 

10  10 

0 

11         't   *   ' 

1,    10,  ^  . 

0 

2     t 

0 

n          2,    . 

8 

0 

10  10 

0 

11     *W|  ^ 
ii     12,  .  . 

10 

0 

10  10 

0 

M         4*    ^ 

6 

0 

6     6 

0 

0 

4     4 

0 

„    &.  ^ ' 

19 

1 

27     6 

0 

11      **'i  '  ' 
,.     17.  .  . 

0 

2     2 

0 

M         6t   ^    ' 

3& 

0 

38  17 

0 

11        •  r ,    .    « 

„     21.  .  . 

0 

1     1 

0 

,1       7,. 

49 

0 

56  14 

0 

„     22.  .  * 

0 

1     1 

9 

«       «,.. 

19 

0 

24     S 

0 

J,     16*1  .  * 
„     23,  .  . 

0 

2     2 

0 

,,  111  ^ 

14 

0 

1 

16  16 
14  14 

0 

0 

11     ^'^i  ■  ■ 
„     28,  .  . 
..     28,  -  . 

0 
0 

1     1 
I     1 

0 
0 

n        12»    ^ 

8 

0     1 

10  10 

0 

,1          I*"! 

..     29,  -  - 

0 

I     1 

0 

n      IS*   * 

4 

0 

4     4 

0     1 

ti     *"^%  '  - 
Oct    3,  -  , 

0 

1    i 

0 

,1     14,  * 

A 

0 

'           7     7 

0 

4.  .  . 

0 

1    1 

0 

n      1*.  *' 

7     ' 

0 

11   11 

0 

11       ^,  ■■  ' 
,1     10,  .  . 

0 

2     2 

0 

,    »     16, 

a 

0 

5     5 

0 

„     12.  *  . 

0 

3     2 

0 

n      ISf- 

fi 

0 

7     7 

0 

It     •  *»  "  ■ 

„   ai, . , 

0 

3   a 

0 

7728 

4259 

185 

17,947     6 

0 

TotALj 

8339 

4418 

196 

18,238  10 

0 

The  Return  commencing  on  the  next  page  shows  the  rate  of  admission,  the  number  of  persons  paying  at 
the  doors,  the  number  of  season  ticket-holders,  and  the  total  number  of  persons  of  all  classes  admitted  on 
each  day,  during  the  entire  period  the  Exhibition  remained  open. 
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Table  showinq  Receipts  and  Attendance  daily  during  the  ExmBmoN. 


Dat«. 


,,     13,  Friday,.  , 

„     U,  S*ttirfay, 


16^  MoidfUyf «  . 
17,  Ttte*d*y,  -  - 
le,  WedoewUyr 

20,  Friday,.  .  . 

21,  SAturtlaiy,   . 

33,  Motsdiiyf  *  . 
24,  Ttuaday,  ,  , 
2S»  Wedoeadjiyt 

26,  Thiifsday,  . 

27,  FridiVf  ,  . 

28,  Saturday,    - 


,^    30,  Holiday, .  « 

„    31,  Tuoday,  ■  ^ 

Jiane    1,  "Wecliit^day, 

„       2f  ThoTidaj',  . 

„       a,  FfM*y, .  .  . 

„       4,  Saturday,    . 


6,  Hondjiy,  <  » 

7,  Tue#d*y,  .  . 

8,  Wednesday, 
^,  Thur.^day,  . 

10,  FricUy,.  «  - 

11,  BaCurcU},   < 

13,  Monday,  .  . 

14,  TuH«ioy,  »  - 

16,  Tliuraday,"  . 

17,  Friday,,  .  . 
Id,  Satuniay,    . 


20,  Monday, .  . 
*ii,  TumlAV,  .  - 

22,  TfV«ln*4ky, 

23,  Thur^ky,"  * 

21,  Friday./.  . 
25^  Saturdiiy,    ■ 


.,     27,  Monday,  ,  , 

„     ^%  IV'tnirviwlAy, 

„     :^0,  Thursday,"  . 

Jtdy     1,  Friday, .  ,  ■ 

„       2,  Sa-tunlaVi    . 


4,  llonday, ,  , 

5,  Tue?*ddy^ ,  , 
ti,  \Vedn<?,*tUy, 

7,  ThurtMlay,  » 

8,  Friday,  '  .  , 
%  Saturday,    . 

11,  Monday,  »  » 

1^,  Tufiittlay,  .  . 

13,  M'edJie^y, 


GstTttO  JaFKOfvt, 


Eirra^irei 
Fci, 


a.    d. 


&     0 
6     0 


2  6 

2  6 

2  6 

2  6 

2  6 

S  6 

t  6 

2  € 

2  6 

2  0 

2  6 

2  6 


1  0 

1  0 

1  0 

1  0 


1     0 


1     0 

1  0 

2  6 


1     0 

1     0 
1     0 


4T  TBS  Dooat;. 


72  10    0 
57  15     0 


BS  0 
79  15 
70  10 

ei    0 

83    g 


73  15     0 


n  15 

105  7 

116  7 

106  5 
119     S 

107  10 

111  16 
146  10 
156  17 

117  17 
Ifl  10 
141  12 

156  U 

19S  S 

lOS  ]& 

IBB  12 

IBa  15 

119  0 


244  11  0 

201  0  0 

121  2  0 

252  17  0 

2.>5  2  0 

lee  17  6 


2r*l  11 

250  1 
13^  17 
27,1  7 
2m  17 

no  n 

240     2 

229  6 
]53  18 
2f)7  10 
214  19 
124  15 

279  IB 
231  3 
VM  2 
2itb     4 

230  14 
tJ7     7 

2B1  2 
248  19 

251  0 


8705     a     6 


Ki7iua»  or  FauaHs  wno  tijitvh  itra  BcrtLsraa. 


Pmjin#at 


2^0 

2ai 

2S2 

S19 
282 
244 
332 
205 

734 
843 
e31 
850 
953 


918 

1172 

1255 

943 

972 

1133 

31S6 
3868 

870 
3B72 
3675 

952 

4R91 
40ifi 

6057 
5102 
1495 

5031 
5001 

nil 

5. 107 

4107 

^Bo 

49f*2 
4nfifJ 
3078 
4150 
4209 
098 

5:iD8 

^fi2:i 

3922 

5104 

46H 

770 

5fi'32 
4079 
6020 


135,768 


WltliSeaion 
Tlckfita 


10138 
2833 
3209 

4882 
5385 
4066 
34^4 
4449 
4553 

4262 
3329 
3324 
3355 
3829 
3602 

3953 

3638 
4214 
2956 
3150 
4529 

2640 
2915 
2348 
2052 
3126 
4754 

3720 
2610 
3J*34 
2772 
3H40 
3690 

1^34 
2982 
37H4 
1815 
2-148 
3227 

2190 
264n 
3030 
1770 
2267 
3441 

2272 
2f*f>3 
24ltU 
3,^>a7 
21*H* 
2712 

2*>02 
2011 
2540 


ToCaJfor 

Dayi 

udoAve  of 

£xhlbiten. 


179,748 


10138 
B123 
3440 

5114 

5704 
4343 
3728 
4781 
4848 

4996 
4172 
4755 
4206 
4782 
4462 

4871 

4810 
5469 
3809 
4122 
5662 

5776 
6783 
3218 
5024 
6801 
5706 

8611 
0636 
4903 
7829 
8142 
5185 

fi*i*>5 
798,-* 
48L5 
7322 
C645 
4U2 

7172 
7211 

r»92U 

4139 

7870 
72  m 
6391 
8r>il 
7fi'i3 
3491 

8224 
6  9  IK"* 
7o«C 


Total  ftar 

Day, 
Indualng 
ExMUteTL 


12000 


"Si 

II 
III 

III 
111 

I? 


91^72 
7192 
5406 
8742 
9432 
6873 

7817 
7227 
6943 
7892 
7543 
5403 

7809 
7932 
7214 
7156 
7547 
5693 

8743 

n\n 

7442 
9437 
H006 
4:S29 

0743 
8.'5,'"i6 
8207 


315,516     I4»1J79 
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THE  IRISH  INDUSTRIAL  EXHIBITION. 


D^TL 


Jvly  14,  ThiirHlay,  , 

,,     16,  SatuPdfty,    . 


Wj  MnncUyf  .  . 

19,  TufiHky,.  . 

20,  Wednndmy, 
Si,  Tliuiwlay/  . 

S2,  Friday,    .  - 
23,  Sattu^y,    , 


„  25,  Monday, .  . 

„  26,  Tweaday, .  . 

,1  S7j  Wednwdayi 

„  S^  Tbaredav,  . 

„  2%  Friday,.'  .  . 

„  SO,  Satufliay,    , 

Aug.   1,  MoDday,  .  . 

„  %  Tiieisdiiy,  .  . 

„  B,  WwUiyiMiay, 

„  4,  Thunrijiy,  , 

„  6,  FHdmy,.  .  . 

,1  6,  Saturdfty,  . 


S^  Muoday, .  . 

9,  Titeaday,  .  . 

lOi,  Wtidniitiday, 

11,  Thufsday,  . 

12,  Friday,.  .  . 

13,  Satuj^y,   . 


15,  Monilay, «  . 

16,  TuMday,  .  . 

17,  Wwlneadfly, 

18,  Thtuvlay,  « 

19,  Friday,.  .  . 

20,  S«tiiiitay,   . 


2f ,  MoDday,  .  . 
a  a,  TiMsdjiiy, .  . 

24,  Wedseiflay, 

25,  Tbdfsday,  , 

26,  Friday,.  .  , 
17,  g«tm^y,    . 


„  29,  Monday,  .  ^ 
„  B%  Tueaday, .  , 
„  Bl|  Wedneiiday, 
S«pL  1,  ITiursday,  . 
„  2^  Friday,/.  . 
„      3»  Saturday,    . 


&,  Monday^ .  , 

6,  Tneaday, .  . 

7,  WwJnftKlay, 

a,  lUuraday,  , 

9,  Friday,,  .  . 

10,  Satiiflky,    . 


If,  Monday,  .  ♦ 

la,  Ttiescby, ,  , 

14,  Wedticwiay, 

tOy  Thuirwlay,  , 

16,  Friday.;  .  . 

17,  SatiuYlay,   . 


Cmried /briPfirdi 


EKTAJkirct  AitotJiiT  am«Riif  BJJ 


1  0 

1  0 

2  6 


1  a 

2  6 


2  It 


1  0 


1 
I 
I 
1 

2 

1 
1 
1 
1 
1 
2 

1  0 

2  a 

I  0 

1  a 


Bim    2  6 

282  li  0 

252  3  0 

128  10  0 


a04  7 

254  U 

249  1 

2G5  14 

227  8 

97  6 

301  15 

192  9 

222  la 

256  4 

241  17 

80  17 

267  10 

24S  2 

£45  6 

247  1 

264  1 

lis  0 

37a  € 

2«1  IS 

259  17 

234  10 
2*10  12 

121  17 

742  la 

270  8 

229  19 

232  4 

211  4 

121  7 

S2i  6 

222  9 

21^0  5 

300  IS 

349  10 


0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
6 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


452  0 
lOd  10 


351  4 

357  10 
80  0 

304  in 
206  13 
231  13 
213  2 
£17  18 
130  6 

248  4 
223  16 
212  12 
197  19 
186  6 
161  U 


182  17     6 


£06  19     0 


Nowavs  or  PxM^oiii  wiro  tuited  raa  BiFiLHHfa. 


Piri^ir  at 
liwn. 


Wltlt 


22,501     e     6 


135,763 

5043 

1028 

6087 
501K1 
4981 
5274 
4548 
778 

60S5 
3^49 
4453 
6124 
4&37 
719 

5350 

4862 
4906 
4941 
5U81 
920 

7526 


6197 

4696 

5212 

975 

14858 
5408 
4599 
4644 
4224 
971 

6566 
4449 

5605 
6019 
6990 
146S 

9O40 
844 

4019 
7024 
7150 
1600 

6098 

4iaa 

4433 
4262 
4358 
2606 

4964 
4476 
4252 
3959 

3726 
8234 

400,145 


179p748 
2705 
2393 
1548 

2086 
4589 
2369 
3099 
2168 
2356 

2065 
1083 


2173 
1922 
1788 

2028 
2111 
2144 
2016 
1848 
2424 

2076 
1884 
1B31 
1643 
1308 
2238 

2041 
733 
fl97 
1641 
1686 
2132 

1610 
1703 
1851 
1633 
2029 
2454 

4864 
2867 
1719 

2223 
4003 
1866 

2328 
2221 
1987 
1430 
1956 
1973 

1642 
1570 
1384 

1685 
1603 
2293 

297,826 


Total  for 
exdmlve  of 


inrlvfUpgr 


315,516 
7957 
7436 
2576 

8173 
96B0 
7360 
8373 
6716 
3134 

8120 
4932 
5813 
7297 
6759 
2607 

7378 
ti973 
7050 
6957 
6929 
3344 

9602 
7522 
7028 
6539 
7020 
3258 

16899 
6141 
5496 
6285 
5910 
3103 

8176 
6157 
7456 
7682 
9019 
8917 

13904 
3711 
5738 
9247 

11153 
3466 

8426 
6354 
6420 
5692 
6813 
4579 

6606 
6046 

5646 
5644 
5329 

$527 

697,971 


431J79 
9116 
8617 
3302 

9017 
10079 
8763 
9439 
7897 
3642 

9134 

6016 
6714 
8014 
7942 
3322 

8135 
8043 
8094 
7463 
7717 
4104 

10416 
8207 
7879 
7383 
7932 
3703 

18103 
6853 
6914 
8116 
6512 
3812 

9416 
7091 
8487 
8704 
10004 
4763 

15416 
3207 
6219 
10314 
12016 
4008 

941B 
7103 
7814 
5816 
7602 
5219 

7173 
6917 
6741 
6214 
5847 
6841 

863,529 
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Datb. 


Brgmght  forward,  . 

Sept.  19,  MoDdAy,  .  . 

^  20,  Tuesday^  • 

„  21,  Wednfesday, 

„  22,  Thiir>iday^  , 

,,  23,  Fri*kv,.  .  * 

„  24,  Saturday,    . 

„  20,  Monday,.  * 

M  27«  Tattday, .  . 

„  28,  W«ln«al*y, 

„  211,  Thursday,    . 

„  30,  Friday,  .*  .  . 

Dot  1|  Satuttlay,    . 

„  8,  Monday t ,  , 

„  4,  Tuesday,  .  . 

„  5,  Wednesday, 

„  €t  Thur^^lay,  . 

„  7,  Friday^.  .  » 

I,  8,  Saturday,   . 

„  10,  Monday,  .  . 

„  11,  TueMlay,  -  . 

^  12,  Wednesday, 

„  18,  Thursday,  , 

„  14,  Friday,  .  .  . 

„  Id,  Sattmlay,    . 

„  17,  Monday,  .  , 

„  IS,  Tuesday,  -  , 

„  J  9,  Wednesday, 

„  20,  Thufsdwy/. 

„  21,  Friday..  .  . 

^  22,  Saturday,   . 

„  24,  Mtrriday,  .  . 

„  26,  TucsiUy,  *  . 

^,  26,  Wednesday, 

„  27,  Tbandny,  , 

„  2a,  Friday,.  .  . 

„  29,  Saturday,    . 

tt  81(  Monday, .  . 

TOTAT-,   . 


EVTKAXC 

Tee. 


2     6 


Amoowt  beckited 

AT  TUI  1100B4. 


£  a,  d. 

22,601  6  6 

217  19  0 

162  2  0 

205  8  0 
178  ib  0 
loO  13  0 

127  17  0 

190  12  0 

U4  6  0 

167  0  0 

126  1  0 

109  13  0 

53  8  0 

169  13  0 

130  8  0 

134  7  0 
105  17  0 
IIH  14  0 
109  le  0 

135  1  0 
105  8  0 
132  0  0 
126  14  6 
113  13  0 
115  16  0 

206  17  6 
156  9  0 

91  11  6 

139  16  0 

102  13  0 

148  2  6 

248  12  0 

128  1  0 
258  2  0 
325  14  6 
354  0  6 
422  16  6 

550  2  6 


28.981     6     6 


Koacaim  o9  FKMautta  wito  tiaitkd  tub  BcriLMira. 


Payliigftt 
Doora. 


400,145 

4359 
3212 

4108 
3675 
8013 
2667 

3812 
2886 
8140 
2521 
21B3 
1868 

3393 
2608 
2687 
2117 
2094 
2196 

6402 
4216 
5280 
5069 
4546 
4632 

8275 
6258 
3663 
5592 
4106 
5925 

9944 
5122 
10324 
13029 
14IG1 
16913 

4401 


With  Scfljon 
llckota. 


297,826 
1382 
1351 
1994 
942 
1282 
2131 

1246 
1236 
1621 
730 
1447 
1742 

1450 
1053 
1163 
1094 
807 
2859 

1240 
1233 
1836 
1485 
2167 
2646 

1354 
2732 
706 
1980 
1366 
3441 

1818 
1355 

2780 

997 

2732 

5053 

6657 


589,372   866,923 


Total  for 
exclui^vc  of 


697,971 
6741 
46f)3 
6102 
4617 
4295 
4688 

5058 
4122 

4761 
8251 
3640 
3610 

4843 
3661 
3860 
3211 
2901 
5066 

6042 
6449 
7116 
$bM 
6713 
7278 

9629 
8990 
4368 
7672 
5462 
9366 

11762 
6477 
13104 
14026 
16893 
21^66 

11068 


Total  for 

IncSuulD]; 
Exbiyten. 


863,529 
6414 
6204 
6816 
6403 
4714 
4957 

6495 
4904 
6116 
8704 
4267 
4317 

5691 
4219 
4694 
3514 
8619 
6918 

7690 
6119 
7714 
7162 
7793 
8276 

10214 
9816 
6104 
8482 
6074 

10416 

12508 
6917 
14U7 
15104 
17863 
23116 

12600 


966,295      1,149,869 


WV  iMite  now  ibc  two  great  items  of  receipts — the  proceeds  of  the  sale  of  season  ticket*  and  of  tlie  pny- 
ou  m  the  doors  lor  ndmiFfioii*  By  arrangrnietita  made  with  tiio  railway  companiea  excursJoti  tickets 
I  adouiiOilc,  mid  n  few  of  tbe  English  vif?ilor^  av.iilL^d  themselves  tlieix*of.  Towards  the  dose,  the  Iri^li 
•y  eOEDpatiies  conveyed  passengers  to  and  from  Dublin  nt  very  low  rates,  the  railway  ticket  also  indud* 
tog  admiiiioii  to  llie  Exhibition ;  but  this  movement  was  unfortunately  delayed  until  too  late  a  period  of  the 
■[gMn  to  reali2ie  the  expectations  which  might  very  reasonably  have  1>ocn  formed  regarding  it.  The  entire 
trntntnt  rocciTi^  by  the  Committee^  as  the  result  of  these  arrangemcuts^  was  the  comparatively  trifling  sum  of 
All  4  6#.  7d.  The  persons  admitted  in  this  way  have  been  included  in  the  Tabular  Statement  with  tbo^' 
'  the  bead  of  Exhibiters.  A  ftirtber  source  of  income  arose  from  the  sak'  of  admission  ticketa 
|Bl^  for  the  convenience  of  employers  who  might  desire  to  t^nd  their  work-jieople  ;  and  from  an  early 
piood  of  tlue  Exhibition  these  were  available^  admitting  without  refcnrence  to  date,  but  obtainable  only  on 
tta  dbilliflg*^  worth  of  tickets  being  purchased  at  a  time.  The  amount  received  from  this  source  was 
£I$7  ISi.  6d     The  entire  «um,  therefore,  received  fur  admission  to  the  Exhibition  was  X49,401  19«.  7c/. 
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Owing  to  the  oontinaoiis  arrivals  of  goods  for  some  time  after  the  Exhibition  opened,  the  Official  Cata- 
logue was  not  ready  for  delivery  to  the  public  until  the  31st  of  May.  The  sales  for  three  weeks  were  thereby 
lost,  still  the  entire  number  sold  was  fully  what  could  fairly  have  been  reckoned  on,  taking  as  a  guide  the 
Exhibition  of  1851.  On  that  occasion  the  entire  number  of  visitors  was  6,039,195,  and  the  number  of  copies 
of  the  shilling  edition  of  the  Catalogue  sold,  285,854 ;  here  the  visitors  amounted  to  1,149,369,  and  the  Shil- 
ling Catalogues  sold  to  50,123. 

The  following  Account  shows  the  disbursements  and  receipts  connected  with  the  Exhibition : — 


STATEMENT  OF  DISBURSEMENTS  AND  RECEIPTS. 


Dr.  Outlay. 

Salaries  and  wages, £8442  12  9 

Travelling  expenses,  transport  of  goods, 

and  foreign  expenses, 4982  11  4 

Printing  and  advertising, 4357     5  10 

Office  expenses, 1740     2  6 

Furnishing  Exhibition  Building  and  offices,  8314  16  6 

Wages  of  Police  in  care  of  BuUdmg,  &c.    .  2889  14  7 

Corporation  for  flagway  in  Merrion-square,  200     0  0 

Ditto,  for  pipe-water, 826  11  11 

Gas 803     8  0 

Music, 1610     0  6 

Payment  to  ikmilies  of  sufierers  by  the  acci- 
dent in  the  Building, 275  10  10 

£28,842     9  8 


Cost  of  Building,' 69,871     2     1 


£88,213  11     9 


Rkceifts.  Cr. 

Season  tickets, £18,238  10 

Receipts  at  door,      28,981  6 

Railway,  excursion,  and  day  tickets, t    .    .      2,182  8 

Proceeds  of  Catalogues, 2,928  0 

Rent  of  refreshment  rooms, 650  0 

Received  for  keeping  sticks  and  parasols,  .         265  2 

Received  for  use  of  returing  rooms,     ...           52  18 

Profit  on  sale  of  ticket  cases, 23  1 

Ditto,  returned  by  Mr.  Woodhouse  on  sale 
of  medals  in  the  Exhibition, 


Value  of  Building,  .  . 
„  Machinery,  . 
„  Water-closets, 
„       Sundries,    .    . 


£12,000  0  0 

2,500  0  0 

700  0  0 

800  0  0 


Balance, 


11  12     0 
£58,282  13     6 


-  16,000     0     0 
.    18,980  18     3 

£88,218  11     9 


JprU  7,  1854. 


I  certify  that  the  above  statement  of  Disbmrsements  and  Receipts  is  correct 

HENRY  BROWN, 
Auditor  of  Accounts  to  the  Committee, 
3,  Ashbrook  Terrace, 


From  the  foregoing  Statement  it  will  be  seen,  that  the  deficiency  in  the  receipts,  as  compared  with  the 
expenditure,  is  £18,980  ISs.  Sd.  We  may  observe,  that  the  sum  which  appears  in  the  account  as  the  value 
of  the  Building  is  that  at  which  it  was  estimated  by  Mr.  Lanyon,  Mr.  6.  W.  Hemans,  and  Mr.  6.  M.  MiUer, 
these  gentlemen  having  consented  to  value  it  at  the  request  of  the  Executive  Committee.  The  other  items 
of  assets  are  those  actually  realized  by  the  sale  of  the  several  articles.— J.  S. 


*  Of  this  sum,  there  was  paid  in  wages,  £l  7,2 12  16«.  6d. 
distributed  as  follows:— carpenters,  £8788  I2s.  7<L;  la- 
bourers, £4120  15tf.  5(L ;  smiths.  £344  3f.  2d. ;  masons, 
£613  If.  ;  sawyers,  £1729  lOt.  ItL  ;  sundry  labour, 
£421  Ot.  lOd.; enginemen,  £54  U.  10<£;  sUff,  £1191  lit.  7d. 
For  timber  there  was  paid,  £20,074  7f.  2d. ;  and  for  iron 
and  iron- work,  £4374  Of.  5d  including  the  following  items : 
— iron,  £329  8f.  Id, ;  ironmongery,  £523  9f. ;  iron-work, 
£2150  17f.  8dL ;  nails,  £949  13«.  2(L;  screws,  £420  12«. 
The  charge  for  plumbing  was  £488  19«.  4d  ;  for  felt  for  roof, 
£1335  14«.  5(L ;  for  glass  and  glazing,  £1836  4f.  Id ; 
for  cast-iron  pillara,  £1705  18«.  6d. ;  for  paint  and  painting, 
£8573  If.  lO^d;  for  sundiy  materials,  £1778  5f.  9d; 


for  stationary  engine  and  gearing,  £2944  2f.  8dL;  fur  water- 
closets,  £716  13f.  8d  This  amount  also  includes,  contin- 
gencies, £2080  13f.  2|<2.;  architect's  fee,  £1200;  premiums 
for  designs  for  building,  £100;  insurance  of  boildiiig, 
pictures,  &c.,  £450  4j. 

t  The  sum  paid  to  the  Finance  Committee  of  the  Exhibi- 
tion by  the  several  Irish  railway  companies  for  the  issue  of 
admission  tickets  was  thus  distributed: — Dublin  and  Kings- 
town, £541  13f.;  GreatSouthem  andWestem,  £517  4f.  6dL; 
Dublin  and  Drogheda,  £167  17f.  6dL ;  Dublin  and  BeUant 
Junction,  £42  3f.  6d. ;  and  the  Midland  Great  Western, 
£65  19f.;  making,  in  all,  £1334  17f.  6d.  derived  from  this 
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fpHE  erection  of  BuUdnigs  of  huge  diraenflions  for  temporary  purposes  may  be  said  to  have  mtrodaced  a  new 
-^  order  of  arcliitcctim?,  irhose  development  is  prcguaiit  vritli  results  wUicli  it  ia  now  difficult  to  estimate. 
The  Exiibitiorv  Budding  In  Ilyde-Park  impressed  the  ppectator  who  Atiw  it  for  the  first  time  with  a  feeling  of 
jutoninhmiKnt— the  extent  of  the  stmctun?  being  so  much  ^*ati'r  than  ivlmt  could  have  been  previously  rejdized 
lotbe  loizid;  and,  as  a  first  eflbrt.  it  was  imdoubtedly  entitled  to  much  eoiumejidatiou.  Hie  combination  of 
gbfli  a&d  iroiL,  of  which  that  Builiiing  mainly  consisted,  wsd  tlien  supposed  to  be  the  be^t  that  could  be 
lidopfefsdf  taking  all  tbe  essential  requisites  into  account — economy  and  facility  of  eooi^truction,  combined  with 
cite  imallest  Mcnfioe  tn  the  value  of  the  materials  afW  being  removed.  But  experience  showed  that  not- 
withstanding the  adaptation  of  these  substances,  so  far  as  fulfilling  some  of  the  required  conditions,  the  use 
of  them  was  attendcfl  by  great  and  serious  drawbaclw,  which,  perhaps,  ex]:>enence  alone  could  have  developed 
It  ta^  however,  beyond  question  that  the  Crystal  Palace  showed  that  the  materials  of  which  it  was  composed 
coitkl  be  eflectively  used  to  a  much  greater  CJttent  than  they  hitherto  had  been ;  and  this  has  already  been 
pndioally  Olustraled  by  what  may  truly  be  called  the  Foople's  Palace  at  Sydenham,  a  structure  which  will 
I  as  a  memorial  of  the  entjerprise  and  inventive  powers  of  the  age  in  which  it  was  ei'ected.     But  it 

I  for  the  architect  of  the  Dublin  Exliibidon  Building  to  show  the  adaptation  of  another  material 

wood — wkidi.  for  any  temporary  purptjsc,  is  assuredly  the  best  that  cxudd  be  employed combining  the 

I  conditions  to  an  extent  {wssesst^d  by  no  other.  It  can  be  used  with  faciliiy ;  it  is  inexpenavc ;  and 
it  is  of  greater  comparative  value  than  any  other  snbsrtanee.  It  further  admits  of  any  required 
4fgree  of  ardiitcctimil  eHect  being  obtained,  a  deitidemtum  which  the  use  of  glass  c^n  go  a  short  way  in 
•Bearing.  H  therefore,  a  triumph  was  achieved  by  Sir  Jostq>b  Paxton  in  the  Exhibition  Building  of  1851, 
by  uidieatiiig  the  extensive  use  to  which  a  liitherto  little  employed  material  could  lie  tumed^ — a  not  less 
\  trinmph  has  been  gained  by  Sir  John  Benson  in  the  same  diKH-tion.  Taking  a  new  path,  and 
e,  also,  of  a  hitherto  little  used  material,  our  Insh  architect  has  produced  a  building  altogether 
ft;  fulfilling  in  an  extraordinary-  degree  every  desired  condition  ;  possessing  a  symmetry  which  eould 
'  Itave  been  calculated  on  with  such  hirge  dimensions ;  combining  architectural  expression  and  ele- 
i ;  and  indicating  the  path  to  be  pursued  on  all  future  occasions  in  designing  structures  of  a  similar 


TW  ori^nal  design  fumisbed  by  Sir  John  Benson  consisted  of  the  seven  portions  extending  from  the 
adjoining  the  Fine  Arts  Hall,  to  that  which  runs  along  the  Court  for  ilachineiy  in  Motion ;  all  the 
Slka^  portaoiis  of  it  being  subsequent  additions.  It  will  be  seen  on  reference  to  the  ground-plan  that  it 
fwmbwi  oonoderable  ingenuity  to  procure  the  area  required  in  so  limited  a  site.  A  more  imposing  general 
t  would  haire  been  producetl  externally  had  it  been  possible  to  have  presented  the  whole  building  in  one 
I  perspective  ;  but  this  is  the  only  subject  of  regret,  and  may  well  be  disregarded,  when  the  other  great 
il|JKli  of  tlie  Exhibition  were  so  fully  attained. 

CoDUBencing  with  the  Great  llall,  it  may  be  reganlcd  as  the  finest  apartment  ever  erected.  Its  dimensions 

liJtS  tel  long,  100  feet  broad,  and  lOo  feet  high.*     The  roof  ia  formed  of  semicircukr  main  ribs  25  feet 

^ttt,  Rstsng  on  tniisei  (a  portion  of  which  forms  the  roof  of  the  adjoining  gallery),  and  connected  by  a 


of  the  Xianicpt  of  tlie  CiTStal  Palaoe 


Length,  406ft.;  hrasdth,  72ft;  hd^t,  107ft. 
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trussed  wall-plate,  as  we  may  term  it,  which  also  forms  the  support  of  the  intermediate  ribs.  The  portion  of 
the  first-mentioned  truss  immediately  under  the  arched  rib  is  supported  by  two  cast-iron  columns,  five  tet 
apart  from  centre  to  centre,  which  again  fit,  with  turned  bearings,  into  cast-iron  bases  secured  to  nibble 
blocks.  By  this  arrangement  it  will  be  perceived  that  the  roof  of  the  gallery  adjoining  is  constructed  so  as 
to  act  as  a  buttress,  and  transmit  any  tendency  to  an  alteration  of  the  figure  of  the  main  roof  to  the  other 
portions  of  the  building,  and  by  their  combined  mass  effectually  to  resist  it. 

The  main  ribs  of  this  and  the  other  arched  roofs  are  strikingly  novel  in  their  construction.  Some  approxi- 
mation had  before  been  made  to  the  use  of  circular  arcs  of  timber  in  roof- construction,  but  only  with 
success  as  long  as  they  were  merely  auxiliary  to  ordinary  trussing,  as  in  the  roof  of  the  old  Halle  aux  Ble  at 
Paris,  and  that  of  a  riding-school  at  Moscow;  but  we  believe  that  on  no  former  occasion  had  a  roof  been  con- 
structed whose  strength  consisted  wholly  of  the  inflexibility  of  timber  arches  in  the  direction  of  the  radius, 
produced  by  the  peculiar  laminated  structure  adopted  in  this  instance ;  the  lamination  being  in  planes 
parallel  to  the  base  (supposing  each  semicircle  to  be  a  portion  of  a  cylinder),  and  not  in  concentric  rings. 
This  latter  mode  of  construction  is  exceedingly  liable  to  change  of  figure  even  under  comparatively  smaQ 
amounts  of  pressure,  and  would,  if  adopted  by  Sir  John  Benson,  have  necessitated  the  use  of  numberless  tie- 
bars,  and  other  expedients  to  counteract  that  tendency;  which  would  at  once  have  seriously  injured  the 
harmony  of  general  outline,  and  would  have  rendered  the  construction  tedious,  and  barely  possible,  without 
very  expensive  scaffolding. 


Portion  of  one  of  the  Semicircular  Ri"bs  of  Roof. 


Above  is  an  engraving  of  a  portion  of  one  of  the  ribs  of  the  Great  Hall,  with  sections  represented  by 
shading,  to  show  the  construction.  It  will  be  perceived  that  it  consists  of  two  concentric  laminated  ribs^ 
bound  together,  and  (what  is  equally  essential)  kept  asunder  by  timber  struts, 
assuming  to  some  extent  the  lattice  form — the  lattice  bars  being  also  designed 
for  effect,  as  well  as  being  serviceable  in  the  construction.  The  upper  or  outer 
rib  consists  of  10  laminse,  varying  firom  1  j^  inches  to  2  inches  in  thickness,  and 
from  4  inches  to  18  inches  in  depth — ^the  rule  being  observed  of  presenting  the 
least  quantity  of  matt*rial  to  resist  compression,  the  greatest  to  resist  extension. 
The  breadth  of  the  rib  at  top  is  18  inches,  and  at  bottom  it  is  only  3  inches.  The 
lower  rib  is  formed  of  1^  inch  and  2  inch  lamins, — six  in  number, — and  is  12 
inches  deep  and  10  inches  wide.  The  principal  connecting  struts,  which  occur  at 
25  feet  apart  (from  centre  to  centre)  are  also  laminated ;  each  separated  piece 
being  connected  by  a  splayed  dove-tailed  joint  to  the  top  and  bottom  ribs ;  and, 
to  increase  the  stiffness  of  the  connexion,  a  blade  of  boiler-plate  iron,  ^  inch 
thick,  is  interposed  in  the  centre.  These  peculiarities  of  construction  will  be  more 
dearly  seen  by  the  accompanying  illustration,  which  shows  a  section  of  the  great 
rib  taken  through  the  principal  strut,  A  B, 

The  process  of  preparing  and  putting  together  these  monster  ribs  was  exceed- 
ingly simple.  Sufiiciently  large  floors  having  been  prepared,  the  outline  of  the  full 
size  was  struck  out  on  them.  From  it  the  necessary  number  of  templets  or  gauges 
were  prepared,  and  then  the  process  was  simply  this : — The  workmen  brought 
the  planks  of  the  thicknesses  required  fix>m  the  saw-pits ;  one  set  of  carpenters  marked  on  them  the  outlines 
oftbe  templets ;  a  second  set  sawed  them  out  to  the  shape ;  a  third  set  stitched  the  edges  together  (with  nails, 


:!1M! 


Section  of  one  of  the 
Great  Ribs  oftbe  Roof 
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I  requiaitc  widths  and  plant'd  them  on  thti  (*dge*«  an  J  exposed  parts  ns  required;  u 

traent  on  the  prepartnl  floor,  and  ruiigldy  s<H'unjd  them  in  their  place  with  nails ; 

wlulc  a  fifth  8et  bored  the  auger^holes,  and  sc^rewed  them  fimilj  home.     From  each  set  of  workmen  being 

I  in  onlj  one  simple  operation,  the  whole  business  was  carried  on  with  great  accuracy  and  despatch. 

i  finjil  operation  with  the  rib  was  fixing  on  the  cast-iron  sockets  to  ivceivo  the  purlins.     These  Rockets 

[  cm  the  upper  flange  at  8  feet  3  inches  apart  from  centre  to  centre.     The  rib  was  then  read^ 

iftr  bobtiiig  and  fixing  in  its  place ;  haring  occupied  about  20  carpenters,  sawyers,  and  labourers  about 

fianrdays;  coptaining  about  7  tons  oftimberf  1  cwt.  of  plate- iron,  mid  ab<:iut  1500  screws;  and  weighJiig^ 

witli  the  pttrltn  aockcta,  naik,  &c^  nearly  9  tons. 

Hie  purhns^  resting  on  the  cast-iron  sockets,  are  formed  of  a  phmk  12  inches  deep,  and  4  inches 
thick,  with  an  additional  pieoe^  4  inches  square,  applied  on  eacli  side  at  the  upper  edge,  making  it 
ahaped.  The  ends  were  formed  exactly  to  fit  the  iron  sockets,  and  bon^d  for  the  screw-bolts  on  the 
^pDOlid^  leaving  literal!}'  nothing  to  do  to  them,  or  with  them,  hut  to  hoist  them  up,  drop  them  into 
thdrplaeeai  asid  secnre  them  by  inserting  an  iron  bolt,  and  screwing  on  its  nuL  Each  purlin  weighs  about 
S^  ewt,^  is  25  feet  long^  and  is  intersected  by  minor  ribs,  which  are  laminat(*d  in  eight  thieknesst^s,  corres- 
ponding with  those  of  the  main  ribss.  Having  very  Uttle  weight  to  liear,  they  are  built  hollow,  but  they  are 
itfll  important  fbraf&rding  nailing-room  for  the  sheeting,  and  also  for  forming  panels  on  the  inner  surface* 

Tlie  constniction  of  many  of  the  circular  portions  of  the  Building  involved  some  very  nice  problems  of 

carpentry,  the  comect  execution  of  which  was  of  the  ver>'  last  importance,  as  the  jierbpeetive  eflect  of  the 

rtt!Tml  BaDi  depended  on  attention  to  these  details.     The  shghtest  mistake  or  misfit  would  have  remained  a 

\  ^y&oHL     Among  the  most  prominent  portions  were  the  purlins  of  the  circular  ends  of  the  various 

i;  for  cacfa  texiea  or  tier  of  wliich  a  distinct  and  separate  mould,  representing  a  portion  of  the  interior  of 

» cspoular  end  of  the  roof,  was  required,  and  which,  if  inaccurate  in  the  atnallest  degree^  would  have  pro- 

I  a  painfidly  distortcMl  effect.     To  the  credit  of  the  hands  employed,  these  were  all  uinde  and  set  in  their 

,  fitting  with  the  most  perfect  accuracy,  without  any  opportunity  of  previously  trying  them. 

Excupiibe  diifereuoe  of  dimeuKions,  the  various  portions  of  the  roofs  of  the  nduur  Ilalb  are  precisely 

■  to  thow  of  the  Centre  Hall,  and  tlie  m»jde  of  erecting  and  fitting  the  diOerent  part^  in  their  places  did 

i  difler  Ikun  that  which  has  been  already  descrilied. 

The  tDt  !i  tv-ed  to  raise  the  first  of  the  great  ribs,  which  was  the  first  whole  rib  at  the  western  end 

ftlie  Gfe^       L  :w  as  follows  : — It  was  first  earrieil  to  and  deposited  in  the  immediate  nei«;hbcjurhocKl  of 

its  poniiaiient  position,  the  chord-line  being  somewhat  diagonal  to  the  building  to  allow  room  for  lifting  the 

rardi,  vldfeh  was  a  little  wider  than  the  space  between  the  Gidlerie-s.     llie  operation  of  raising  it  to  its  place 

I  of  twohnmches!  1st,  getting  the  arch  on  its  legs;  and,  2nd,  elevHting  it  to  its  position  on  tlie 

Each  of  tlirse  had  to  be  executed  by  the  aid  of  special  machinei-j*,  and  wan  sefjarate  and  ilistinet 

I  Itm^  f«i|inmtg  its  own  precautions,  and  presenting  its  own  risks  and  diliieulties*    For  the  first  operation, 

L  0(f  msing  the  arch  fix>m  the  horizontal  to  the  vertical  position,  nudtiijg  it  stand  on  its  legs, — there  was 

ft  |«ir  of  ^*  sheer-legs'"  in  the  centre  of  tlji>  chord  of  the  arch,  from  the  top  of  wlilch  a  rojie  was 

[  to  the  centre  of  the  arf*h,  which,  being  hauled,  and  the  feet  simultaneously  kept  in  their  position, 

%kt\  rib  was  gradually  raised  until  it  became  upright    But  this  process,  so  rapicUy  described,  occupic*d  nearly 

:  ior  its  oonsnmmatioQ,     With   all  the  forethought   that  had  been  exjjended  on  the  subject,  one 

►  and,  as  fiir  as  this  stage  of  the  operation  was  concerne<t,  a  very  iuiportant  one,  seems  only  to  have 

paftiallj  attended  to.  A  peculiarity  of  all  properly  construcUMl  beams  is,  that  while  each  posseasei 

INIIiit  required  strength  in  the  direction  of  the  stnun,-*  Ukely  to  occur  to  it  in  its  ordinary'  functions, 

in  other  directions  is   only  Rccidental,  and,  gi^nerally  speaking,  is  reduced  to    a  minimum 

I  ibl  neoeisity  of  producing  the  greatest  amount  of  efifect  with  the  legist  quantity  of  material.     Thus, 

im  of  tvaistance  of  an  onhnar)'  joist  or  rafter,  whoso  dinit^nHions  are  0    inches  by  2  inches,  to 

I  90^aig  in  the  direction  of  the  depth,  or  the  greater  diuicnsioo,  would  be    representeil  by  the 

72*  while  its  power   of  resistance  to  a  force  acting  in  the   direction  of  tlie  breadth,  the  lesser 

wotdd  bo  represented  by  the  number  21.    Looking  on  these  great  ribs  as  simple  l>eams,  their 

wngtb  to  resist  the  two  foroes  is  about  as  1  to  25 ;  and,  consequently,  uUliough  designed  with  a 

ace  of  stKingth  for   the  fulfilment  of  their  function  as  part  of  a  roof,  on  raising  the  first 

i  ikt  ffoiaid  its  strength  in  the  opposite  dii'cction  proved  to  be  barely  sulHcieut  to  keep  the  materials  in 

p2 
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their  places  during  the  operation.  But  even  in  this  temporary  and  partial  failure,  the  excellence  of  the 
principle  of  the  construction  was  rendered  very  apparent  by  the  great  amount  of  change  of  figure  in  a  lateral 
direction  that  took  place,  without  any  diminution  of  the  strength  of  the  arch.  The  forms  assumed  during  the 
lifting  of  the  first  rib  were  certainly  most  extraordinary,  and  most  discouraging.  If  the  reader  can  imagine 
to  himself  a  horse-shoe,  100  feet  across  and  50  feet  high,  and  weighing  9  tons,  bending  and  twisting  about 
like  a  piece  of  brown  paper  or  soft  wax ;  or, — to  illustrate  the  difficulty,  let  him  lift  a  fishing  rod  by  the 
small  end, — ^he  will  then  have  some  idea  of  the  nature  of  the  difficulty.  Of  its  extent  he  can  have  none  but 
fix>m  seeing  the  operation  attempted.  By  the  adoption  of  certain  simple  precautions  all  difficulty  was,  how- 
ever, overcome.  The  first  precaution  was  confining  the  ends  of  the  arch  by  a  chord-line ;  the  second, 
hauling  at  many  points  at  once  in  raising  the  rib ;  and  the  third,  which  was  intended  to  correct  any  change 
from  the  true  figure,  which  might  happen  in  spite  of  the  two  former,  was  to  bolt  stout  pieces  of  timber  to 
each  other  in  pairs  on  opposite  sides  of  and  enclosing  the  arches,  and  projecting  some  feet  above  and  below 
them.  By  hauling  on  the  top  or  bottom  of  these  pieces  a  sufficient  leverage  was  acquired  to  twist  the 
arch -rib  laterally,  and  remove  any  deflection  that  it  might  have  acquired  previously.  On  the  adoption  of 
these  expedients,  about  twenty  minutes  sufficed  to  raise  each  rib  from  the  horizontal  to  the  vertical 
position.* 

The  second  operation — that  of  raising  the  ribs  from  the  ground,  and  putting  them  in  their  places — ^was 
easily  accomplished.  For  this  purpose,  travelling  cranes  were  erected  on  the  roo&  over  the  adjoining  galle- 
ries, the  tackle  firom  which  was  adjusted  a  little  over  the  point,  where  a  line  drawn  horizontally  through  the 
centre  of  gravity  of  the  beam  would  intersect  it  on  each  side.  To  prevent  accident,  guide-ropes  fix)m  several 
portions  of  the  beams  were  at  the  same  time  made  fast  to  crab- winches  on  the  ground,  and  slackened  as  it 
ascended.  When  the  rib  had  been  raised  to  a  litUc  over  its  permanent  position,  the  travelling  cranes  were 
slowly  moved  until  they  arrived  over  the  fi*amework  on  which  it  was  to  rest,  and  it  was  lowered  to  its  place,  and 
secured  there — the  guide-ropes  staying  it  in  its  proper  position,  while  the  same  series  of  operations  was  per- 
formed with  another.  There  was  something  really  imposing  in  the  appearance  of  the  large  mass  travelling 
steadily  through  the  air  to  its  destined  place ;  but,  considered  in  reference  to  the  great  difficulties  that 
had  been  overcome,  and  of  which  the  operation  was  the  successful  result,  the  operation  became  one  of 
intense  interest.  On  the  placing  of  each  rib,  the  purlins  connecting  it  with  its  predecessor  were  raised, 
dropped  into  their  places,  and  the  nuts  securing  them  screwed  home.  The  intermediate  ribs  were  next 
hoisted  and  screwed,  each  part  becoming  the  scafibld  or  ladder  for  fixing  its  successor.  The  nailing  on  of 
the  timber-sheeting  then  commenced,  after  which  the  roof  was  ready  for  its  final  coating  of  paper  and  tarred- 
cloth  outside,  and  paint  inside. 

The  roof  of  the  Great  Hall  consists  of  14  semicircular,  8  quadrant,  and  26  intermediate  ribs ;  and  322 
straight  and  160  curved  purlins. 

The  description  of  the  construction  of  the  roof  of  the  Centre  Hall  applies  to  that  of  the  roofs  of 
all  the  BuUding.  In  every  case  the  timber-sheeting  was  covered  with  canvass,  steeped  in  coal-tar.  A  layer 
of  brown  paper  was  interposed  to  prevent  the  tar  appearing  on  the  under  surface.  It  was  then  covered  with 
boiled  tar  or  mineral  paint,  and  finally  lime-washed.  As  much  anxiety  was  expressed  about  the  combustible 
nature  of  this  covering  material,  from  its  being  so  easily  afiectcd  by  heat,  it  may  be  interesting  to  mention 
that  (paradoxical  as  it  may  seem),  it  will  not  bum.  The  tar  prevents  all  risk,  for  by  melting  around  any 
spot  that  may  have  become  ignited,  it  puts  the  fiame  in  the  condition  of  that  of  a  candle  which  has  been 
snufied  too  low  down,  and  it  is  extinguished  by  the  excessive  supply  of  what  would  ordinarily  feed  it.  This 
statement  is  not  a  matter  of  mere  theory,  but  is  founded  on  the  result  of  direct  experiments  at  the  Exhibition 
Building,  where  every  means  were  exhausted  to  try  and  get  a  bit  of  the  covering  to  continue  burning,  with- 
out success.     The  coating  of  lime,  also,  put  an  end  to  any  probability  of  ignition  by  casual  sparks. 

The  great  ribs  are  supported  on  a  timber  framework,  which  is  an  extension  of  thereof  of  the  side  gallery 
adjoining ;  and  they  rest  simply  on  it,  being  only  secured  by  two  iron  bands,  as  shown  in  the  annexed 
engraving,  which  will  give  a  clear  idea  of  the  principal  points  of  the  construction  of  the  roofs  and  galleries. 

*  The  only  scaffolding  ufled  in  the  construction  of  the  wall — the  **  irot)  <rru»*'  that  puzzled  Archimedes — rendered 

BuQding  beyond  what  the  parts  already  put  together  af-  it  necessary  to  erect  a  pUtform.     This  is  a  feature  of  the 

forded,  was  required  for  raising  the  quadrant  ribs  for  the  design  which  should  not  be  overlooked. 
Great  Hall,  where  the  Building,  presenting  a  mere  timber 
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^^ 


lit  will  rettflily  be  perceived  that  the  tnissof  the  gallerj^-roof  has  been  designed  to  act  asa  l^uttrt^s  to  the  great 
f,  and  distributes  any  tendency  to  horizontal  motion  it  luigbt  exhibit  over  the  adjoimiig  space.     Each 

tsf  tiieae  trusm  is  carefully  secured  to  lattice- 

tninet,  rtuming  at  right  angles  to  them,  and 

acting  as  wall-jilatcs^  connecting  the  roof  and 

ita  ecnpports  in  the  direction  of  the  length  of 

the  Main  UalL    To  render  the  structtire  Beeore 

againat  any  amount  of  vibi^tion^  the  croaa-tiefl 

Here  inserted,  where  they  could  be  placed  with- 
out inconvenience  at  two  places  in  the  length 

of  the  Gallery,  which  rendered  those  parta  of 

the  huilding — huge,  vertical,  trussed  girders — 

ospthfe  offeuFting  any  motion  oftheroois  of 

tho  greater  halls. 

It  mXL  be  perceived  that  the  roof  of  the  Gal- 
lery b  ftipported  on  three  cxist-iron  columns,  of 

which  the  one  to  the  ]eh  bears  the  arches  of  the 

ffmiUfr  hall,  and  the  two  on  the  right  carry  the 

veiglll  of  the  great  ribs.     The  column  on  the 

exli^me  right  is  38  feet  long,  cast  in  one  piece, 

except  the  ba^^  and  weighs  over  3  tons.   The 

other  columns  are  each  in  two  separate  castings, 

Um  basefl  In  all  cases  being  detached.   The  mode 

of  fixing  the  columns  was  to  set  the  bases,  the 

opper  edge  of  which  was  planed  true  and  smooth, 

OQ  the  blocJts  of  masonry  prepjired  to  receive 

them.     The  lower  part  of  the  column  was  then 

limply  dropped  in   ita  place,  and  secured  by 

joinhlg  to  it  the  wrought- iron  girders  intended  to  support  the  floor  of  the  Galleries.     A  scafTold  was  thtis 

^■nvd  tor  carrying  on  the  Building  a  stage  higher.     All  the  junctions  of  the  columns  (which  were  cast  by 

MfiNgra,  Young,  of  Edinburgh)  having  been  previously  carefully  prepared,  they  were  built  on  each  other,  and 

the  other  parta  secured  to  them  with  great  rapidity  and  accuracy. 

Tlie  Ibor  Gfllkries  exhibit  in  their  construction  an  exceDent  combination  of  strength  and  lightness.  The 

^jrvtam  of  the  eonstruction  will  be  reatlily  understood  by  regarding  each  Gallery  as  a  hue  of  squares — the 

ma^eBhtnag^  the  cast-iron  columns,  and  the  sides  wi<ought-Lron  girders— the  columns  standing  25  feet  apart 

6vm  tmtm  to  centre.    By  reference  to  the  annexed  engraving  of  a  portion  of  one  of  the  girders,  it  will  be 

peiWVod  that  it  consists  of  a  top 

flttft^  farmed  of  two  pieces  of  L 

ifon,  3^  inches  by  }  an  inch ;  having  a 
of  deal  bolted  on  it,  both  for 
ace  in   fixing  the  flooring 

boHPdst  and  a^  additional  resistance 

to  eomfimnon.    The  bottom  Hange 

ii  miilftr  to  that  at  the  top,  consist- 
ing nlio  of  two  L  pieces.     The  ttp- 

fi0iU  consist  of  two  picK^es  of  T  iron, 

3  iadbei  by  ^  an  Inch,  placed  back  to  back.   The  cross-pieces  are  flat,  3  inches  by  |  an  inch.   The  weight  of  the 

«Ue  h  about  9  cwt     These  girders  were  -vt^tj  carefully  and  severely  tested  before  they  were  fixed,  or  were 

€901  hRHight  on  the  ground ;  and  with  the  most  satisfactory  results.     The  two  girders  first  made  were 

onuigBd  a  little  above  the  ground :  and  a  platform  of  timber  having  been  placed  on  them  to  receive  the 

wmAUMf  iher  were  loaded  gnulually  with  aftcertainerl  weights  of  iron,  and  the  deflections  carefully  observed, 

mnI  witedi,  for  bach  increase  of  weight.    The  girders  deflected  gradually  to  the  extent  of  5-16ths  of  an  inch 


Seotion  ahowin^  Oonttruotion  of  Hoofs  and  Uallenes. 
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until  the  eighth  ton,  when  there  was  no  farther  3rielding  until  the  fourteenth  ton,  when  a  gradual  deflection  of 
rather  less  than  l-16th  of  an  inch  per  ton  took  place  up  to  the  twenty-second  ton,  when  the  experiment 
ceased.  The  beams  were  left  for  several  days  with  the  load  on  them,  but  without  producing  any  perceptible 
increase  of  deflection.  They  were  then  unloaded,  and  were  found  to  have  retained  a  permanent  deflection  of 
5-16ths  of  an  inch,  which  may  be  attributed  to  the  tightening  of  the  various  bolts,  &c.  They  were  then 
straightened  and  again  operated  on,  with  the  intention  of  ascertaining  their  ultimate  strength  by  breaking. 
The  same  ratio  of  deflection  was  observed  as  on  the  former  trial,  but  the  intention  of  breaking  them  was 
abandoned  after  the  thirty-second  ton  had  been  put  on,  from  the  difficulty  of  piling  more  metal  on  them 
without  danger  to  the  men  who  were  engaged  in  the  operation.  This  latter  experiment  was  carried  on  by 
Sir  John  Benson,  in  presence  of  Mr.  Fairbaim  of  Manchester. 

More  recently,  further  experiments  were  conducted  by  Sir  John  Benson,  again  assisted  by  Mr.  Fairbaira, 
on  a  finished  square  of  the  gallery  itself,  more  as  a  satisfaction  to  the  public  than  from  any  doubt  as  to  its 
competency  to  bear  any  weight  incidental  to  its  position.  This  was,  if  possible,  a  severer  test  than  what  had 
previously  been  adopted.  It  consisted  in  packing  the  platform  with  men  as  closely  as  they  could  be  made  to 
stand,  the  living  burden  amounting  to  not  far  short  of  20  tons ;  but  whether  this  load  was  in  violent  motion 
or  at  rest,  the  amount  of  deflection  was  exceedingly  trifling,  and  far  within  a  safe  limit. 

The  flooring  of  the  halls  is  formed  of  three-inch  deals,  laid  witli  a  narrow  space  between  them,  for  the 
disposal  of  the  dust.    The  floor  of  the  galleries  is  of  two-inch  deal,  ploughed,  and  tongued  with  hoop-iron. 

The  staircases  adjoining  the  Centre  Hall  have  proved  a  puzzle  to  persons  unacquainted  with  the  prin- 
ciple of  their  construction  ;  the  landing  half-way  up  appearing  to  have  no  support.  They  form  a  very  nice 
piece  of  workmanship.  It  is  also  deserving  of  note  that  the  steps  leading  to  the  dais  at  the  extreme  end  of 
the  Grand  Hall  were  cut  from  a  single  plank  76  feet  in  length. 

It  will  be  observed  that  a  striking  dificrence  exists  between  this  Building  and  that  erected  in  Hyde-Park 
for  the  Exhibition  of  1851,  not  only  in  the  general  form  and  outline,  but  also,  and  more  particularly,  in  its 
internal  character  and  eflect ;  and  in  no  respect  is  this  more  markedly  exhibited  than  in  the  quantity  and 
quality  of  the  light  admitted  into  the  Building.  Up  almost  to  the  very  completion  of  the  Building  the  general 
opinion  was  that  there  would  be  a  great  deficiency  of  light ;  but  for  these  fears  we  need  scarcely  observe  that 
there  was  no  foundation.  The  arrangement  in  this  respect,  in  Sir  John  Benson's  design,  was  excellent.  In 
addition  to  a  limitation  of  the  quantity  of  light,  its  quality  has  been  materially  improved  by  the  use  of  rolled 
and  fluted  glass,  of  a  rough  surface,  and  grayish-green  colour.  A  cool,  grayish  tone  prevailed,  and  there  is 
an  entire  absence  of  direct  rays  of  sunshine  ;  so  that  the  most  delicate  tints  of  pictures,  and  fabrics  of  various 
kinds,  lefl  the  Building  nearly  as  pure  and  fresh  as  when  the  articles  were  first  deposited  there.  In  the  Fine 
Arts  Courts,  especially,  it  was  felt  by  all  that  Sir  J.  Benson  had,  in  the  words  of  H.  R.  H.  Prince  Albert, 
"  solved  the  problem  of  lighting  a  Picture  Gallery. ^^  There  have  been  used  in  glazing  the  Building  about 
70,000  superficial  feet  of  glass,  and  17,500  lbs.  of  putty—there  being  in  the  Great  Hall  alone  26,864  feet  of 
sash-bars  of  deal,  4J  inches  by  1 J  inches,  reciuiring  to  produce  them  560  deals,  12  feet  long.  The  whole  of 
the  glass  used  was  one-eighth  of  an  inch  in  thickness.* 

The  exterior  wall  of  the  Building  was  formed  of  timber  uprights,  12  inches  square  at  the  angles,  and 
12  inches  broad  by  6  inches  deep  for  the  intermediate  posts.  These  are  secured  by  a  horizontal  piece 
12  inches  by  4  inches,  at  the  level  of  the  floor;  two  others,  3  feet  apart  at  the  level  of  the  gallery-floor, 
separated  and  strengthened  by  cross-pieces ;  and  on  the  top  a  similar  pair  of  ties  have  been  introduced  to 
form  the  wall-plate  of  the  roof  The  spaces  left  were  filled  in  with  timber-sheeting,  inch  thick.  Round  the 
bottom  of  the  lights  in  the  roofs,  light  galleries  were  carried,  both  for  the  facility  of  making  repairs,  and  to 
afford  ready  access  in  case  of  fire. 

The  dimensions  of  the  other  principal  portions  of  the  Exhibition  Building  are  as  follows : — ^Each  of  the 
galleries  is  825  feet  long,  and  25  feet  broad,  each  story  being  18  feet  high.  The  Northern  and  Southern 
Halls  are  875  feet  long,  50  feet  broad,  and  88  feet  high  to  the  springing  of  the  arches,  making  the  total 
height  about  65  feet  The  Hall  forthe  ilne  Arts  is  325  feet  long,  40  feet  broad,  and  18  feet  high  to  the 
qninging  of  the  arches,  or  38  feet  in  alL    The  Hall  for  Machinery  in  Motion,  which  exhibits  the  atme  ex- 

*  The  quantity  of  balk  timber  used  in  the  construction  of  400,000  superficial  feet  of  inch-thick  sheeting.  Of  the  cast- 
the  Building  was  2800  tons ;  of  deals  there  were  42,000,  iron  columns  there  were  450  tons ;  and  of  hammered  iron 
of  the  standard  of  12  feet  by  9  inches  by  8  inches ;  besides      for  girders  supporting  the  galleries,  there  were  60  Ums. 
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tem^l  appearsaee  u  that  for  the  Fine  Arts,  Is  450  foet  long,  40  foot  broad,  unci  46  feot  high,  forming  a  veiy 
be&utiful  perspectiw,  from  its  endless  succession  of  columns  and  arches.  The  remaining  haUs  foUow  gene- 
rally the  proportions  of  that  for  the  Fine  Arts.  The  Building  covered  a  space  of  about  265/k:K)  superficial 
fi?»*t,  over  onC'third  of  the  area  of  the  Crj'stal  Palace^  and  nearly  twicer  that  of  the  Exhibition  BuiWing  at 
New  York-     This  will  be  ahown  more  dearly  by  the  annexed  diagram,  which  presents  the  thnj»e  Buildings, 


DlB^imm  BliowiQ4  oo^nparfttdTe  Sizes  of  the  ExhibitiDn  Bl 


asd  Netir  Yofk, 


t  on  each  other  to  the  same  scale ; — the  large  parallelogram  showing  the  Ci^'stal  Palace  of  1851, — 

the  iiTo^gnlar  outline  being  that  of  the  Dublin  Building^^^while  the  octagonal  and  smallest  plan  is  that  of 

tibe  New  York  BuIldiTig.    It  is  worth  observing^  however,  that  in  general  there  has  been  yqjj  great  economy 

lof  apace  in   the  Bubhn  Biiil<ling;  the  passages  and  vacant  portions  having  been  reduced  to  their   smallest 

to  afford  the  space  demanded  by  the  contributors.     The  relative  areas  of  the  three  may  be 

Dted  aa  follows : 

r^ndon 17|  acres- 
Dublin      .                                      .     .       6^    „ 
New  York                                      .     .      3f     „ 
JBf  a  oomporisoti  of  the  elevations  of  thij  tkivc  BuiUiings,  the  distinctive  and  peculiar  features  of  the 
Exhibidoii  may  be  seen  to  great  advantage.*     The  appearance  of  the  Crystal  Palace  is  famihar  to 


*  Thm  if^tnmA  fioor  of  the  New  York  ExMbitfon  Building 
i  a  iwakr  octagon,  965  fpeX  In  diameter.  Thin  QieiL.«nrc* 
iflll  mm  nnl  include  the  three  Entrance  II^s  each  of 


which,  projecting  27  feet,  is  40  feet  wide.  On  dther  side  of 
these  Entranrps  offiueifi  are  attachwL,  projecting  18  foet  from 
the  main  building,  and  27  feet  in  width. 


^^Si^l 


ELd\;atioa  q£  New  ^'ark  EziaibaLion  iioUdis^. 


ri^ft»i 


ol  four  STBAi  d!viiiQii%  escb  having 
JiiirtMi  wliich  ne  connectcKl  on  tho 
iMpHar  me&QOiM^  oovered  by  a  wnt 


of  Hat  kan-to  root  These  main  avenues  tmlte  in  the  centre 
of  the  Building,  and  to^-ther  form  a  Greek  cro^  i  thit 
shape  h&ng  aUo  predervod  in  the  GaUeiy-fioor^  tMDcm  tA 
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eveiy  one,  as  those  who  have  not  seen  the  original  cannot  ful  to  have  met  with  nmneroos  representations  of 
it,  and  therefore  it  is  unnecessary  to  reproduce  a  sketch  of  it  here.  Of  our  own  Exhibition  Building,  a  Tiew 
will  be  found  annexed.  The  New  York  Building  seems  to  have  derived  its  distinctive  features  fix)m  Sir 
Joseph  Paxton*s  design ;  but  there  is  an  originality  of  conception  about  the  Dublin  Building,  which  dis- 
tinguishes it  from  either  of  the  others,  and  which  imparts  to  it  that  architectural  effect,  in  which  they  are  so 
deficient.  It  has  been  said,  and  with  truth,  that  the  Hyde  Park  structure  formed  the  commencement  of  a 
new  era  in  the  application  of  glass  to  purposes  of  more  extended  utility  than  it  was  hitherto  supposed  to  be 
susceptible  of;  but  we  venture  to  predict  that  this  remark  in  its  widest  signification  is  still  more  applicable 
to  our  Irish  Exhibition  Building,  as  having  certain  peculiar  characteristics  about  it  to  a  greater  extent 
than  has  been  hitherto  attained. 

As  the  Halls  were  covered  in,  it  became  necessary  to  decide  on  the  mode  of  decoration,  and  the  Executive 
Conmiittee,  at  the  request  of  Sir  John  Benson,  invited  Mr.  Lanyon,  of  Belfast,  to  assist  in  deciding  on  this 
very  important  point  Afler  some  preliminary  experiments,  they  determined  on  giving  to  the  roofs  a  some- 
what similar  appearance  to  that  which  they  presented  before  they  had  been  covered  over  with  the  sheeting ; 
when  the  various  ribs,  purlins,  and  other  constructive  portions  appeared  to  form  panels  of  blue  sky,  in  frames 
of  unpaintcd  deal. 

The  general  effect  of  the  decorations  has  been  much  improved  by  the  introduction  of  heraldic  devices  in 
the  triangular-shaped  spaces  on  each  side  of  the  arches  along  the  front  of  the  galleries.  This  was  a  happy 
idea ;  and  Mr.  R.  F.  Davis,  whose  knowledge  of  the  subject  peculiarly  fitted  him  for  the  task,  obligingly  un- 
dertook to  superintend  the  preparation  of  the  arms  of  the  various  countries,  corporations,  and  important 
personages,  to  be  used  for  the  purpose.  The  contrast  which  these  exhibit  to  each  other,  and  the  effect  of  the 
gorgeous  colouring  which  they  occasionally  presented  on  the  sober  tints  around  them,  was  very  fine  indeed. 
The  following  is  a  list  of  these  decorations,  as  arranged  in  the  different  Halls  :^ 

LIST  OF  ARMORIAL  BEARINGS. 


CENTB] 

SHALL, 

1.  Ireland. 

2. 

England. 

8.  Wales. 

4. 

Scotland. 

5.  Isle  of  Man. 

6. 

Berwick-upon-Tweed. 

7.  Prince  Albert. 

8. 

Lord  St  Germans. 

9.  Lord  Eglinton. 

10. 

William  Dargan. 

11.  Province  of  Leinster. 

12. 

Sir  John  Benson. 

13.  Pro\'ince  of  Connaught 

14. 

Province  of  Munater. 

16.  Archbishopric  of  Armagh, 

16. 

Archbishopric  of  Dublin. 

17.  Lord  Mayor  of  Dublin. 

18. 

Late  Lord  Mayor  of  Dublin. 

19.  City  of  Dublin. 

20. 

City  of  Galway. 

21.  Archbishopric  of  Tuam. 

22. 

Archbishopric  of  CasheL 

23.  University  of  Dublin. 

24. 

Queen's  Universitv. 

26. 

Royal  Hibernian  MiUtary  School. 

27.  City  of  Cork. 

28. 

Town  of  Belfast. 

29.  Guild  of  Merchant*. 

80. 

Guild  of  Glovers  and  Skinners. 

81.  Guild  of  Barbers,  Surgeons. 

82. 

Guild  of  Weavers. 

83.  Guild  of  Carpenters,  Millers,  Masons,  &c. 

84. 

Guild  of  Dyers. 

35.  Guild  of  Cooks. 

86. 

Guild  of  Goldsmiths. 

87.  GuUdofTaUors. 

88. 

Guild  of  Coopers. 

89.  GuUd  of  Bakers. 

40. 

Guild  of  Feltmakers  and  Hatters. 

41.  Guild  of  Shoemakers. 

42. 

Guild  of  Cutlers,  Painters,  Paperstainers. 

43.  Guild  of  Tanners. 

44. 

Guild  of  Bricklayers  and  Plasterers. 

45.  Guild  of  Smiths. 

46. 

Guild  of  Hosiers. 

47.  Guild  of  Butchers. 

48. 

Guild  of  Curriers. 

49.  Guild  of  Saddlers,  Upholsterers,  &c 

50. 

GuUd  of  Brewers  and  Maltsters. 

6L  Gmld  of  Tallow  Chandlers. 

62. 

Guild  of  Joiners. 

which  is  got  from  the  alternate  sides  of  the  central  octagon. 
The  materials  employed  are  chiefly  iron  and  glass. 

The  following  are  the  principal  dimensions : — Diameter  of 
dome,  108  feet;  height  of  dome  from  floor  to  skylight,  122 
feet;  height  of  main  avenues  in  the  clear,  67  feet;  height  of 
first  story  in  the  clear,  24  feet;  height  of  second  story  in 
the  dear,  21  feet;  height  of  aisles,  45  feet;  height  of  trian- 
gular sections,  24  feet ;  width  of  avenues,  41  feet  6  inches ; 
width  of  galleries,  64  feet ;  width  of  each  firont,  149  feet 
5  inches ;  diameter  of  each  of  the  octagonal  towers,  8  feet ; 
height  of  towers  above  side-walk,  75  feet;  area  of  principal 


floor,  111,200  square  feet;  area  of  entrances,  halls,  and 
offices,  6000  square  feet ;  area  of  galleries,  62,000  square 
feet.  There  are  on  the  ground  floor  190  columns,  21  feet 
above  the  floor,  8  inches  diameter,  cast  hoDow,  of  different 
thicknesses,  from  half  an  inch  to  one  inch  thick.  On  the 
gallery-floor  there  are  122  columns. 

The  accompanying  illustration,  in  conjunction  with  the 
particulars  here  given,  will  enable  the  reader  to  form  a  toler- 
ably accurate  idea  of  the  New  York  Exhibition  Building, 
which,  it  may  be  oheerved,  was  not  opened  for  some  ax  or 
eiglit  weeks  after  the  period  first  aoDoanoed. 


CONSTRUCTION  OF  BUILDING. 
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NOBTHXBK  HALL. 


58.  Royal  Dublin  Society. 
65.  *£arl  of  Harrington. 

57.  *Charie9  Cobbe,  Archbishop  of  Dublin. 

59.  Eari  of  Grandiwn. 
61.  Sir  Arthur  Gora,  Bart 
63.  ♦Robert  Downes. 

65.  *William  Maple. 

67.  Thomas  Prior. 

69.  Town  of  Drogheda. 

71.  City  of  Waterford. 

73.  Bwhopric  of  Waterford. 

75.  City  of  Limerick. 

77.  Bishopric  of  Limerick. 

79.  CoUej:^  of  Physicians. 

81.  Bishopric  of  Deny. 

83.  L'nivenrity  of  Oxford. 

85.  Bbihopric  of  Cloyne. 

87.  University  of  St  Andrews. 

89.  Bishopric  of  Clogher. 

91.  City  of  London. 

93.  Bishopric  of  Down. 

95.  City  of  Manchester. 

97.  Bishopric  of  Kildare. 

99.  City  of  Worcester. 

101.  Bishopric  of  Leighlin. 

103.  Town  of  Liverpool 

105.  Bishopric  of  Meath. 

107.  Ballast  Office. 


54. 

56. 

58. 

60. 

62. 

64. 

66. 

68. 

70. 

72. 

74. 

76. 

78. 

80. 

82. 

84. 

86. 

88. 

90. 

92. 

94. 

96. 

98. 
100. 
102. 
104. 
106. 
108. 


Royal  Irish  Academy. 

*GeoTge  Stone,  Axchbiahop  of  Armagh. 

*£arl<^  Kildare. 

♦Viscount  Lanesboron^ 

♦Sir  Thomas  Taylor,  Bart 

♦Rev.  John  Wynne,  D,D. 

I^rd  Clarendon. 

Province  of  Ulster. 

Town  of  Enniskillen. 

City  of  Kilkenny. 

Bishopric  of  Os»or>'. 

City  of  Londondeny. 

Bi^opric  of  Killala. 

College  of  Surgeons. 

Bishopric  of  Dromore. 

University  of  Cambridge. 

Bishopric  of  Cork. 

College  of  St  Nicholas,  Galway. 

Bishopric  of  Clonfert 

City  of  Edinburgh. 

Biriiopric  of  Elphin. 

City  of  Birmingham. 

Bishopric  of  KiUala. 

City  of  Leeds. 

Bishopric  of  Kilmore. 

City  of  Glasgow. 

Bishopric  of  Raphoe. 

Ordnance. 


Thus  marked  (♦)  were  Founders  of  the  Royal  Dublin  Society  to  whom  the  Charter  was  granted,  A.  D.  1781. 


SOUTHERN  HALL. 


109.  East  India  Company. 

111.  ♦Turkey. 

113.  Persia. 

115.  Mahrattas. 

117.  .SUm. 

119.  China. 

121.  Ejo'pt 

123.  ♦Grand  Turk. 

125.  MoffuL 

127.  Malta. 

129.  Ileliffoland. 

181.  Brabant 

133.  ♦BelRiura  (Tricolor). 

135.  Ionian  Islands. 

137.  *Au.-tria  (Merchant). 

139.  ♦Greece. 

141.  ♦Portugal. 

143.  ♦France  (Eagle). 

145.  ♦FraiK-e  (Tricolor). 

147.  ♦X<»n*ay  (Lion). 

149.  •Norway  (Merchant). 

151.  Mecklenburg-Schwerin. 

153.   ♦Denmark. 

155.  'Bremen. 

157.   *Hanover. 

159.  'Russia. 

161.  'America. 

168.  ♦Prussia. 


110.  Japan. 

112.  China. 

114.  Batavia. 

116.  Java. 

118.  Tripoli 

120.  Sandwich  Isbinds. 

122.  ♦BrazU. 

124.  Buenos  Ayres. 

126.  HajtL 

128.  Duchy  of  Oldenburg. 

130.  ♦Xetherhinds. 

132.  ♦Belgium  (Tricolor). 

134.  ♦Belgium  (Lion). 

136.  Duchy  of  Hesse. 

138.  Switzerland. 

140.  ♦Sardinia. 

142.  ♦Spain- 

144.  ♦France  (Tricolor). 

146.  ♦France  (Fjigle). 

148.  ♦Sweden  (Merchant). 

160.  ♦Sweden. 

152.  Brunswick. 

154.  Grand  Duchy  of  Baden. 

156.  ♦Lubeck. 

158.  ♦Hamburg. 

160.  Saxony. 

162.  ♦Bavaria. 

164.  ♦Austria. 


This  mark  (')  indicates  nations  having  Consuls  in  Dublin. 


Besides  the  decoration  by  means  of  the  heraldic  devices  placed  on  each  side  of  the  arches,  the  appear- 
ance of  the  Centre  ILiU  was  very  much  improved  by  the  addition  of  banners  suspended  opposite  the  openings 
of  the  arches  along  the  line  of  the  galleries.  These  were  well  executed,  and  they  still  further  contributed  to 
the  grand  effijct  which  this  noble  apartment  was  calculated  to  produce  on  the  mind  of  the  spectator. 

TTie  arrangements  for  suppljring  motive  power  for  the  machinery,  and  water  to  the  Building,  are  (leser>ing 
of  note.    For  the  pmpose  of  generating  steam,  two  large  tubular  boilers  were  placed  in  a  detached  yard  on 
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the  premises  of  the  Royal  Dublin  Society,  at  the  north-west  comer  of  the  Lawn.  From  these  steam  was 
conveyed  to  two  engines,  each  of  twenty-five  horse  power,  supplied  by  Mr.  Fairbaim,  as  well  as  to  some  minor 
engines.  By  the  large  engines  a  shaft  was  put  in  motion,  over  300  feet  long ;  by  which,  in  turn,  motion  was 
communicated,  through  the  intervention  of  strapping,  to  the  various  machines  in  that  department.  The 
shafting  was  carried  along  the  centre  of  the  Machinery  Court  on  the  tops  of  cast-iron  pillars,  placed  securely 
on  stone  foundations. 

The  principal  ground  water-tank  was  situated  at  the  western  end  of  the  Machinery  Court ;  it  communicated 
with  the  pipes  pervading  the  whole  premises,  and  supplied,  by  means  of  a  forcing-engine,  water  to  large 
tanks  adjoining  the  Society  House,  and  placed  at  a  height  of  54  feet  from  the  floor,  for  the  use  of  the  several 
fountains.  The  water  was  conveyed  to  the  premises  by  a  6-inch  main  from  Herbert-place.  Besides  sur- 
rounding the  premises  along  the  boundary,  lateral  branches  were  carried  across  the  building  from  north  to 
south,  on  which  there  were  fourteen  fire-plugs  and  four  stand-cocks ;  so  that  in  the  event  of  any  accident 
from  fire,  the  most  complete  and  ample  facilities  existed  for  at  once  extinguishing  it.  The  admirable  cha- 
racter of  the  arrangements  in  this  respect  prevented  any  of  the  water  from  going  to  waste ;  the  overflow  of 
the  fountains  being  conveyed  to  the  underground  cistern,  thence  to  be  forced  up  to  the  elevated  dstcms 
already  alluded  to.     Connected  with  the  Exhibition  there  were  about  two  miles  in  length  of  water-pipes 

laid  down.* 

J.  H.  O. 


*  The  description  of  the  Irish  Temple  of  Industiy,  to  which 
the  preceding  pages  have  been  devoted,  afTords  more  trium- 
phant testimony  to  the  genius  of  its  architect  than  could  be 
supplied  by  the  most  laboured  encomium.  It  was  destined 
to  pass  away  after  having  fullillcd  its  function,  and  soon 
there  wUl  not  be  left  even  a  trace  of  it  behind ;  but  the  re- 
collection of  what  it  was  will  not  fade  from  the  minds  of  the 
present  generation.  Among  the  thousands  who  regarded 
that  Building  with  an  admiration  approaching  to  enthu- 
siasm, there  was  scarcely  a  single  individual  who  did  not  ex- 
press a  hope,  that  on  some  future  occasion  the  architect  by 
whom  it  had  been  designed  would  be  provided  with  an  op- 
portunity of  furnishing  in  a  permanent  form  an  illustration 
of  that  genius  which  he  so  successfully  exhibited  on  Leinster 
Lawn. 

For  the  last  eight  years  Sir  John  Benson  has  filled  the 
situation  of  County  Surveyor  of  the  East  Riding  of  Cork,  to 
which  he  was  appointed  in  April,  1846,  on  the  retirement  of 
Mr.  Leahy.  The  duties  of  an  officer  of  this  class  are  more 
of  an  engineering  than  of  an  architectural  character, — the 
formation  and  repair  of  roads,  and  the  construction  of 
bridges, — though,  to  a  considerable  extent,  both  qualifica- 
tions arc  combined,  and  county  buildings  are  not  of  less  con- 
sequence than  county  bridges. 

Sir  John  Benson  is  a  native  of  Collooney,  in  the  county  of 
Sligo,  where  at  an  early  age  he  distinguished  himself  by  his 
knowledge  of  architecture.  In  the  remodelling  and  improve- 
ment of  Markree  Castle,  by  Gwflt,  he  first  appeared  before 
the  public  in  a  professional  capacity,  and  he  then  afl!brded 
evidence  of  that  ability  which  he  has  since  so  strikingly  dis- 
played. So  successfiiUy  did  he  execute  the  task  which  he 
then  undertook,  that  he  was  at  once  intrusted  with  the  fur- 
nishing of  plans  for  several  important  buildings  in  the  west 
of  Irelanti  Among  them  we  may  mention  a  number  of 
large  fire-proof  mills ;  the  beautiful  little  church  of  Knock- 
naree,  designed  in  the  pure  mediaeval  style  of  architecture, 
the  first  of  that  character  erected  in  the  country ;  the  Do- 
minican Church  and  Convent  in  Sligo ;  and  many  others, — 
all  afifording  evidence  of  the  master  mind  by  which  they  were 


As  an  engineer,  the  state  of  the  public  works  in  the  East 
Riding  of  Cork  shows  that  Sir  John  Benson  ranks  deservedly 
high  in  that  profession.  During  the  progress  of  the  relief 
works  carried  on  in  the  famine,  we  believe  that  he  had 
charge  of  the  largest  district  assigned  to  any  single  ofiicer  in 
Ireland ;  and  while  such  an  enormous  mass  of  details  was 
thereby  to  be  got  through,  it  is  a  circumstance  deserving  of 
note  that  a  single  useless  work  was  not  then  undertaken 
in  that  district,  and  that,  while  the  wants  of  the  starving 


people  were  ministered  to,  the  rate-payers  had  good  value 
for  their  money  from  the  manner  in  which  it  was  ex- 
pended. Since  that  period  several  hundred  miles  of  new 
road  have  been  constructed  in  the  East  Riding  in  the  most 
creditable  manner.  For  some  three  or  four  years  past,  Sir 
John  has  also  acted  as  engineer  to  the  Cork  Harbour  Com- 
missioners, during  which  a  long  range  of  quays  has  been  re- 
built, a  steam-boat  yierat  Monkstown  has  been  constructed, 
and  a  pier  and  harbour  at  Ring.  Under  his  directions  a 
powerful  dredge-boat  and  river-barges  have  been  constructed 
for  the  Conmiissioners,  each  capable  of  carrying  160  tons, 
with  only  four  and  a  half  feet  in  depth  of  water.  In  all  these 
works,  the  most  important  and  the  most  trifling,  the  same 
evidence  of  a  master  mind  has  been  ap]iarent  But  the 
crowning  triumph  for  so  far  has  been  the  Exhibition  Build- 
ing, which  was  not  less  remarkable  for  its  adaptation  for  the 
intended  purpose  than  for  the  symmetry  of  its  proportions, 
and  the  care  which  was  bestowed  in  working  out  even  the 
minut«st  details.  In  some  of  the  minor  arrangements  of  the 
Building  the  ability  of  the  architect  was  strikingly  exem- 
plified. Seldom,  indeed,  has  the  honour  of  knighthood  been 
more  worthily  bestowed  than  it  was  at  the  opening  of  the 
Exhibition. 

The  flood,  which  m  the  month  of  November  last  caused  so 
much  injury  in  the  vicinity  of  Cork,  especially  in  reference 
to  the  destruction  of  the  bridges,  enabled  Sir  John  to  show 
an  illustration  of  the  despatch  with  which  works  can  be  car- 
ried on,  on  a  large  scale,  under  proper  arangements.  He 
had  by  that  casualty  to  set  about  replacing  no  lesa  than 
thirty-one  county  bridges  carried  off  by  the  floods.  Among 
those  swept  away,  it  will  be  recollected,  was  St.  Patrick's 
Bridge,  across  the  Lee,  in  the  City  of  Cork, — a  situation 
where  the  absence  of  the  usual  thoroughfare  would  be  at- 
tended with  vast  inconvenience,  and  where,  therefore,  imme- 
diate steps  were  necessary  to  replace  it.  A  temporary  wooden 
bridge  was  accordingly  constructed,  216  feet  long,  and  40 
feet  wide,  which  was  completed  in  the  short  space  of  ei^teen 
days. 

Among  the  works  now  in  progress,  of  an  architectural 
character,  under  the  charge  of  Sir  John  Benson,  we  may 
mention  the  Church  of  St.  Vincent  de  Paul  in  Cork,  and  the 
Athenfeum  in  that  city,  which  latter  may  be  said  to  be  a 
restoration  of  the  Fine  Arts  Hall  of  the  Cork  ExhibitiQa 
Buihling,  tume<i  into  a  pennanent  Temple  of  Art 

Sir  John  married  in  September,  1849,  Mary  Clementina 
Pjrne,  daughter  of  the  late  John  Smith,  Esq.,  of  the  56tfa 
Regiment.  He  is  now  in  the  prime  of  life,  and  we  may  yet 
expect  that  he  will  make  many  valuable  contributions  to 
the  architecture  of  his  country. 


CONSTKUCTION  OF  BUILDING. 
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Few  vuitors  to  the  Great  Insh  Exhibition  but  were  struck  with  the  ridmess  and  splcndoTir  of  the  Building 
more  altnoct  thui  hy  any  of  the  «l)jec'ts  which  it  containech  It  was  not  only  remarkable  far  the  rapidity  with 
wiiich  it  wms  crectcid,  fbr  the  sufficiency  of  it'?  pltuiM,  and  foT  the  enomioua  mass  of  its  carefiiUy  worked  mate* 
.  mk :  it  did  not  merely  excite  admiration  for  the  conveuience  of  the  whole  structure  in  the  space  which  it 
■bUbrded  to  so  many  countless  objectii  of  every  si^c  and  substance^  and  the  easy  and  abundant  access  to  each 
mil  of  tbetn^  wo  ingemously  secured  for  the  crowds  of  admiring  speetiitors.  The  Exhibition  Buildings 
boides  ill  tbese  things.  fiUeil  the  mind  by  an  imposing  magnificence  of  general  form,  and  by  a  truly  architec* 
tural  harmony  of  proportion  in  its  interior^  which  mnde  its  splendid  balk  not  mere  bazaar^like  receptacles  of 
objoctn  of  manufacture  and  taste ;  but  themselves,  tCKO,  examples  of  and  imcntivcs  to  something  higher  and 
grnn4f*r  in  design  than  had  beibre  been  attained.  The  Building  it^lf  was  perhaps  the  most  succesaful  novelty 
aslybited,  botih  in  Art  and  Manufacture,  and  Sir  John  Benson^  at  the  same  moment  that  he  proved  himself 
I  of  the  ftblest  pmclxal  architects  and  engtnoors  of  hia  country,  has  made  good  his  claim  to  the  honours 

In  listening  to  the  many  critldsnis  of  the  crowd  on  the  strikingly  odginal  design  which  the  Exhibition 

Jqjkling  |»reMsiited«  we  have  been  strongly  impressed  by  the  obaervation  that  no  one  seemed  to  find  fault 

wh^  be  found  there ;  and  that  the  only  desire  expressed  by  those  who  did  not  choose  to  confess  them- 

cntirely  satis^ed  was  for  some  atldltiond  feature  which,  it  waa  thought,  might  have  l>ecn  adopted 

I  add  greaier  splendour  to  the  details,  or  to  crown  the  whole  work  with  a  greater  air  of  arcliitectural  com- 

Such  mticism,  however,  appears  to  be  founded  on  a  mistake  with  rfiSpect  to  the  conditions  im- 

l  Ob  tbe  arehitect,  and  the  B|)ecial  object?  of  the  Building.   If  the  problem  bad  been  to  construct  a  great 

lit  public  edifice,  and  to  do  this  regardless  of  expense,  so  as,  by  fidly  realizing  tlie  aspiration  of 

tlie  arti^  to  lead  back  the  new  generation  &om  the  depraved  taste  of  whicli  we  have  recently  hail  so  many 

»  to  something  worthy  of  the  chef'fTctvres  of  the  last  century,  then  indeed  we  should  be  entitled 

}  a  design  showing  the  fuD  development  of  the  arcbitect*s  genius ;  but  then,  too^  he  .should  have  had 

tte  advantage  of  abundant  leisure  to  compose  and  mature  his  plans,  and  suiBeient  time  to  put  them  into 

The  Exhibition  Building,  however,  was,  and  in  the  nature  of  things  it  must  have  been,  undertaken 

I A  ioftiiOir  diffei^nt  manner.   It  was  to  be  constructed  in  u  few  months  ;  it  was  to  consist  of  the  least  expen- 

I  materials  ;  it  waa  to  be  denied  any  accessories  of  mere  ornament ;  it  was,  in  fact,  cxchisively  intended  to 

'  oooteDient  and  suitable  accommodation  for  an  immense  collection  of  goods  of  every  kind,  and  to  do 

I  Q|P0II  a  ate  in  which  the  space  was  but  limited,  ami  at  the  smallest  expense  possible  under  the  cir- 

The  principal  design,  therefore,  of  necessity,  regarded  merely  t!ie  interior ;  and  the  external 

I  was  only  to  be  as  little  unsightly,  as  little  awkward  as  possible,  AVe  shall  not  then  need  to  criticise 

I  estcmal  plan,  although  to  even  that  very  much  of  praise  is  due  for  its  mere  beauty  and  grandeur ;  and 

'vitlilo  thi*  limits  it  properly  desen^es,  we  shall  hereatW  take  some  notice  of  it»     But  our  present  purpose  is 

\  point  out  that  wliich  iu  the  interior  of  the  Iluilding  claims  to  be  remembered  after  the  structure  shall 

\hcm  removed,  which  was  the  chief  object  of  the  required  design,  and  in  which  we  believe  the  architect 

C0C8S  as  complete  as  it  has  been  hitherto  unprecedented 

tlm  feneiml  plan  of  the  Building  will  be  best  understood  by  reference  to  the  engravings  and  to  the  sta- 

\  of  ita  size  and  proportions,  which  will  be  found  in  another  place.    The  great  feature  of  the  whole  was 

'  Ike  Grand  Hall  in  the  centre  ;  so  far  as  we  are  aware,  the  largest  and  most  magnificent  apartment 

\  |«it  been  erected.     Its  effect  was  very  much  interfered  witii  by  the  manner  in  which  some  of  the 

I  n«f«  arranged  in  it,  and  which  prevented  its  being  seen  from  any  good  point  of  view.     After  the 

ifcre  filaoed  in  the  Building  a  satisfactory  view  of  this  Hall  could  only  be  obtained  from  one  of  tht^ 

plkfiM,  tlie  best  point  of  view  being  in  that  over  the  entrance  ;  but  the  spectator  in  a  galk^r^'  was 

\  greatly  elevated  that  his  eye  lont  mtuh  of  the  immense  size  of  the  room,  and  much,  too,  of  the 

kof  tia  ppoportions.     Had  the  Centre  Hall  been  unincunibered  by  the  larger  objects*  crowded  into  it, 

•p  ^ml  would  long  haunt  the  imagination  of  ever>'  educated  visitor ;  and  cleared,  as  tt  was,  of  these 

^  while  the  building  remained  in  existence  as  a  temiiorary  Winter  Garden,  it  is  not  too  much  to 

I  tliat  a  peroianent  impression  may  have  been  made  upon  the  public  mind,  in  accustoming  it  to  the 

I  of  archilectiUTil  forms  which,  preserving  the  most  extreme  simplicity  of  structure  and  of  material, 

I  tiK  Riperb  nagotficenoe  of  giant  dimenaioos  with  harmony  of  general  proportion,  and  the  repose  of 

I  Bopr^^odiQg  defeaili. 
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The  dimensions  of  the  Great  Hall  were,  in  round  numbers,  400  feet  by  100,  with  a  height  of  100  to  the 
highest  point  of  the  semicircular  arch  of  the  roof  These  figures  represent  a  proportion  of  die  parts  which, 
in  the  case  of  an  apartment  of  such  enormous  size,  is,  perhaps,  as  nearly  perfect  as  could  be  desired.  The 
very  great  length  would,  indeed,  in  a  structure  of  smaller  extent,  and  built  with  four  parallel  walls,  destroy 
the  harmony  of  the  whole  with  its  parts ;  but,  in  the  interior  of  a  vast  edifice  like  that  of  the  Exhibition,  the 
eye  cannot  take  in  the  idea  of  length  so  well,  and  measuring  much  more  easily  the  breadth  and  height,  and  both 
these  being  so  very  great,  the  still  greater  length  ceases  to  occupy  the  attention  with  undue  emphasis.  The 
circular  termination  of  the  Hall  at  both  ends  also  greatly  adds  to  this  effect,  and  diminishes  the  consciousness 
of  extreme  length,  by  making  the  vaulted  semi-domes,  with  their  ribs  converging  to  a  common  centre  a  good 
deal  within  the  extreme  points  of  the  length  of  the  roof,  seem  very  much  nearer  to  the  spectator  than  they 
really  are.  The  comparative  length,  breadth,  and  height  (which  were,  of  course,  the  subject  of  careful  cal- 
culation in  this  regard),  together  with  the  form  of  the  two  ends  of  the  Hall  (there  being  no  gable  end  as  in  the 
London  Building)  are  the  cause  in  Sir  John  Benson's  design  of  that  harmonious  completeness  of  effect  which 
elegant  proportions  can  alone  confer  upon  an  architectural  interior ;  and  in  this  respect  there  can  be  no 
comparison  at  all  between  this  beautiful  Hall  and  the  Glass  Transept  of  Hyde  Park,  which  might  have  been 
longer  or  shorter  by  a  hundred  feet  or  more,  without  in  the  least  interfering  with  its  merits.  In  this  Hall 
the  eye  recognises  a  whole^  capable  of  taking  rank  as  a  thing  of  substantive  importance  and  meaning,  and 
not  merely  a  vast  mass  of  building  without  a  definite  beginning  or  end,  inspired  by  no  independent  idecL,  and 
of  no  significance  save  as  a  vast  shed  for  the  temporary  protection  of  its  useful  contents.  And,  in  almost  all 
other  points  of  comparison,  the  Chystal  Palace  suggests  similar  remarks  in  contrast  to  the  Dublin  Exhibition 
Building.  The  former  was  admirable  in  many  ways  as  a  useful  erection  for  its  intended  purpose :  the  latter 
was  all  that  too,  but  it  was  somewhat  more.  It  possessed  by  itself  a  special  beauty  and  elegance  of  its  own, 
apart  fix)m  and  independent  of  its  utilitarian  attractions. 

In  the  little  of  ornament  admissible  in  this  design.  Sir  John  Benson  adopted  the  best  principle,  that  of 
making  the  very  supports — ^the  very  skeleton  itself — ^the  decoration  of  the  walls  and  roof.  He  distinguished 
supporting  ribs  fix>m  the  mass  of  surface  by  a  peculiar  colour,  and  thus  brought  out  the  meaning  of  his  plan 
by  emphasizing  the  lines  of  support.  Those  lines  themselves  were  simple  in  the  extreme,  and  by  their  very 
simplicity  assisted  in  adding  to  the  impression  of  ^gantic  size ;  while  terminating,  as  they  all  did,  in  the  sym- 
metrical curves  of  a  semicircular  roof,  the  eye  was  gratified  by  the  gracefulness,  as  much  as  the  mind  by  the 
practical  significance,  of  their  forms.  The  tall  and  slender  shafts  of  the  supporting  pillars  of  deep  blue, 
standing  out  in  relief  against  the  lighter  colours  of  all  the  rest  of  the  Building,  supplied  an  expression  of  mas- 
siveness  to  the  principal  supports  without  impairing  the  lightness  necessary  to  the  whole.  The  roof  itself,  in 
its  ribs,  its  slight  cross-beams,  and  its  colour  of  delicate  blue,  appeared  so  mere  a  web  of  light  and  airy 
canopy,  poised  upon  the  enduring  strength  of  the  dark  supporting  piUars,  that  its  immense  mass  suggested 
no  impression  of  weight  or  of  closeness.  One  felt  as  in  a  solid  building,  not  a  mere  garden  glass-house ;  but 
one  felt  that  there  was  room  to  breathe  as  in  the  open  air. 

The  Side  HaUs  (on  the  north  and  south  of  the  centre),  constructed  on  the  same  plan,  but  on  a  smaller 
scale  of  height  and  breadth,  were  equally  successful.  Their  greater  comparative  length  was  not  felt  as  a  ble- 
mish, because  they  were  intended  to  be  divided  by  lofly  partitions  or  screens  into  various  compartments. 
The  arrangement  was  such  as  by  long  side  passages  fh)m  end  to  end  to  convey  the  idea  of  each  of  these 
Halls  as  a  whole  ;  while  the  lateral  divisions  of  the  length,  being  of  greater  or  less  extent  according  to  the 
space  required  for  the  accommodation  of  particular  articles,  or  of  the  produce  of  particular  factories  or  of 
separate  nations,  secured  a  constant  variety,  and  prevented  that  overwhelming  sense  of  sameness  which 
fatigued  the  mind  of  the  visitor  in  passing  through  the  interminable  repetitions  of  the  London  Exhibition. 
These  Side  Halls  were  separated  from  the  great  central  apartment  by  a  sufficient  space  of  transverse  passages,  or 
divisions,  to  prevent  their  interference  with  the  unity  of  the  principal  feature  of  the  Building,  on  the  one  hand, 
and  to  protect  their  proportions  from  too  close  a  comparison  with  its  grander  and  more  magnificent  forms,  on 
the  other.  But  a  sufficient  number  of  these  broad  transverse  passages  were  lefl  open  to  the  light  to  permit 
the  eye  to  enjoy  the  splendid  breadth  of  space,  which  the  almost  square  shape  of  the  ground  plan  of  the  entire 
suggested. 

Another  point  of  comparison  between  the  Dublin  and  the  London  Building,  in  which  the  former  attained 
complete  success,  was  one^  which,  to  many  people  may  appear,  at  first  view,  somewhat  strange.    It  is  in  the 
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rtiela  of  light.  The  Glass  Pakcc  at  Hyde  Park  admittetl  light  througli  the  wliole  of  iU  roof  and  part  of 
ilt  gUgi.  The  Exliibition  there  seeme(]  to  be  demgned  to  approac'li  as  Dearly  as  possible  in  efiect  to  one.  hekl 
mbsolutely  under  the  canopy  of  &ky  and  clouds.  The  Dublin  Buildings  on  the  other  hand^  bore  a  eenudr- 
ciolar  roof,  of  which  the  greater  part  waa  closed,  and  the  briglitnei»s  of  day  was  only  admitted  by  a  Kioderale 
■kjGgbt  extending  in  the  centre  along  the  length  of  each  domed  HalL  In  London,  it  was  found  in  practice 
(pamdoxiGal  as  It  may  appear  in  words )f  that  there  was  too  much  light,  to  see  the  objects  exhibited  to  ftdvan* 
tage.  A  very  large  proportion  of  the  manufactured  gooda,  likely  to  form  a  part  of  any  modem  Exhibition, 
funmntff  of  Uneofi,  ailks,  cottons^  and  other  woven  fabrics ;  and  it  is  found  in  practice,  that  to  make  a  proper 
«ximiiifttioii  of  these  but  a  very  moderate  amount  of  light  ought  to  be  admiit^ni  The  simie  remark  applit'S 
lo  or&AZDe&tal  fomitia^  and  to  most  of  the  smaUer  works  of  Art  designed  for  domestic  purposes.  Accordingly, 
il  «»»  obsenred  by  those  who  know  how  much  the  knowledge  of  the  principles  of  taste  is  cultivated  on  the 
ConttiMsnt,  that  the  iVench  and  the  Austrian  dcparttnents  in  the  Londoti  Exhibition  were  so  arranged  as  by 
•  [iroper  dispositioii  of  the  hangings  to  exclude  the  excess  of  light,  no  that  not  only  were  the  artides  arranged 
in  these  departments  seen  indivtduaUy  to  the  best  advantage,  but  they  were  made  mutujdly  to  support  each 
«fther  in  producing  a  general  efiect^  full  of  harmony  and  good  taste.  In  Sir  John  Benson's  design,  so  accu- 
rat<'1y  had  he  foreseen  the  necessity  of  closely  limiting  the  amoimt  of  light  to  be  admittefl,  that  when  bis 
Halb  wore  approaching  completion,  it  was  a  common  observation  that  the  Exhibition  would  bo  left  in  the 
tlark.  When,  however,  it  was  at  lost  thrown  open  in  a  fully  finished  state,  it  was  found  tliat  cvQxy  portion 
oTtJbd  vast  edMoe  waa  abundantly  supplied  with  Hght,*  and  that  even  in  the  most  cloudy  weather.  It  waa 
^G^Barweted  that  the  absence  of  the  glare  of  ofKii  air  daylight  secured  to  the  linens  and  other  textile  fabrics 
an  oftportiuuty  of  being  understowl,  a  possibility  of  being  compared  and  judged,  of  which  these  elnsses  of 
aaaafiusture  were  (except  in  the  French  department)  notoriously  deprived  in  London.  Hatl  tlie  same  gldll 
l»ai  di0wn  in  the  arrangement  of  the  goods  which  characteri2ed  the  labours  of  the  architect,  the  Dublm 
Esdbifaitaon  would  indited  have  seemed  a  fairy  palace. 

We  shall  not  stop  to  partlcolarize  the  convenient  arrangement  of  the  Galleries  erected  around  the  various 
Hallt»  beeaofle  they  will  lx»  perfectly  understood  by  reference  to  the  plan  of  the  Building.  Tlie  idea  of 
^^^■^iSwg  tlie  visitor  to  traverse  the  whole  of  the  Galleries  without  de.^cendiug  to  the  ground  floor  in  especially 
ABMFVO^of  oooiuiendationf  and  the  manner  in  wltich  it  was  carried  out  wai»  piirticularly  ingenious.  Tlie 
maiia  of  ootmntinication  between  the  G^eriea  at  either  aide  of  the  Centre  lltdl  tbnned  at  one  end  a  magni- 
fteeiit  balcony  overlooking  Merrion-wiuare,  and  which,  in  fine  weather,  was  a  favourite  platx*  of  resort  for 
dioae  who  were  fatigued  by  the  examinrition  of  the  objects  within*  The  whole  design  was  originally  eonfim-d 
10  tile  ihfW  great  Halls,  with  their  adjoining  corridors  or  side  aisles.  As  Mr,  Dargan^s  plan  of  munificence 
■M  fflillnrjjyil.  so  also  grew  the  Building ;  and  two  smaller  lateral  il^dls  were  added,  to  accommcKlat^^  the  Fine 
Avti  OQ  one  fflde,  and^  provide  a  fit  space  for  Maehtnery  in  Motion  on  the  other.  The  external  apf^eiirance  of 
fhtat  addtliODal  Halb  was  the  same ;  their  form  that  of  the  principal  one  in  the  centre,  their  proportions  only 
baa^  diftf^ent :  but  their  interiors  were  entirely  dissiniilar,  and  each  of  them  for  its  particular  yjurpoae  was 
fimni  to  be  80  convenient  as  to  leave  nothing  to  be  flesirocL  The  lltxir  of  the  Macliiner}'  Hall  (aclvantage 
being  taken  of  the  inequality  of  the  site  of  the  Binhfing,  which  5lo|>es  cousidcrably  towtu^  the  north)  was 
amcii  lower  than  that  of  the  adjoining  Hall  antl  pa^^age,  or  gallery  between  them.  The  latter  was  open  to 
ihn  lop^  so  that  the  Hall  of  Machinery  was  altogether  optm  at  one  side,  and  affiirilini  an  admirable  coup  tfml 
of  ilafcry  varied  contents,  set  in  motion,  as  they  wt5R%  by  bsinrls  piissing  over  a  single  vast  axle  which  extended 
afancMl  from  end  to  end  of  the  Hall,  and  was  worked  by  Fairbaini's  steam-engine  at  the  upper  end.  The 
dbxj  eonliuionof  a  close  sticcesfflon  of  rapid-moving,  loud -sounding  machines,  so  painful  at  first  on  entering 
a  fOOQi  fttll  only  of  such  objects,  wa.s  thus  altogether  avoided,  l^ioking  down  acn>s8  the  bidiL^trades  at  the 
ade  of  tibe  adjoining  Hall,  the  whole  arrangement  of  so  many  ratu^hines  could  at  once  be  understood,  and  any 
ane  of  tfcfsn  ooohl  be  singled  out  at  leisure  for  special  observation,  to  which  the  most  convenient  access  was 
wnmd  by  broad  flights  of  steps  leading  down  into  that  llall  at  certain  tllstance^  throughout  ita  length. 


*lhi  only  exMfition  wm  the  pftmago  botwwn  the  South - 
tf&  Uall  Aod  tile  Fina  Artj*  Court,  in  wKicli  unfortuiuttcly 
i<Bf  bMOliful  F^peoch  t^^do^;^  And  Freni  U  leatht^n,  ba  w^eli 
■awaa^  feivartkka  (aod  amuog  theia  some  beautifully 


coloup?cl  wftx-ll^htii  from  Sjiain)  vrvre  exhibited.  But  the 
Find  ArtM  Cuurt  wii^  in  faict,  nn  adililion  t«  the  gvnend  de- 
sign, and  tn  udopting  it  the  ndvanu^^*  of  this  inti-rmedkte 
passage  nr  corridor  were  neceasarily  sacrificed. 
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At  the  opposite  side  of  the  Building  a  coiresponding  Hall  was  appxx>priated  to  the  Fine  Arts,  which  also 
was  an  addition  to  the  original  design.  This  Hall  was,  of  course,  entirely  separated  fix>m  the  adjacent  divisions 
of  the  Building,  not  only  because  the  Fine  Arts  would  have  been  degraded  by  making  them  serve  as  mere 
ornamental  accidents  and  accessories  in  the  midst  of  a  bazaar  of  general  manu£Ekctures,  but  also  because  the 
utmost  amount  of  wall  space  was  found  necessaiy  to  contain  the  great  number  of  valuable  paintings  con- 
tributed to  this  interesting  portion  of  the  Exhibition.  The  communications  between  the  Fine  Arts  Hall  and 
the  rest  of  the  Building  was  effected  by  two  entrance  doors ;  and  once  having  passed  the  threshold  of  one  of 
these,  the  visitor  felt  himself  in  a  new  atmosphere,  quite  apart,  as  it  were,  from  that  of  the.  Great  Industrial 
Exhibition  itself. 

The  construction  of  a  Picture  Gallery  of  such  great  size,  and  of  so  simple  a  form,  excited  at  the  time  a 
great  deal  of  interest,  and  gave  rise  to  no  small  amount  of  discussion.  Experience  has  since  shown  that  no 
part  of  the  whole  edifice  was  more  satisfactory  in  its  result  than  this ;  and  artists  as  well  as  the  public  have 
borne  testimony  to  the  success  of  this  Hall  as  a  room  designed  for  the  exhibition  of  Paintings.  It  would  be 
out  of  place  here  to  enter  into  any  considerations  respecting  the  internal  decorations  of  the  Fine  Arts  Gallery, 
with  respect  to  the  colour  of  the  walls  and  roof,  and  other  such  arrangements,  not  strictly  forming  part  of  the 
architect's  design :  upon  them  some  remarks  will  be  found  in  another  part  of  this  volume.  But  whatever 
criticism  these  arrangements  may  call  forth,  there  is  but  one  opinion  as  to  the  general  form  and  proportions 
of  the  Fine  Arts  Hall.  It  has  proved  to  be  the  very  best  room  for  the  suitable  exhibition  of  Paintings  of  all 
sizes,  that  has  been  yet  erected ;  and  its  proportions  of  height  and  breadth,  as  well  as  the  disposition  and 
extent  of  the  skylight,  by  which  it  was  lit,  deserve  the  attentive  study  of  all  those  to  whom  at  any  future 
time  may  be  committed  the  charge  of  constructing  a  gallery  for  such  a  purpose.  The  amount  of  light  admitted 
was  abundantly  sufficient,  without  being  over-excessive :  the  height  of  the  glass  portion  of  the  semicircular 
roof  from  the  ground  and  from  the  sunmiit  of  the  perpendicular  walls,  on  which  on  each  side  the  various 
Paintings  were  disposed,  was  such  as  to  secure  an  equal  distribution  of  that  light,  while  the  smallest  cabinet 
pictures  upon  and  below  the  line  of  vision  were  completely  visible  in  all  their  parts :  the  great  breadth  of  the 
room  prevented  the  appearance  of  crowding,  which  even  in  the  Louvre  is  felt  somewhat  painfully :  and  the 
largest  works  (with  the  exception,  perhaps,  of  Etty's  immense  picture  from  the  history  of  the  Maid  of  Orleans, 
a  picture  coarsely  painted,  and  drawn  with  so  much  ruggedness  that  its  true  efifect  is  only  produced  at  a 
very  great  distance  comparatively  with  its  size)  were  admirably  seen  from  their  proper  points  of  view,  no  one 
work  being  sacrificed  to  its  neighbour,  or  to  the  exigencies  of  a  crowded  Exhibition.  In  a  permanent 
building  we  should  have,  perhaps,  preferred  to  have  had  the  great  length  of  the  GaUery  broken  (by  projecting 
pillars,  or  even  walls)  into  a  number  of  compartments,  preserving  each  of  them,  like  separate  rooms,  a  juster 
proportion  of  length  to  breadth  and  height ;  but  if  a  long  gallery  is  to  be  used,  it  could  scarcely  be  better 
adapted  for  the  purpose  than  that  designed  by  Sir  John  Benson. 

The  smaller  apartments,  appropriated  to  the  Gallery  of  Ancient  Masters  and  to  Irish  Antiquities,  were 
further  additions  to  the  whole  plan,  and  consisted  merely  of  the  side  offices  and  sheds  constructed  for  refr^h- 
ment-rooms,  police-offices,  &c.,  suddenly  converted  into  a  line  of  galleries  at  the  moment  the  necessity  for 
such  accommodation  arose.  Neither  these,  nor  the  passages  and  galleries  drawn  round  the  Dublin  Society 
House  by  the  south,  and  again  rejoining  the  Exhibition  Building  on  the  northern  side,  need  here  be  com- 
mented on.  The  architect  made  admirable  use  of  the  space  upon  which  he  was  obliged  to  erect  such  extensive 
additional  buildings,  but  their  shape  and  design  in  detail  depended  absolutely  on  the  arbitrary  conditions 
which  the  situation  necessarily  imposed  upon  him.  The  whole  interior  of  the  gigantic  structiu^,  its  general 
design,  and  the  architectural  arrangements,  both  as  to  the  substantial  and  the  merely  ornamental  part,  were 
altogether  excellent ;  and,  as  regards  every  part  of  the  Building,  its  convenience,  simplicity,  and  good  taste, 
were  equally  conspicuous. 

To  the  exterior  of  the  Exhibition  Building,  also,  much  of  praise  is  due,  but  with  certain  qualifications. 
Here,  in  particular,  the  talent  of  the  architect  was  necessarily  allowed  little  scope.  The  objects  of  the  edifice 
were  fulfilled  by  any  building,  however  rude  and  plain,  on  the  outside,  which  afforded  space  and  light  within, 
for  the  convenient  and  appropriate  disposition  of  the  contents.  In  Paris  itself  no  attempt  was  made  to 
render  architectural  in  form  the  exterior  of  the  temporary  wooden  buildings,  in  which  the  great  Quinquen- 
nial Expositions  of  France  have  been  held.  In  London,  also,  there  was  no  architectural  effect.  In  Dublin 
the  designer  was  placed  under  the  same  conditions,  ¥rith  regard  to  expense,  as  elsewhere ;  but  here  he 
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diil«  wiUun  limlti  tMBTOwly  prescrrhecl,  tnake  at  least  the  nearest  approach  f»ossiblc  to  the  union  of  |:rrand 

■rdiitectitral  eflect,  with  cheapness  of  cost  iukI  simplicity  of  material.    A  coaiparison  of  the  ground  pkm^  with 

tile  fi:t>nt  Ovation  of  his  work,  will  show  how  «ucce,ssfully  he  wa»  able  to  secure  variety  of  form,  though 

adopting  a  phm  of  Building  ereiywhere  the  same ;  and  how  he  secured  that  variety  not  by  the  weak  expedient 

of  heaping  together  incongruous  pettinesses,  having  no  relation  to  the  body  of  the  edifice^  but  by  arrauging 

die  bulk  of  the  Building  in  a  few  grand  mossej^,  difrmng  greally  in  size,  but  keeping  among  themselves  an 

exact  and  graceful  proportion.     The  scmicirculai-  form  of  Sir  John  l^nson^a  roofs  aiforded  much  facility  to 

tuch  aa  arrangement;  and  in  front  the^e  roofn  presenttid  the  appearance  of  enormous  domes,  so  many  of 

which  naturally  su^ested  the  idea  of  a  Turkish  or  Saracenic  atmcture.     Had  the  architect  bef  n  allowed  a 

larger  expenditure  upon  the  ornamental,  or  in  BtrictneeB  imiijecessar}^  part  of  the  Buililing,  thi^  idea  might 

haTe  been  well  carried  out.    Viewed  at  either  side  of  the  centre,  the  great  length  of  the  roofs,  tis  they  were, 

(  oertamty  gave  the  whole  an  over-heavy  and  cuinbrous  appearance.     Had  the  Eastern  mode  of  d<H*oration, 

|fcotb  in  colour  and  form^  been  adopted,  thiis  etlect  would  have  given  plat^  to  one  of  boundless  brilliaocy  and 

Tall  minarets  of  different  heights,  dispoded  between  the  vast  musses  of  roof,  chiefly  along  the 

,  fioot,  would  have  broken  the  disagreeable  consciouatiess  of  the  immense  height  of  the  mere  roof  in  proportion 

I  io  that  of  the  walls  on  which  it  rested ;  and  the  uie  of  gay  colours  on  the  top  as  well  m  the  front  of  the  Building 

ipoitkl  Imtc  remoTed  the  impression  of  crushing  weight,  which  the  vast  dark  mass  oventpreading  the  light 

I  woodwork  neCQBNlrily  created.     Such  decorative  accompaniments,  too,  would  have  marked  a  meaning  upon 

Ibc  wIk>1o  design,  and  one  pecidiarly  apprtjpriate  to  a  gigantic  bazaar,  which,  strictly  speidcing,  our  Exhibi- 

itioopsopeily  was.     But  while  thus  suggesting  what  the  Builditig  might  have  been,  it  muHt  not  Ik*  forgotten 

Vthfll  tl»  plms  of  the  architect  were  circumserilMMl  by  ne<x*asary  conilitions,  whieh  it  was  not  in  his  power  to 

nadtfy.     IC  in  the  interior  of  the  edifice  due  to  his  genius,  everything  over  which  Sir  John  Benson  had 

l^fired  eontrol  wa  tn  so  high  a  degree  tasteful  and  beautiful,  as  well  as  satisfactor)-  for  its  purpose,  we  need 

L  bcflftate  to  decLue  our  conviction  thai,  having  regard  to  the  circumstances  in  which  he  was  placed,  his 

czlcriar  elc?%*stion  was  not  less  suecessfuL    Soggestiugf  as  the  whole  design  docs,  so  much  of  original  ideas 

ni  a  yet  untried  direction,  we  may  fairly  expect  that  the  Exhibition  Building  itself  will  also  produce  whole - 

'  6tiit  among  us  in  future  generations ;  and  we  cannot  avoid  expressing  a  hope  that  this  eflbrt  of  the 

\ttM%  novel  as  it  is,  may  U*ad  him  also  at  some  future  time  to  develop  his  complete  power  in  the  con- 

I  of  *n  original  work  of  a  more  permanent  cliaracter,  which  may  add  new  glory  to  a  nation  that  had 

I  may  have  again,  a  name  in  the  world. 

P- 
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MINING  AND  MINEEAL  PRODUCTS. 

BLAW  material  may  be  considered,  in  its  wideiit  BCDse^  as  any  substanoe  of  minerali  TC^tJibk,  or 
ttiimftl  oritrin  which,  by  the  appli<-ntion  of  skilled  labtmr,  can  be  converted  into  some  article  useful  to  man. 
.nULrble,  ore*,  cotton,  and  wuol  arc  raw  materials,  whicli,  liy  the  Application  of  Libour,  become  chimney- 
!  or  ftatoary,  metab,  cloths,  an*l  oAlieoes*  These  examples  represent  the  simplest  kind  of  raw  materials, 
bai  is,  muuraJ  products.  But  theiv  are  many  other  siibstnnet»,s  to  which  skillcil  labour  has  bei*n  ii])pljiKi, 
md  which  are  consequently  manufactured  articles,  tuid  yet  may,  under  certain  circuiuHtances,  eoustitute  the 
t»ir  mat^al  of  other  manufactures.  For  example,  cotton  yam,  although  an  article  manufactured  trom  raw 
ocfttun,  may  be  considered  as  the  raw  uiaterial  of  the  weaver ;  and  similarly  rag:s  constitute  that  of  the  paper- 
Duiker  :  the  products  of  whose  manufacture^  in  it.s  turn,  couf«titute  that  of  the  papier-mache  manufacturer. 

Independent  of  the  natural  classification  of  Raw  Materials*  into  mincj^al,  vegetable,  and  animal,  we  may 
^vlde  them  into  chemical^  or  such  as  are  employed  in  clienncal  manufactures  ;  and  merhanicai,  or  those  used 
'"  I  such  as  a»  of  a  purely  meL-hauical  chanurter.  The  gn^at  charaetin-ifitie  of  chemical  raw  material  is  their 
omier^il  capability  of  undero^oinf^  trausifurmations  in  nature,  so  that  no  tnu*  of  the  original  body  is  ap- 
parent to  the  eye;  while  the  mechanical  raw  material?^  undergo,  in  general,  but  a  change  inyi^rrw,  the  original 
mati^rial  bemg  still  ustuallv  distinguL^hablc  in  nearly  all  the  applications  matle  of  it-  The  funner  cla^Hsification 
n,  hoiwerer^  the  ampler  lorm  ;  it  is  the  one  which  was  adopied  in  the  jurangrment  of  the  Exhibition,  and 
which  we  shall  use  in  the  present  Work*   Taking  them,  therefore,  in  this  order,  we  have  first  to  consider  the 


MINERAL  ^LITERLVLS. 

Itt  fomer  ages  the  destiny  of  a  nation  dependtil  partly  on  lis  geographical  position  and  physical  charac- 

,  and  partly  on  the  accident  uf  lndi\idual  wilL     A  new  element  has  gradually  dcvelojx^d  itm:'lf,  which 

I  now  appear  to  be  the  most  poweriul  agent  in  swa>'ing  the  st>cial  and  intellectual  tendencies  of  nations*, 

?ly,  geological  structiuv.     To  take  an  exam  file, — Architecture,  an  art,  which  depencls  in  a  great  degroe 

i  ihr  rrmiparative  abundanw  and  (quality  of  building  materials.    Where  the?e  are  bad,  or  ficarce,  or  ex- 

*  eture  never  progresses.     lliu,s,  in  parts  of  Holland,  wt^jue  is  tm  dillicult  to  be  procured  that 

i>  cijmpowd  of  brick.    We  would  not,  then^bre,  go  to  Holland  to  look  for  a  general  develop- 

[  of  Ui^  art  in  building,  although  we  may  fintl  a  lew  *iM>lateti  structures  of  gn^at  beauty.  Why  has  liome 

ed  Dcr  architecture?    Because  it  is  situate  upon  the  tt*rtiar>'  travertino.    Why  i»  there  su(i  a  general 

qr  U>  omamental  architecture  in  the  houses  of  Paris?     Because  the  soft  tertiar)'  limestone  of  Mont- 

f  IS  cheap  and  abnndant.     To  build  the  palace.'i  of  Genoa  in  L'cland  would  require  more  wealth  than 

Wdd  nise  up  half-a-dozen  of  the  linest  cities  of  Italy, 

«B«I  H  i*  when  we  turn  to  social  hfe  and  industrial  pursuits  that  we  are  struck  with  the  remarkable  in- 
f^tgiffT'  -*'  ..i.r  .i,  -1  'fography  and  geological  structure.  Thus,  in  crjuntries  formed  of  great  plains^  intersected 
ig^  In  '  re  is  a  natural  t^-ndeucy  to  assume  an  nnstttled,  nouiadie  life — whilst  thr  prt^vdenee  of 

|h1HUl;  ■  .,  ne  slate  rocks,  which  always  abound  in  metalliferous  deposits,  naturally  direct  the  atten- 

ticA  of  ib<  fi  to  miuing  pursuits. 

If  wi*  1'  map  of  Europe,  we  shall  find  how  perleetly  geological  h  the  distribution  of  the  great 

BftM»  oi  Eurtipean  nations.    How  strikingly  this  is  illustrated  in  England  we  can  learn,  by  looking  at 

ml  ii»at»  of  that  <n>untrj%  when  we  will  find  that  every  coal-field  is  the  seat  of  one  or  si-veral  manu- 

and  tnat  the  outlines  of  these  deposits,  and  the  other  asj*oeiate<l  n.M'ks,  woidd  a  1st)  indicate  where 

is  densest  and  property  most  valuable.     Turning  to  the  Continent,  we  find  the  industry'  of  the 

tm,  and  oftht*  Meui«e,  ui  on  great  coal^fiekU,  and  to  the  combination  of  aimilar  causes  the  develop- 

v  fiimAmtry  in  Frt>nch  Flandersi,  and  in  Silesia,  is  owing. 

TWcJUStenoe  of  abundance  of  ^lineral  Raw  Materials  in  a  countr}%  accordingly,  constitutes  one  of  tho 

1  ^^moeais  of  its  proq^erity  ;  provided  always  that  it*  geographical  position  and  physiognomy  admit 

^f  llie"«Otrt"  1  loyuient  of  such  resources,  bv  affording  facilities  of  comnuinication,  either  by  means  of 

I  ftSt  or  navigable  rivers,  or  roads.  The  mere  existemxi  of  mines  iif>es  not,  in  itself,  constitute  on 

■HBl  ni  pff'^-fKruy,  a  fact  which  is  well  illustrated  by  the  case  of  Siberia,  The  mineral  riches  of  that  region 

IvnbocEoded.  its  rivers  are  among  the  largest  and  deepe.'^t  in  the  world,  its  soil  is  rich  beyond  example,  but 

dnste  makes  it  a  desert,  and  its  rivers  end  in  a  sea  of  ice. 

A  natioa  way  also  ptisee^*^  great  resources,  an  excellent  climate,  and  an  admirable  geographical  position, 

tMSpttia,  and  may  yet  take  very  little  advantage  of  them.     But,  ii'we  examine  minutely  mto  its  cir- 

we  ahaH  find  that  some  apparently  insignificant  circumstanoes  connected  with  its  position  and 
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dimatef  have  retarded  its  propjess,  and  produced  an  anomalous  social  and  political  condition  of  things.  But 
will  this  state  of  things  last  V  Certainly  not, — such  a  nation  ha^  all  its  future  Ix^fore  it ;  and  the  gradual  de- 
velopment of  its  ri'sourcea  which  must  insensibly  take  place  t^  meet  its  ordiiior)^  wants,  or  those  new  ones 
impoiietl  upon  it  from  without,  by  the  progress  of  civilization  in  othiT  nations,  wdl  one  day  dissipate  the  soda! 
aud  political  anomalies  which  now  exist. 

Again,  we  majr  find  a  case  where  a  nation  romparatiTely  poor  in  natural  reaources,  or  poaaessing  MinenJ 
Raw  Materials  of  inferior  qualities  may,  by  skill  and  perseverance,  vie  with  the  more  favoured  nations,  wli'"~ 
the  very  abundance,  Fiijx^riority,  and  consequent  cheapness  of  raw  materials,  tend  to  lower  the  value  of  ski] 
labour,  esixH-lally  of  an  artistic  kind,  and  do  not  necessitate  that  exercise  of  ingenuity  and  of  taste  which 
develo^>ed  in  the  le.Hs  favoured  country;  or,  in  other  words,  wherti  the  natural  conditions  are  most  favourable, 
Hcientilic  skill  an«l  artistic  t4isto  will  be  more  slowly  developed  than  where  the  conditions  are  unfavourable^ 
because  more  skill  miii*t  lie  expended  in  the  latter  case  in  or^ler  to  render  the  article  of  higher  value,  and  thtw 
compensate  for  the  uicreiused  cost  ot'  the  raw  oiatiiriaL  Matter  is  thus,  as  it  were,  conquered  by  Mind  ;  and 
it  is  fortunate  for  human  progress  that  where  proajicrity  cannot  result  from  purely  natm^  causes,  it  may  be 
attained  by  moral  and  intellectual  development* 

Such  general  couHiderations  show,  that  the  department  of  ]^Iineral  Raw  Materials  must  not  only  be 
placed  first  m  the  Catalogue^  but  also,  jx^rhaps,  first  in  order  of  importance.  And  yet  t^  the  generality  of 
visitors  to  an  Exhibition,  the  objects  coming  under  this  denomination  aflbnl  little  that  is  attractive,  a»  in 
ndost  cases  they  |wisfte*js  no  beauty  of  form  or  c*jlour,  l»clog  usually  mere  shapeless  nwisses.  The  same  e^use 
which  renders  them  unattractive  to  the  public  has  uiidoubte<lly  prevented  a  very  large  numljer  of  extunples 
from  having  been  exhibited.  HowevcT  much  this  is  to  Ix^  regn:'tted,  we  cannot  be  suq)rii«ed  nt  it,  for  to 
collect  the  mineral  raw  mattn-ialti  of  a  di.Htrict  n»quire^  a  considerable  amount  of  knowledge,  and  that  too  of 
a  kind  which  h  very  rare,  and  not  very  popular.  Then,  again,  with  re^ai'd  to  the  usual  metalhc  ores,  their 
Exhibition  could  scjircely  be  of  the  shghtest  use  in  a  mercantile  point  of  viuw  to  the  mine  owner,  whilst  the 
ixjUedlon  of  a  proper  series  would  be  attended  with  considerable  trt>nble.  Indeed,  we  may  consider  the 
parties  who  sent  iDustrative  specmiens  of  ores  to  the  Exhibition  as  among  its  most  generous  supporters* 

It  is  an  in^-idious  task  to  oe  fault-finding,  still  we  cannot  help  regretting,  even  now  that  the  Exhibitioii 
itaelf  has  juissed  away,  that  grcrat^-r  t^xertion  was  tiot  used  to  obtain  an  adequate  rejiresentation  of  the  mi- 
ijend  resources  of  the  country.  Tliere  is  a  gi*nend  opinion  prevalent,  not  alone  in  Ireland,  but  eWwhere, 
that  this  country  nbotmds  m  mineral  wealth  of  all  kmds  ;  and  acconlingly,  ever)  intelligent  foreigner  who 
visited  the  Exhibition  inquirwl  at  once  for  the  department  where  he  would  find  s|jeeimen8  i*f  tJic  rich  ore, 
fuel,  porcelain  clay,  glass-sands,  cements,  &c  ,  wlucli  he  hatl  si^i  often  read  of  But  such  wci-e  not  to  be 
found  ;  and  the  result  has  been  that  these  men  have  gone  away  with  the  nupression,  either  that  tlic  so  much 
tfdked  of  wealth  of  In'land  wan,  to  some  extent,  a  m>th,  or  that  tliotse  engagiHl  in  its  n>prei«i'ntation  knew 
not  in  what  coitsisted  either  the  mineral  wealth  of  a  country,  or  the  means  of  furthering  its  manufdcturtsig 
industry - 

In  proceetling  to  summarisce  the  contents  of  the  department  of  Mineral  Materials,  we  may  obs*Tve%  that 
io  the  great  ma^  of  our  readejrs,  a  catalogue  of  names  would  convey  but  few  definite  ideas^  and,  we  may 
afhl,  tliat  even  an  examination  of  the  sjiecimens  wliicJi  ftp}>eared  in  tlie  Exhibition  would  scareely  be  more 
useful.  This  o]iinion  does  not  necessarily  !ead  to  the  conclusion  that  the  uneducated  visitors  to  an 
Exhibition  learn  nothing  by  going  there.  An  Exhibition  cannot  teach  tlie  nature  of  substances,  or  the 
transfoi-ranticjiis  which  they  undergcj  in  the  workshop,  in  being  manufactured  into  various  articles:  but  it 
awakens  the  fx*rcentive  iacukies,  and  leiids  men  to  think ;  and  when  it  has  done  this,  it  has  fulfilled  m 
glorious  mission.  If,  while  the  meiiior)-  still  retains  the  impressions  of  the  objects  seen  in  tie  Exlubition,  we 
cxmld  pass  them  all  in  review,  show  the  origin  and  mituni  of  each  raw  material,  and  ftoint  out  the  manu- 
factures of  which  it  is  the  basis,  and  follow  it  in  all  its  curiless  changes  of  form  in  the  hands  of  the  workman., 
until  it  is  at  length  transfonned  into  the  object  intendc<l,  we  might  lie  able  to  indelibly  stsdup  upon  the 
mind  those  vague  and  unconnected  imprestiions  which  would  ntht^rwise  soon  fatie  away,  and  thus  as  it  were 
iTcate  a  mental  motive  power  which  would  rapidly  build  up  industry  around  us.  It  is  with  an  intention 
somewhat  of  this  kind  that  we  are  now  about,  as  we  enumerate  each  class  of  articles  in  the  Exhibition,  to 
atti'inpt  in  a  ff  w  worfls  to  pa^sent  to  our  readers  such  ii  history  of  each  material,  and  each  manufactured 
article^  as  will  enable  them  to  understand  the  nature  of  the  mut^'riab  and  the  pro«x>sses  through  whieii  they 
|Niia ;  and,  alwve  all,  the  intimate  ri'latious  which  exist  betwi*en  ilifferent  branches  of  industr)%  and  the  im- 
portanGe  of  a  Ktudv  of  the  laws  of  natmx* — that  is,  of  science  in  its  wide^tt  acceptation— to  all  who  wish  to  be 
auooeasful  Industrials.  AVith  this  view  we  shall  c*ndeavour  to  show,  tlie  natural  conditions  un<ler  which  the 
several  materials  occur,  their  geographicjd  distribution,  es[}oeially  in  cmr  own  country',  and  the  nature  of  the 
preparation  which  they  receive  to  fit  them  for  commerce*  Similarly,  when  we  come  to  the  discussion  of  tine 
article  manufactured  from  these  materials,  we  shall,  wherever  deemetl  necessar\',  tell  the  history  of  the  ma- 
nufiictnre,  an*l  the  causes,  if  ajjy,  which  retanhxi  its  progn^sg  ;  describe  the  vari^ms  stfiges  of  manufacture ; 
mid  fitially,  pcjint  out  how  far  the  particular  manufacture  would  be  suitable  to  our  circumstances  in  case  it 
has  not  hetm  alre^itiy  develojied  amongst  us. 

Such  is  our  object  and  such  our  plan.     It  will  be  fijr  our  readers  to  decide  how  far  we  shall  fulfil 
nue  and  complete  the  other.     The  task  is  not  an  easy  onent  and  we  hope,  therefore,  that  the  tmportanoe 
the  object  and  the  hearty  desire  to  contribute  to  the  bi^t  of  our  ability  to  the  industrial  improvement  of 
«viuntry,  will  induce  our  readers  t*j  pass  lightly  over  the  many  faults  of  commission  as  well  as  of  omii  " 
which  we  have  no  doubt  we  shall  be  guilty  during  tlie  execution  of  our  task.     If  we  succ«»etl  in  pr  ^ 

in  tlic  public  mind,  even  in  otdy  a  few  cases,  the  nle^  that  the  prosecution  of  industry  is  a  noble  ooeupatlfifi 
which  m  our  days,  and  in  countries  like  Ireland,  riM^uirt^s,  in^rhnps,  a  greater  combination  of  skill  anil  know 
lodge,  than  the  so<^called  leuriied  prolessions ;  ami,  finally*  that  an  unbounded  field  lies  open  to 
^kiil  and  industry  in  Ireland ;  wc  ah&U  consider  our  objects  fully  attaine<l,  and  our  laboun 
r«*wjirde<l. 
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METALLIC  ORES,   AJTD  THEIR  DISTRIBUTION. 

If  there  18  nothing  that  U  very  uttractive  in  the  appearance  of  great  masses  of  ore  to  invite  attention^  or 
A|vp<*&i  to  the  senses,  there  is  much  tci  antislV  the  mind  Those  rock-like  masses  containetJ  within  tlwm  the 
m!-*^*i  '»f  fnAQ*s  power,  the  very  buds  of  all  eim  within  the  Exhibition  ;  and  the  dlseovery  of  that  a-eret  in 
if  j«*s  of  human  history  eonstitntes  the  first  sUirting-noiut  of  civilization.     So  strongly  has  niankind 

t  r  all  early  peoples  have  placed  among  their  divinities  tlinse  who  firn-t  separated  mrtjJa  th>m  their 

on*.  ^\  ithout  the  discovery  of  metals  we  wotdd  have  been  condenmed  to  the  umtidoemable  bondage  of 
hiftitrifm. 

Emm*  step  ofprogress  in  mining  and  metallurgic  arts  has  always  been  aceonipanied  b}-  a  corre^nponding 
nia  of  power.  Thus,  in  ancient  times,  the  jwswssor  of  bninze  weu]>r)nf'  isulwhied  the  warriors  anned  with 
booe  ant!  flinty  whilst  tlie  former  in  turn  yitdded  to  the  superior  foree  of  iron*  Ev«jn  in  our  times  that 
mtioii  whi<'b  produces  most  metab  wins  the  peaceful  vietories  of  eomniert'e.  It  h  a  metal  which  forms  the 
molm-power  of  states,  and  too  often  the  sole  guidinfi:  pnririple  of  human  actions. 

Tlufl  word  MetaU  in  its  common  acceptation,  is  well  understocHl.     Few  |XTsons  will  Ix?  at  a  losa  to 

nd  what  are  the  properties  which  ehjinicterize  metals  when  we  speak  of  cojipier  and  iron  ;  but  seience 

!  given  a  wide  meaning  to  the  word^  at^d  ha^  sho^ni   us  that  there  are  many  other  substances,  which, 

^'i  iigti^tng  in  many  res|Mic{s  with  coppt*r,  iron,  and  gold,  differ  in  a  c^msiderable  degree  in  others. 

W«  cannot Jiere  enter  at  length  into  this  subject,  but  we  may  just  state,  that  all  the  botbes  thus  brought  into 
iTOe  eroup  under  the  name  of  iiictalii  by  ehemists^  can  be  convenientlv  classifieil  for  our  purpijse  into  tliree 
dSnicirifi,  depending  upon  their  ivlation  to  the  air,  or  rather  to  one  o4  its  elemcrits— oxygen— which  has  a 
miMrkable  teuflenc}'  to  unite  with  must  bodies.  The  first  division  comprises  what  are  called  noble  fnetah — 
0bld,  «Urcr,  dec.;  theM.%  when  exposed  to  the  air,  do  not  nist  or  oxidize^ — that  i?,  do  not  combine  with  oxy^*n. 
Tlir  seoQtid  elai!i&,  comprising  ctipper,  lead,  irrin,  <S:c,,  rust ;  but  the  process  takes  place  so  slowly,  itnle^s 
ttnder  pccttUar  ctrcuuistances,  that  their  utility  is  not  much  diminished  by  this  slow  oxidation  ;  and  the  third 
cxxnpriMe  a  number  of  lit  tie- known  raeUils,  such  as  potassium,  which  rust  so  rapidl)',  in  contact  with  air  and 
Vttttf;  that  in  some  caM's  they  prc>duce  a  vivid  coui!)ustion  when  placed  tn  water,  and  which  consequently 
ife  of  tcartvJy  any  utility  in  thL'ir  metallic  condition. 

TIm»  ancients  knew  but  few  metsds,  but  these  few  comprised  the  greater  number  of  those  which  «re 
"  1  in  the  metallic  state.     Gold  and  silver  appear  to  have  bei'n  among  the  earliu,st  known,  probably 
ar.  i„,tI.  ot>,  principally  found  in  Nature  in  the   condition  in  which  we  employ  them — that  is,  in  the 
J1  II  small  masses,  or  disseminated  through  rocks  or  gravel     llie  other  metals — ttf  the  secont! 

.  ions  above  siKH'ified — exist  in  Nature  in  a  state  of  chemical  combiimtion  with  certain  sub- 
MMOL  NaW|  one  of  the  results  of  the  chemical  combination  of  two  l>odies  is  to  produce  a  new  one 
Itilillr  dtfl^rent  from  those  of  which  it  is  tbnncd ;  hence,  the  couibiimtions  r^f  the  metals  which  exist  in 
Katsire — *nd  which,  when  they  exist  in  sufficient  abundance  to  be  of  practical  value,  are  denominated  Ores— 
li»t^  litUe  or  no  resemblance  to  the  metals  which  t!vey  contain.  Look,  for  iost^ince,  at  those  blackish, 
Mithy-looldag  mawed  exhibitetl  as  clay-iron.itone,  >\Tuit  a  striking  contrast  they  pn*sented  to  those  bean* 
lilbllT  poliibea  pieces  of  machinery  in  motion  in  the  neighbouring  hall !  And  yet  they  contain  the  irtm  of 
irfnco  ttMKf  machines  are  made.  What  is  the  ditlerence  between  those  yellow  masses  called  copper  ore  and 
ibeaiftliaialofourciLipfier  coinage?  Simply,  that  it  is  combined  in  the  former  with  suljihur.  The  substana^s 
Willi  wiiicli  metals  are  thus  combined  in  ores  are  not  numerous.  In  general  it  is  oxvgen,  one  of  the  consti- 
tamU  of  air  and  water:  carbonic  acicl,  another  substance  existing  in  the  atmospdere,  and  which  is  fami- 
Inrfjr  known  to  all  a»  the  ^as  which  effervesces  from  champagne  or  soda  water ;  sulphur  ;  and  silica,  one  of 
Ike  BUuiT  forms  of  which  is  flint. 

Lr.  '  -  "  -  i<  of  On.' gives  but  little  information,  and  presents  but  little  inter*:*?!,  unless  we  know 
how  r'  ^<ir».\  the  preparatif»n  whi«*h   it  nudergCM?s  to  fit  it  for  tlie  operation  of  extracting  the 

,.  ,.  w.-uus,  and  the  nnture  of  the  process  employed.     This  s*)rt  of  information  we  shall  endea- 
•  tcmpply  as  briefly  as  possible  :  but  a^  the  subject  is  extensive  we  shall  have  to  divide  it- — and,  for  thii 
"^%  WT'  T,*irr..  ..,  showing  how  MetaUic  Ores  occur  in  the  em'th,  and  the  countries  where  they  are  cbi*  fiy 
Iti  4  this  tnsk^  we  shall  endeavour  to  do  more  than  sjitisfy  mere  curiosity.  We  shall,  as  far 

«r«p«'     ^  -.  aUude  to  the  economic  comlitions  which  are  required  to  render  the  existence  of  rich 

►  IB  a  OMiniT)'  of  practical  value,  and  point  out  their  relations  to  the  sociid  condition  of  a  people. 
Many  of  the  Metals  of  the  third  class  constitute  important  dementis  in  the  composition  ot  rocks,  such  us 
Idtttt,  which  contains  a  beautiful  metal  of  a  silvery  lustre.     But  the  greater  part  of  tlu^   nietids  of  the 
r  two  dasses — that  is  to  say,  those  which  an*  eoranionly  known  iis  metals — d<j  not,  if  we  except  iron, 
r  anypf  the  elements  of  onliiuur  rocks,  and  are  only  found  in  certain  locidities,  and  under  pi'culiar 
Tims  we  rarely  find  metalliferous  deposits  in  nat  countries,  whUe^  on  the  other  hand,  we  find 
fifw  mount  r  ricta  without  them. 

Thr  ni  i.bserv^er  in  the  neighbourhood  of  Dublin  must  have  noticed  that  there  is  a  remarkable 

AAmiCC^  I  ment  of  masses  of  rock  in  a  granite  quarr}'  and  in  a  limestone  one.     In  t!ie 

iM^  he  lar  series  of  l)eds  placed  one  over  another,  .*H)m<'timej«  horizontally,  like  the 

CpBfWi  of  masonry  in  a  wliji,  and  sometinics  inclined  at  an  angle.     In  a  granite  quairy,  on  the  other  hand, 
attlBiilgli  a  number  of  joints  or  cracks  ^ill  be  seen,  there  is  a  total  absence  of  this  bedding  or  stratification, 
\  iib  ealM.     Bocks  deix)sited  like  Umestone  art'  callerl  sedimentary'  or  strntified^  and  are  supposed  to  have 
tprodQCc4bj  deposition  frc*m  water ;  thos**  like  granite  are  called  umtraiified  or  igneous  rocks,  because 
jiti^  lo  have  been  formed  by  the  action  of  heat*     The  stratified  rm^ks  being  placed  one  over  the  other 
TMdu  in  a  wall,  it  is  <|tiite  clear  that  the  under  ones  were  deposited  first.     For  example,  sbte  rocks  are 
a^T  fbnrid  bt  low  limestone,  and  are  therefore  older,  while  chalk  occurs  above,  and  is  therefore  more 
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recent.    The  igneous  rocks  are  of  various  ages,  even  where  they  occur  imdcr  sediraCTitary  rocks.     Granite?, 
however,  in  reJatiun  to  mo^  other  roeJcs,  may  be  consiiJejx'd  a  very  old  one. 

Now  it  woiilti  aj>j>ear  that  the  &^  of  the  rock  has  something  to  do  with  the  metal  which  is  found  as- 
aociated  with  it.  Thus*  tin  is  raidccd  as  one  of  the  ohlent  metals,  Iwcause  only  found  in  the  ohJe^  rocks 
known.  Tiien  comes  bismuth;  copper,  le^d,  aud  zinc  occur  in  rocks  of  vanouf^  o^*s ;  ffohl,  silver,  and  co* 
halt  lire  oonsiden^d  comparatively  now,  while  iron  is  of  all  ages.  Tlie  mineral  wealth  of  a  country'  is,  there- 
fore, to  some  extent,  inoicated  by  hs  physical  geography  ancl  geolog}'. 

Wh<m  a  metal  is  fouml  assfjelitetl  with  a  rock,  it  does  not  nt  all  follow  that  it  is  of  the  same  age  05  that 
rock,  although  it  may  not  Iw  found  in  any  more  n^cent  one.  Tins  brings  us  to  consider  the  peculiar  condi- 
tions under  which  metals  occur,  and  these  we  shall  class  under  two  deimminations,  neglectmg  all  minuter 
iubdivuiion,  which  neither  our  spa<X!  nor  objecl  mtjuUI  permit  us  U)  dwell  ufion.  Ores  then  oecmr  eith»:ar  in 
Bankfl^  which  are  probably  cont^uuparaneous  in  formation  with  the  aasociatea  rocka,  or  Veins,  which  are  cod» 
Biderod  to  be  posterior  to  them, 

A  Batik  may  Ijc  considered  as  a  Ix'd  of  mineral  matter  similar  to  an  ordmarj'  bi>d  of  rock,  and  vaning 
in  thickness  fi*om  a  few  inches  to  many  )  ards.  They  ai\.%  in  fact,  only  distinguishable  from  the  adjoining 
rock  by  their  composition.  It  is  necessary  to  remember,  however,  that  the  whole  mass  of  such  banks  is  not 
metalhferous.  The  mt^tallic  portion  is  usually  M'att4'red  through  a  stony  matrix,  or  interleaved  with  it,  or  it 
forms  tliin  lasers  or  <mall  veins  crossing  it  in  every  dirt»ction,  or  disposed  in  nets,  or  in  scattered  nmlules*  A 
good  example  of  the  latter  was  presente^l  by  clay  inm stone,  ofwliicb  some  s^iedmens  in  the  Exhibition, 
&om  Castlecomer,  showed  the  form  of  the  nodules.  The  term  Ore  is^  however,  m  most  CHse\  applied  lu  th<? 
whole  mass  of  the  bank  when  it  is  w<>rk<'d  ft  tr  the  metallic  j>ortion. 

Besides  the  chiy  injnstones  of  the  coal  fields  many  other  oTva  occur  in  tliis  way.  Tlie  cclc^bratecl  mine^  of 
iron  in  Swetlen  and  Nom^ruy,  for  instance,  are  of  this  character,  and  even  copjM?r  and  lead  fn-ipiently  tnx'ur  in 
the  same  way.  Sometimes  these  banks  are  of  enormous  thickness,  and  of  considerable  dimensions,  itud  even 
constitute  entire  mountains,  as  the  Taberg  in  Sweden,  which  is  a  hill  of  alxnit  f»<M^  fei.4  in  height,  entirely 
oomposi^d  of  nmgnetic  oxide  of  iron.     At  GeUivara,  in  Ijapland,  und  in  Styria,  similar  iron  mountains  occur. 

A  Vein  may  be  considered  as  a  rent  or  fissure  in  a  rock,  which  has  iK'Come  snbf**tjuently  filled  up  by 
substanct^s  differing  more  or  less  from  the  surrounding  rock,  only  a  variable  portion  of  wnicJi  consists  orme- 
tallic  com{>omiils,  the  rest  being  of  a  stony  cbarjicter,  and  called  jgftfn^'^Me,  or  vein -stone,  examples  of  which 
were  pre^'Uted  by  nearly  all  the  sj^'eimens  in  the  Exhibition.  The  substances  which  usuallv  form  the  vein- 
stone  are  quartz,  carbonate  of  lime  or  calc  spar,  fluor  or  Derbyshire  spar,  barji^s,  &c.  Sometimes  all  the« 
together  exist  as  vein-stone,  and  but  very^  r.irt»ly  diK'S  it  consist  ctf  only  one;  nevertheless  some  one  of  the«? 
pn_»<lianinate3  in  certain  parts  of  the  vein,  and  ve.r>'  frtHpieiitl}^  characterizes  entire  mining  districts.  In  the 
same  way  the  nietalhc  contents  of  a  vein  are  ver>'  randy  contined  to  one  metal.  For  example,  tin  is  usually 
aecorapaniiHl  by  tungsten  and  ari?enie ;  Iwid,  by  silver  and  zinc ;  copjier,  by  silver,  «inc,  arsenic^  &c. ;  and 
iiN>n  pj-rites  or  sulphur-stone  is  found  in  nearly  all  veins. 

The  metallic  jjortions  are  variously  distributed  in  the  vein.  Sometimes  they  form  a  single  band  through- 
out the  centre*  of  it ;  sometimes  a  number  distributed  in  a  sort  of  purailel  scries.  These  hands  are  occasimially 
continued  for  a  ^n^at  distance,  at  other  times  they  break  off  at  certain  intervals  and  again  recommence. 
Sometimes  irregular  metallic  mjL<!scs  occur,  called  l>y  the  luiuers  hiinvhea  nf  ore.  The  most  certain  vems  are 
those  containing  bands  of  metallic  matter,  antl  the  least  profitable  an<i  uncc-rtain  an?  those  where  irregular 
masses  are  found,  because  in  those  castas  the  working  of  the  mine  is  conducted  as  a  mere  hazarrL  The  dis- 
tribution of  metallic  matter  in  a  vein  has  thus  sometimes  as  great  an  influence  upon  its  economical  value  as 
its  oomjjiarative  richness;  a  poor  vein,  but  of  uniform  composition  for  a  great  length,  l^eing  in  g<?neral  more 
advantageously  worked  than  rich  veins  where  the  ore  is  irregidarly  distribute*l.  The  great*?r  nundx'r  of  the 
veins,  or  lodcis  as  they  are  called  in  Cornwall,  are  of  the  former  ciiaracter;  aud  hence  although  the  dn* ssod  ore, 
that  is  the  ore  as  it  is  j>repared  for  sale,  does  not  yield  on  an  average  more  than  8  per  cent,  of  copjjcr,  the 
Cornish  mines  are  always  profitable* 

Veins  pass  in  a  direction  frouj  the  surface  downwards.  They  .scarc<>ly  e^'er  descend  in  a  perpendicular 
direction,  but  in  many  cases  do  not  tlifler  very  much  frtim  it.  Occasiomillv  they  an^  ver)'  much  incJin^ ; 
this  incUnation  gives  them  a  certain  lUrection  in  relation  to  the  horizon,  which  enables  usto  divide  veins  into 
classes.  It  Is  verj^  singular  that  the  great  majority  of  rich  mineral  veins  nm  in  a  direction  differing  httle  from 
east  and  west,  and  are  hence  suppjseil  to  be  coimeeted  with  the  magnetism  of  the  earth.  The  veins  which 
run  in  a  morc  or  less  north  or  south  dii-ection  ai\!  in  general  poor,  and  in  numerous  instances  even  eoDtain 
only  clay  and  quartz.     Miners  call  the  first  right-mnning  veinjt^  and  the  latter  eross-courseM. 

Some  veins  run  five,  ten,  or  even  more  miles  through  a  country,  when  very  much  Inclined-  In  gi?neral, 
the  richer  the  vein  the  greater  will  Im?  its  length ;  thus  the  cc*lebrate<i  silver  vein  calleil  the  Veta  Modre^  or 
Old  Mother,  at  (iuanaxuato  in  Mexico,  is  worked  along  an  extent  of  eight  miles.  Although  some  few  casea 
are  suppttsed  to  have  l)een  obs-rved  of  the  termination  of  a  vcia  or  lotle  at  a  considerable  depth,  still  the 
gn'ater  numl)er  continue  beyond  the  limits  of  the  deepest  mine.  The  thickness  of  a  vein  may  \ary  frcrm  a 
few  mches  to  150  feet,  whii'h  is  about  the  thickness  of  the  silver  lode  just  mentioned.  Even  the  same  vein 
may  var}-  in  the  space  of  two  or  thrive  fathoms,  from  a  few  inches  to  eight  or  ten  feet;  from  three  to  four 
^net  may,  however,  be  considered  as  an  average  size  of  good  veins* 

l^ci'e  are  some  curious  circumstances  connected  with  veins  as  we  descend  into  the  earlL  For  example^ 
in  Cornwall  tin  is  only  found  to  a  certain  depth,  after  wliich  copper  b«^c«mes  abundant.  Again,  certain  m 
of  silver  in  Peru  and  Mexico  are  only  valuable  near  the  surface,  wlule  the  veins  of  silver  in  Germany,  on  ! 
other  hand,  aiv  onl^'  productive  at  a  certain  depth,  the  upper  jwrtion  containing  only  iron.  Connected  with 
the  hitter  iwint,  it  if  msxMtay  to  ub!4?r%'e  that  an  opinion  prevails  among  g)t*ologists  that  ^-eins  are  somehow 
<*onnected  with  igneous  action «  that  U  to  say,  that  most  metallic  veins  are  either  in  ijrneons  rocks,  such  as 
p^nite-,  or  imme<iiately  connect^jd  with  them.  This  if  so  far  true  that  the  principal  nch  mining  distnctf  of 
all  countries  are  «o  dtuate.     But  there  are  many  imDes  where  no  trace  of  igneouf  rocks  has  been  oh 
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fodi  lA  llie  celebrated  quicksilTcr  mines  of  IcHti,  the  mme3  of  Po|T|rau  in  the  volley  of  the  Mur,  and  many 
othieTS  in  England,  suoh  as  the  ^reiit  lead  cJistriet  of  Derb)shin»,  l1ie  existence  of  such  mines  imconnected 
with  igxiix»U!»  rocks  has  hence  led  to  the  moflified  view  that  rich  nictalHo  veins^  although  more  abnndjmt  in 
g^mnitc  And  other  ijnvetius  roeks,  are  le^is  conneeted  with  the  nature  of  the  rc»ck  than  with  the  existence  of 
0«lt  iTmcks  or  dislocations  in  the  iiitrata.  Such  di^Iorations  are  found  in  all  mining  di^rict.s^  no  matter  whj&t 
UM  incliidtng  rocks  may  be.  We  have  spedally  mentioned  this  {m  euliarity  of  veins^  Ijecause  it  is  dometimes 
Miltd  ihat  ioixie  of  our  richest  nnnes,  »uch  as  Knockuiuhon  and  Berehaven,  which  ai-e  iji  shite,  and  appa- 
noily  totally  unconnected  with  igneous  rock^,  miiBt  on  that  ac«Hjunt  be  ,*ooti  exhausted.  There  exist,  how* 
firf«r,  no  (acta  to  support  sueli  an  opinion,  and  the  oldest  mines  of  England  and  the  Continent  worked  in 
BmiUr  rocks  appear  to  be  as  inexliauatible  aa  those  situate  in  granite  or  in  the  immediati^  neighbourhood 
fiftl. 

IfSaeral  districta,  we  may  further  observe,  are  in  most  easc^  circum»cribc<l  within  certain  narrow  limits* 
fWesimplef  the  eelebratefl  mining  district  of  Freiburg,  in  Saxony,  is  onlj'  about  ten  miles  lon^  and  five*  milaB 
taMldi  iciajret  there  are  at  least  eight  different  sj^steuis  of  veins,  Ibr  thu  most  part  containing  dilferent  metals^ 
i^Hkn  tliii  miall  tract ;  and  to  come  nearer  home,  we  may  draw  two  lines  almost  paralJol  through  the  countica 
c»f  Dublin  and  Wicklow,  and  separated  by  only  a  few  miles,  and  find  that  one  woidd  pass  through  nearly 
Cfwr  district  where  lead  has  been  found,  and  the  other  tJirough  the  places  abounding  in  copper, 

Wc  have  already  mentioned  that  the  metals  when  found  in  nature  are  in  a  state  of  eombination  with 

Mber  iobptancee ;  some  of  them  combinatiomB  of  no  im|>ortance  in  an  industrial  point  of  view,  and  otliers, 

(  ftltfKMIgll  largely  used  in  other  count ries  in  their  matitifactiire.  an*  not  found  in  sidlicient  quantity  in  Ireland 

,  %S>  h990t3niomicaXiy  employcHL    In  briclly  noticing  the  oivs  of  tlic  ditfi^rt'iit  meta!s,  wc  shall  cons^-queutly  eonfme 

\  to  thoae  of  common  occurreiiec  with  us^  commencing  with  iron,  the  mOi>t  valuable  and  abundant 

of  tlie  tneCals. 

OrcM  of  Iran, — The  important  ores  of  iron  are  four  in  number :  1.  The  magnetic  oxide  of  iron  ;  %  The  red 
^mde  or  liemaiite^  incluihng  bog-iron  ore ;  3.  Spat  hose  iron^  yvhich  ib  almost  a  pure  carbonate  of  iron ;  and, 
4.  a^'irongione. 

The  fin5t,  or  magnetic  oxiile,  is  the  richest  ore  of  iron  ;  hut  although  it  occurs,  as  in  Swedeji,  in  imraense 
divpORitB,  it  is  the  U^ast  widely  distributed.     It  occurs  in  many  parts  of  Inland  ;  among  others,  in  a  htd  of 
ipvul  tmulder-Uke  maftses,  several  miles  long  on  theAughrim  river*     It  yields  the  fiuest  iroo  perhaps  of  any 
F«)f  the  OKB  of  that  metal. 

TIk  second  cla^  of  iron  ores  are  also  eompounds  of  iron  with  oxygen,  but  containing  more  of  the  latter 

■Milt*  with  the  atldition  of  a  certain  amount  of  water     The  ores  of  this  class  are  of  various  degrw^s  of 

I  purity,  according  to  the  proportion  of  foreign  substanei.^s  mixtMl  ny>  with  the  ore.     For  exanuile,  bog-iron 

kiire,  which  may  be  eonsidereii  as  a  hematite,  and  which  consists  of  a  sort  of  cliukerj'  maiis,  which  fbnas  in 

t, — very  fretpiently  trom  the  accumulation  of  tlie  Icrrugiuous  skeleton  of  a  microscopic  animalcule, 

mella  ferruj^in^a^ — ^is  m  impure  from  the  preaence  of  a  niuul:M/r  of  other  substances,  that  the  iron 

'  fram  it  is  hartl,  and  so  brittle  that  it  can  only  be  employed  in  casting  ornaments.    Msuiy  examples  of 

\  Idnil  of  iron  were  in  the  ExhibitioTi,  among  which  we  may  e.^peeiallv  nientioii  the  bt^antitul  ca><ting  of  the 

KSll|iper,  afti^-r  Ijconanlo  da  ViiU'j,  from  Berlin,  and  the  tlelieate  ornaments  tor  the  person,  such  risliuekles, 

|lllMtltfU»  Ac-,  fntra  the  same  pla<*e.     Hematite  is  the  niosi  diilliN^Hl  ore  of  iron.     In  Enghmd  it  if^,  with  one 

r  two  tsbceptions,  mendy  employed  t^i  enrich  the  poor  on'S  of  t!ie  ct^fil  districts,  although  in  many  jihices  it 

eenii  mder  aiich  circumstances  sis  would  euablc  it  to  bt:»  worke<i  alone  mi  a  gnrat  sc^e.    In  France  hematite 

^  fvy  afammlant,  and  is  hu-gely  worketl ;  when  pure  it  yiehls  admiruble  iron,  some  of  the  finest  specimens 

ftbe  BcfTy-irou  being  made  trom  it.     In  other  countries,  also,  it  is  extensively  worked.     We  jiossese  in 

rXwjbipd  tfmrml  depc^ts  of  this  class  of  ori>,  which  are  extremely  rich,  many  of  them  gix'ing  sixty  per  cent, 

<if  iron ;  llu»  b  Mieetally  the  case  in  T\Tone,  where  it  is  associated  with  tlic  ooal  and  fire-clay  of  that  county, 

mad  m  Uiotv*  popiuarfy  luiown  as  mgle-ntone, 

"      '      e  iron,  when  pure,  is  of  a  white  colour,  and  resembles  in  appearance  the  wliiti*  veins  of  calc*spar, 

^  _:  m  many  liuiestone  quarries.     It*  smfaee  rapi<lly  l>eeomeji  nnl,  however,  on  exposure  to  the  air. 

*  di*poaitfi  of  this  ore  occur  in  St>Tia,  from  whicK,  in  gn^at  measure,  the  celebmteo  irtin  and  stt.'cl  of 

ftaillia  III!  nuifkv     It  ah^o  oocuni  abunclantly  in  Catalonia,  when?  considerable  ipiantitit^  of  iron  are  made 

yiWty  of  which  is  quite  as  cudebrated  as  that  of  8tyria  or  S^viKlen.      Some  dejH>sits  of  this  on* 

d,  among  which  we  may  mention  one  on  tlie  property-  of  the  Marquess  of  Dowualiire,  in  the 

Ciiy*troo«(an<»  is  a!«o  chiefly  a  carbonate  of  iron,  but  a  ver^'  impure  one,  being,  in  fact,  a  carbonate 
tttaed  with  a  varialile  ciuantity  of  induratiHl  clay  muti  It  occurs  in  beds  and  nodules,  imbedded  in  slaty 
d^,  ■wndili  i1  with  UmIs  of  (^^al  in  all  countries,  Tliough,  with  few  exix'ptions^  it  is  the  most  impure  and 
\  tm^  i^rir^.n  not  yielding  in  its  raw  state  mort^  tliaii  from  20  to  V}  jrt  cent,  of  metal ;  it  is  neverthe- 
t  fir^  H»»«t  inqMjrtant  ore  of  iron,  and  the  one  from  which  the  jjn'ater  part  of  the  supply  of  that 

la  llii^  ariw^s  from  the  happy  combination  in  the  districts  where  it  oecurs,  of  all  tlje  eoo- 

^-iiry  for  the  success! ul  mauufactnn?  of  iron. 
Iran  *^  >-i  widely  ditiuse<l  nu!tid  in  natan?,  we  may  naturally  expect  to  find  it  abundant  in  Ire- 

II  ip  tnw*  tiling,  however,  to  find  an  ore  of  iron,  and  another  to  obt^iin  it  in  such  quantity  and  un*ler 
coo'fifimi*  rt«  would  |K^rmit  of  its  being  worked  with  profit.  In  coal  districts  clay-irunstone  oecars 
"   nt!  MIS  we  have  the  two  chief  raw  materiids  at  a  cheap  rate.     The  tire -clay  for  buihling  the 

MHittone  tor  fluxing  are  also,  in  general,  found  on  the  s(>ot.  It  is  to  this  cmpious  combina- 
tkn  w  lunrc  abuvt  alluded  in  speaking  of  cUiy -ironstone.  At  Arigna  and  other  distritjls  in  the  neighlxiur- 
baodof  Lough  Alh'n,  silunte  upni  the  Leitrim  coal  basin,  such  tavourable  conchtiotis  ctiexist;  and  nccortiingly 
mamft  j^etart  Mtpy  ire  of  iron  wtis  carrie<l  on  there,  which  did  not.  however,  long  survive 

ik^  pvi^dlifig  <  e  of  Irish  industrial  entei-prises.     Within  the  present  year  the  ma- 

rhlipgaineouuneu*.^^!  at  L  n.evtjleii,  not  far  distant  from  the  original  scene  of  operations,  under,  we 
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bope^  more  fuvourable  auspices.  Irnn!«tcme  occurs  al«*o,  a^sociutcd  with  coal  in  immense  quantities,  in  Kil^ 
[  Icenn}',  but  hitherto  no  atteoipt  huB  Ix'en  mside  to  utilize  it,  notw^thsianding  that  in  Amenca,  mnl  in  Waltjfj 
[  contiidprablu  fiuaiititit^s  of  iron  are  now  made  with  anthracit*?  coal.  The  same  remark  applies  to  the  iron- 
[  9toHe  of  the  ]Siun<5ter  eoal-fiehl.  In  tlie  Count  j  TjTone  the  roal  h  bitiuninotus,  aiwl  yiehis  grxxl  eoke  ;  andl 
[in  adilition  to  the  ironstone,  wliich  is  abuiidmit,  a  verj'  rich  hematites  n»  we  have  alrtjady  remarkwl^  ia  also 
found,  M)  tluit  the  ciretiuu^tanpes  of  that  coal-field  are,  bo  far  as  we  can  judge,  very  favounible  to  the  talAbliab- 
tnejit  of  the  iron  manufacture. 

The  other  orej?  of  iron  are  also  very  abundant,  but  as  they  are  not  a^ssociated  with  coal,  they  can  nevei 
form  the  bas>is  of  a  mjumfacture.  Many  of  them  are,  however^  so  pure  and  rich,  that,  when  easily  worke4^ 
and  where  situated  advantajreously  for  transport,  they  might  be  profitably  employed  to  raise  the  qujility  of 
the  \XK)T  ores  of  other  districts.  Among  these  we  may  niciiti<«n  tlu^  tiiajrnetic  iron  of  the  valley  of  the  Anghrim 
River  in  W^ieklow,  and  some  clepositB  of  spnthoi«t'  imri  in  the  county  of  Down.  In  former  times  a  considerable 
quatitity  of  iron  waa  made  from  such  ores  with  charcoal,  and  to  that  circmnstance^  among  many  others  we 
owe  the  unfortunate  destitution  of  woo«l  which  pi-evaib  in  this  eount^^ 

The  illustration  of  iron  ores  in  the  Exhibition  waj»  ven'  small ;  the  only  important  sej*ies  eidiiliitec]  being 
the  hi^ly  interesting  collection  of  ironstones  and  associated  p^t,**.  coals,  and  afindstones^  contributed  by 
Mr.  William  Murray  on  the  part  of  the  !Monkhind  Iron  and  St4*id  Comp.'uiy,  (ila!<(irow.  Thi:?  series  repi 
Bcnted  in  a  rory  complete  miinuer  the  coaLs^  ironstone*?,  limestones,  and  sandstone*  of  the  coa)*fields  of  La- 
tiiirk^hire.  Tliis  coal  district  conttiins  from  twenty  to  thirty  seams  of  coal,  of  wliich  from  five  to  fix  are 
usually  worked  in  a  cx:»Uier)\  havinjj  an  ajij^re^ate  thickness  of  alxmt  twentj'  feet.  The  whole  area  of  coal  to 
tlie  county  is  about  !'>(*  s<piare  miles.  Cunaiderable  quantities  of  iron  are  made  in  this  district,  of  which  the 
scried  here  mentioned  contain  a  ven"  complete  iUustralion.  A  few  samples  of  the  celebratetl  black •baDd 
ironstones  of  Ar^'le.^hire,  both  raw  and  calcined,  wei-ealso  exhibited  by  the  Kirliriton  Inm  Company  of  that 
eounty.  The  only  Irish  ort»s  of  iron  cxhibitt^d  wen?  thi;  clay-ironstcines  of  Castk^comer  in  Kilkt?nny,  sent  by 
the  lionourable  C  W^andesfor«le ;  some  f^midl  pieces  of  spathose  iron  tirjin  the  new  red  isantbtuoe  in  tha 
county  of  Down,  contributed  by  the  Manpiess  ol  Dnwnshire  :  and  two  suuill  H{M!cimens  ofmicaeL-ous  iron  ore 
frouY  Limenck  ami  Clare.  The  ironstones  of  the  Lough  Allen  district  were  totally  umvpreitejited  in  the 
Exhibition.* 

Copper  Oreg — Coppr,  although  loss  abundant  than  iron,  h  found  under  quite  as  various  conclitiont, 
for  example^  copper  pwites,  sidphuivt  of  coppt*r,  \prvy  copper,  an<l  malachite  ;  but  there  are  \x'iy  few  of  the 
ores  of  any  prai-tical  imporUince.  Only  the  two  farmer  jiossess  any  interest  for  uft,  m  being  the  ores  found 
in  workable  quantities  in  Ireland. 

Copfx^r  p^Tites  is  of  a  dec^p  brass  colour,  and  consists  of  about  thirty-five  per  cent,  of  sulphur,  thirty  of 
iron,  and  thirty-four  of  eoj>|KT,  As  tlu^  ore  is  seldom  found  pure,  the  usual  eonuuercia]  ore  contiiins  much 
iron.  Nearly  all  the  Cftrmsh  ores  consist  of  this  mineral,  as  well  as  the  in^ater  part  of  thoK*  shipped  from 
tliis  country  to  Enj^lamL  llie  ^ulj>hun<ofcop[)er  is  of  an  iron-£jrey  colnur,  *Mjnietiines  purplish  and  iridescent. 
Mlien  nearly  pore,  it  would  contain  adniut  twenty-one  pt-r  ceut»  of  sulplmr,  and  seventy-seven  iwr  cent, 
of  copper,  but  it  is  alwaj-s  more  or  less  contaminat^Hl  with  pmtcs.  In  p-neral^  the  copper  pmtes  on?,  when 
pT«?pan*d  for  sale,  does  not,  in  Cornwall,  )ield  mon*  than  an  avera^  of  eij;;ht  per  ct»nt.  of  copper,  and  the 
Irisn  about  ten  per  cent.  Tliis  is  owini;  to  the  larcje  fiuiuitity  of  veinstone  or  puijjue  mixed  uji  with  it,  and 
which  woidd  costt^w  much  to  wash  out,  it  hnng  fouml  cheat)er  to  smelt  it,  in  cons«^'quence  of  the  low  price 
of  fuel  in  Wales,  where  the  p^'ater  part  of  the  t*op|ier  ores  of  En^L%nd  and  In^bnd  are  smelted. 

As  copjK^r  ores  have  always  lx»en  of  more  im|>ortance  in  Ireland  than  those  of  iron,  so  they  were  mueli 
lM>tti?r  illiLHtnited  in  the  Exhibition,  but  the  spei-imens  were  exclusively  Irish.  ITie  chief  miming  (iistrictf 
nipn>sf^nt4*il  were  the  copper  piTite*  of  the  Vme  of  Avoea  (Bal Kin urtagh  and  Comiiuy)  ;  Knockniahon,  in 
the  county  of  Waterfonl ;  Ben 'haven,  eounty  of  Cork  ;  Dhurode  mine,  in  the  same  county  :  argentift'T 
sulphunt  of  c^>pper,  Shallee  andGurtnad\Tiemine^,  county  of  Tipjierttry:  and  argentilerous  purple  copper 
Clontoo  mines,  near  Ken  mare. 

Copper  is  almost  exclusively  foimd  in  the  »late  rocks  in  Ireland,  and  hence  the  supposition  already  do- 
tioed,  tluit  they  will  soon  Iw  worked  out.  It  is  principally  developed  in  five  *listriets  : — L  Wicklow ;  2.  Wa- 
terford ;  8.  South-west  of  Inland,  comprising  parts  ol  Cork  and  Kerry  ;  4.  Tipj>erar>\  and  parts  of  limerick ; 
and  5.  The  west  of  In*land,  comprising  parts  of  Galway  and  Maj-o  ;  of  which  the  firet  four  only  were  properly 
represented  in  the  Exhibition. 

Letid  Ores — flidena^  or  sulphnret  of  lead,  a  compound  of  lead  and  sulphur,  of  a  colour  and  appeanmce 
remarkably  rc»scmbling  lead  its<df,  \n  the  only  workable  on»  of  that  metal.  It  occurs  b  veins  ami  inneg\dar 
bunches  or  nests  in  rockis  ^f  v.iriotis  ages — granite,  slates,  limestone,  &c.  Galena  usually  contains  more  or 
{&&  silver,  which,  when  in  sufficient  quantity,  is  cxtracte<l.  In  the  average  of  Irish  on>^  the  silver  does  not 
exet^ed  from  seven  ounces  to  ten  ounces  in  each  ton  of  lead,  but  wjuie  of  the  ore  from  Kilbn*cJtan,  in  tlie 
tounty  of  Clan?,  b  stateil  t^  have  contained  120  ounces  per  ton.  The  collei-tion  of  lead  ores  in  the  Exhibi- 
tion was  also  exclusively  Irish,  and  was  much  more  extensile  than  that  of  copper ;  neverthek?s3,  it  by  no 
means  adequately  repreM-nted  the  n:'s«»urees  of  the  eountr)'  in  this  ivsf>ect.  Among  the  specimens  most  worthy 
of  notice  in  tliis  collection  we  would  certainlv  place,  in  the  first  nmk,  the  complete  series  from  Lugaiiun*  and 
otlier  mine^  of  the  Alining  Company  of  InJand.  Fine  specimens  were  also  cxliibited  of  the  argentiftTOU* 
Wad  oresi  of  Silvi^rmines,  in  the  eounty  of  Tiiqierary,  the  property  of  the  Geneml  Mining  Company  of  Ireland  j 
f»ome  fine  crystidlize<l  spx^imens,  showing  tnc  veinstone  from  Glengola  mines,  county  of  (ialway ;  spedmens 
from  Lansdowne  minims,  Kenman? ;  argentiferous  lead  fipi»ra  Ckitrher  and  Castlemaine  mines^  in  Keny ; 
Kiloinogue,  near  Bantry,  county  of  Cork  ;  and  with  antimony,  from  KilbrE^kan,  county  of  Clare.  Somespeci* 
mens  wore  also  exhibited  from  Newtownards,  in  the  county  of  Down,  which,  with  the  exception  of  one  cr  two 

*  Id  the  Official  Catalogiu!,  Dr.  Moore,  of  Saville-row,  Loodoo,  was  ioentJaii«d  as  the  exblhitor  of  a  oolkctjoo  from  tkii 
'^jm^ff^  but  It  was  not  to  be  foimd  in  tlie  Exhibitlua. 


'  ns  by  the  Marqu^as  of  Downsliiiits  were  the  sole  representatives  of  the  mineral  wealth  of  the  North 

*^./.i  OitM, — ^There  are  only  two  ores  of  zinc  of  any  commerfrial  imf>ort4inec* : — 1.  Tlio  sulphtirt't  of  zinc 
hleiicfe«  wfaidi  u»  A  compound  of  sulphur  and  zinc,  'and  liHiially  ftcconijuiming  other  metallic  tmlphim^ts, 
^  '-^  tbit  of  lend  or  galena,  being  culled  by  tlie  niini'TS  of  that  uiiuera!  jat^k  ;  It  oecurs  principally  in 
all  rocks  below  the  chalk:  antl,   2.  The  Carbonate  of  zinc  or  cidainme,  which  is  either  an  earthy- 


j,  w>ddish-^";r  mineral,  or  a  hard,  yellowish -gre)-  ma^,  resembling  in  a  very  striking  manner  mag- 
limcHtODe  in  itu  external  appearance*  It  in  u.simlly  fonnd  «»«ixiate<l  with  cjdcareous  betls  of  the 
:  group.  There  are  two  kind*  of  blende,  oni*  denoniiniite^l  bhiok  blende,  and  the  other  yellow  blende. 
They  are  iouiitl  in  greater  or  less  qiianttty  in  all  lead  nn"nc« ;  R>e<-iinens  havxs  however,  been  exliibited  only 
fiviiQ  two — Ltipuiure,  in  the  county  of  VVicklow,  and  tilenguhu  in  the  county  of  Cialway  ;  the  latter  beau- 
Izfully  ci^ftallized.  Cahuiiine  has  not  yet  l»een  Ibnnd  in  any  quantity  in  IrelnndL  Several  specimens  of  ihw 
are  were  ejdubited  by  the  Vieille  Monttif^i*  Zinc  €*onipitny,  fmm  their  celebrated  mines  in  Belgiunu  Cak- 
inay  j«t  be  fotmd  in  the  chaUt  distriets  of  the  North  of  Ireknd,  oapedaUy  in  Atitrim,  if  properly 
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e  haw  now  noticiorl  all  the  important  Orr^  ex^hibitcxl^  and  we  may  diamiM  the  others  in  a  few  word?. 

TIkiv*  wen?  a  lew  sptidnien.^  of  manganese,^  but  witli  one  exc<:!i»tion  they  were  vcrj*  triviaL     Tliis  metal, 

ttot  empki)e«l  in  tlie  metallic  Ibnii,  \»  of  great  importance  in  the  manufacture  of  chlorine,  bleaching 

_  V  ^'     It  ha*  bwn  found  in  several  part*  of  Irehinil,  but  the  only  dejiosit  hitherto  discovered  of  suffi- 

tBipoHance  to  \n^  worked  continuously  i*  that  at  Glaiidurt%  in  tlie  county  of  Cork.     The  Mining  Com- 

of  mbmd  c3Jubit<^d  samples  of  sulpliuret  (jf  antiiuony  from  the  mines  of  Olontibret,  in  the  countv  of 

Afiaagh.     llie  vi'irn  which  have  Ixieu  fhscoveif  d  tbtTL*  are,  however,  ver>'  unimportajit,  and  were,  therefore, 

raJBoqiushiHl  by  the  Compjuiy  after  an  unj*iicce*sfiil  atti'inpt  to  work  th»;m.    S<»me  beautifid  specinic*ns  of  native 

•ajBlmrft  of  antimony,  together  with  the  Win^d  commert.ial  sulphiuvt  and  the  regulus,  as  sold  lor  nuxing 

Willi  LeAd  for  making  printers*  types,  from  near  Luxemburg,  were  exhibite<l  in  the  H-i^lgian  depjirtment. 

Samfotrig  up,  then,  all  the  examples  of  Irish  ores  ^hown  in  the  Exhibition,  we  have  the  following  m  the 

it  to  which  thi.^  department  of  induKtr}'  was  representtnl  t  Iron  was  exliibited  from  five  districts  in  five 

itirti ;  Copper  frtim  nine  tlistrict*!,  spnmd  over  eight  countiei«i ;  Lead  from  twenty  dii^tricts,  in  ten  eoimties ; 

F     Smt  ftam.  two  dlstrictn,  in  two  counties ;  Aniimomf  hma  two  districts,  in  two  counties ;  and  il/aii^aiitf4e  Jrom 

>lB^«ft  dlidLricta^  la  tlinn^  euiuitie». 

K3ETB3rT  OP  IBISH  MINBKAI.  WEALTH  AK1>  MmtNG  Dn>U9TRY  IK  IRELAND. 

Ik  nrait  be  obvious  to  all  that  the  previous  summary  possesses  value  only  when  we  are  in  a  position  to 

ntptre  It  with  the  ndnal  condition  of  Alining  Industrj'  in  this  ctjuntry.  Uufortmiately,  the  data  nece^Mary 

totlo  ao  art*  tvrv  dilficult  to  Ijc  ol#tained.     The  owners  of  niine^  ^nmi  unwilling  to  give  accurate  statistical 

atiim,  at  least  8uch  as  woulil  Ik?  of  a  churact*«r  to  indicate  the  true  condition  of  mining  induMTj',    Then* 

DO  n^cx»rtl  ollice  in  this  country  whence  acciu-ate  iiifonnation  of  the  orofcri'ss  of  conmierce,  mamdB<*- 

and  minin»j  in  li  lild  lie  couimunicatefl  from  time  to  time  to  tlie  public.    AH  such  statistics  an* 

anialg^anialiHl  with  tti  hind  and  Scotland,  and  henre  we  liave  to  wade  throu;nrh  an  immense  mass  of 

.   i<  ^>  -iifi[jle  numerica!  facts.     And  how  often  does  this  labour  lead  to  no  resulti  so 

•d  an*  the  numbi*rs.    We  have  endeavoiircHl,  as  well  as  we  i-orild,  to  separate  a  few  of 

,  fw  Tvl  ,♦;>,»»  l^i  Irish  mining,  which  we  shall  grive  in  the  following  nummary. 

lent  fjuantitv  to  form  a  probable  simnt*  of  manutaf  turiug  indu^^tiy  in  twenty - 

.  !  \f*N'n  counties — that  is,  providtnl  the  other  iiecessiir}  economical  conclitions 

iron  occurs  as  clav-ironston*\     It  has  Ih^'U  worked  to  a  prater  or  less 

H*,  in  three  of  which  the  ore  wa«  clay-ironstone,     VTiih  tlie  exception. 


In  aix  of  those  < 
\  w3L  vmotiB  times  in  i 


T^  crif  fhopc  carried  on  m  the  Arij^rna  district,  tJiose  workinjjs  were  on  a  small  s^-ale, 
CSepper  tias  boeti  discovered  in  UX^distriets  in  twenty *one  counties;  there  have  been  workings  carried  on 
Ml  rwnsMBm  limes  in  fitly-one  districts  in  twelve  counties. 

Ltmd  fefl*  h(^x\  fniTnd  in  VJ.H  districts  in  twenty -three  countit^;  in  twenty-seven  districts  the  lead  is  known 
xahm  waM*  riius  to  allow  of  the  profitable  extraction  of  tJie  silver;  fourteen  in  whiefi  blen^k* 

c  Miipfaiin  »ciated  with  the  lead  ore;  and  three  in  which  antimony  occurs.     Lead  has  U-in 

wot^mI  to  r  le.^5  extent  in  sixty -eight  districts,  in  twenty  counties. 

CPf  i  »  1-.  Cobalt  hsis  been  found  in  two  coimties ;  Tin  in  two  c^oontiefi ;  Antimony  in  four  coun- 

tif*  in  rni^  '  urs  unassociated  with  other  met4ds;  mUive  Siher  in  tight  localities  in  six  conn- 

laet;   CM'-'  <  [  M^m^anese  in  five  counties.     By  the  term  (iistritt  we  some  time*  mean  a  groufj 

■if  naan  ;  *  i'  Beivbaven  mines,  the  Knoekmahon  mine^,  &c.,  are  re^dly  a  number  of  distinct 

India  ni  t^i  ;uid  sometimes  also  worketl  undi^  the  same  management.     In  the  summary  just 

^f«a,  c^cn.  .L»,  ..  ^«  ,u,,  ,;i>uld  only  eount  n»  one  fbstrict. 

Hie  ti!itui  iti  many  of  the  loeab ties  herein  enumenitefi  may  not  contain  ore  enoup^h  to  pay  for  its  ex- 
CvMSaoii*  or  *w?ii*  ptThapt,  to  be  worthy  of  a  search  ;  nevertheless,  there  can  be  no  doubt  that  there  is  a  wide 
fiald  iat  pnofitable  inve^tmeut  in  Irish  mini's.  We  must,  however,  warn  our  readers  from  falling  into  the 
OMil«Ffar  cifaotne  of  otir  franfjuine  eountiymen,  who  an*,  always  talking  of  our  idleged  boundless  minend 
Out  mine*,  if  jutlieiously  and  spiriu-fUy  worked,  would  cont*er,  dnubtlea**,  a  great  benefit  ujion  th» 
:  but  it  i*  time  to  lay  a5i<h*  imaginative  pictures,  and  contvcnt  ourselvi»»  with  the  reality,  which  is  simply 
linrTJil  rt'«ciurt»r^  are  t^mpamtively  ^mall.  Cornwidl  idone  produc<.*s  al>out  ten  to  twelve  tttbfja 
1?  thf*  whf  »le  nf  Tr»'hmd  ;  ami  one  ili«trict  of  Derbyiihire  more  lend.  It  is  k'vond  dotibt,  that 
I  It'velojKMl;  but  in  this,  as  in  many  other  branches  of  indiistr}%  OUT progTeiw 

tg^CKtl>  speculations  blown  in  Ix*n don  for  stock- jobbing  purposes.     We  have 

>  of  oaoUicy  ui  iruhiiid  to  develop  a  prosperous  trade,  but  we  are  defecient  in  ent^rjirise     Would 
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that  Irishmen  learned  a  little  more  of  the  spirit  of  self-reliance,  and  thought  less  of  that  bugbear,  ^^  English 
capital,**  which  has  too  often  tended  to  bring  every  good  project  for  introducmg  manufactures  mto  this  countiy 
into  discredit. 

It  is  gratifying  also  to  know  that,  with  one  or  two  honourable  exceptions,  all  the  realty  horn  fide  specu- 
lations,  and  those  which  have  been  well  and  perseveringly  managed,  have  been  got  up  in  Ireland,  and  with 
Irish  capital,  and  that  the  bubbles  are  chiefly  of  foreign  manufacture.  Without  wishing  to  draw  any  invi- 
dious comparisons,  we  cannot  help  alluding  here  to  the  services  which  the  pioneer  of  Irish  mining  industry.— 
the  Mining  Company  of  Ireland,  has  rendered  to  this  country  since  its  establishment  in  1824.  With  a  sub- 
scribed capital  ot  £140,000  alone,  it  has  paid  in  wages  the  sum  of  £1,400,000.  At  present  it  employs  about 
2000  people  in  its  mines  and  coUeries,  and  pays  in  weekly  wages  £900.  We  only  regret  that  its  operations 
are  not  more  extended,  and  that  there  are  not  a  dozen  such  companies  at  work. 

There  is  no  branch  of  industry  subject  to  greater  fluctuations  than  that  of  Mining,  not  only  from  the  va- 
riation in  the  productions  of  the  mines  themselves,  and  of  the  nuurket  value  of  ores,  but  also  from  the  Jobbing 
connected  witn  shares  in  these  countries.  Nevertheless,  the  following  Tables  show  that  a  considerable 
amount  of  real  progress  must  have  taken  place  in  mining  industry  in  Ireland  within  the  last  few  years. 
From  other  considerations  we  are  also  convinced  that  Irish  Mining  Industry  is,  at  present,  in  as  healthy  a 
condition  as  it  has  been  for  many  years  past. 

Formerly  all  Irish  copper  ores  were  sent  to  Swansea  to  be  smelted,  where  accurate  statistics  of  the  c[uan- 
tity  sold  were  kept.  Durmg  this  period,  therefore,  the  Swansea  Tables  represented  the  actual  condition  of 
Lnsh  copper  mining.  Lately,  however,  considerable  quantities  are  sent  to  other  places,  and  the  Swansea 
returns  consequently  no  longer  indicate  any  definite  results.  The  following  Table  shows  the  quantity  sold 
at  that  port  for  the  five  years  ending  1852 : — 

Tons. 

1848,  . 12,586 

1849, 9,772 

1850, 10,191 

1851, 10,998 

1852, 9,995 

In  order  to  show  how  far  these  numbers  are  from  indicating  the  true  quantity  of  copper  ore  raised  in 
Ireland,  we  give  the  following  Table,  representing  the  quantity  raised  at  Ballymurtagh,  m  the  county  of, 
Wicklow,  for  the  eight  years  ending  1851,  and  the  quantity  sold  at  Swansea  :* 


Tev. 

1844. 
1845. 
1846. 
1847. 


Total 

Copper  Ores 

raised. 

7130  tons. 
6816  „ 
7318  „ 
6012  „ 


Sold  at  Swansea. 

3635  tons. 

2836  „ 

2564  „ 

964  „ 


Sold  at  other 
Ports. 

3495  tons. 
3980  „ 
4754  „ 
5048  „ 


Tear. 

1848. 
1849. 
1850. 
1851. 


Total 

Coppter  Ores 

raised. 

7621  tons. 
7783  „ 
6754  „ 
6026  „ 


Sold  at  Swansea. 

1317  tons. 

1233  „ 
839  „ 
102    „ 


Sold  at  other 
Porta. 

6304  tons. 
6550    „ 
6415    „ 
5924    „ 


The  following  Table  represents  the  results  of  the  workings  of  the  chief  Copper  Mines  in  Ireland  for  the 
five  years  ending  1852,  so  far  as  our  information  goes : 


TeM-. 

Berehaven, 
Co.  Cork. 

Knockmahon, 
Co.WaterfonL 

Ballymurtagh, 
Co.  Widdow. 

Lackamore, 
Co.  Tipperary. 

Holyfbrd, 
Co.  Tipperary. 

Ballina, 
Co.  Maya 

Ourtnadyne, 
Co.  Tipperary. 

1848 
ISttj 
186o| 
18tt| 

lassj 

Onantity  of  ore  raised .. . . 

Prodace  of  copper 

Per  centage  of  copper  in  ore 

Quantity  of  ore  raised.... 
Prodace  of  copper 

toni.ewts.qrt.llM'toiu.c«U.qrt.lbc 
6872    0    0    0  ;4674    0    0    0 
683    8    1  10  1  SH»  K;    \  *a 

toiM.evts.qn.lba 
7621    0    0    0 

tODi.evts.qn.llM 

162    0    0    0 

17  13    1    8 

116.8th 

114    0    0    0 

10  8    2    7 
9  6-8th 

101    0    0    0 

11  8    3    7 
11 1.4th  l-16th 

204    0    0    0 

16    3    2    4 

7  7.8th  1.16th 

140    0    0    0 

8  14    0  14 

6  1.8th  l-16th 

tont.evU.qn.lbt 

302     0     0     0 

73  18    1    9 

241 

toiM.eirts.qrt.llM 

69    0    0    0 

6    7    8  18 

11  5.8th  l-16th 

UMu.evu.qn.Ibs 

154    0    0    0 

16    9    1  23 

10  5.8th  1.16th 

9  7.8th  l-16th 

6812    0    0    0 
(»7     2     .S  SO 

81.4th 

2787    0    0    0 

247    1    0  25 

8  7-8th 

3314    0    0    0 

264  li    0    6 

8 

3624    0    0    0 

290  11    1  18 

8 

3471    0    0    0 

316  11    1    0 

9  1.16th 

5 

7783    0    0    0 

Per  centage  of  copper  in  ore  io  .i-Ath  i.ifith 

Qnantity  of  ore  raised  .... 

Produce  of  copper 

Per  centage  of  copper  in  ore 

quantity  of  ore  raised  .... 

Produce  of  copper 

Per  centage  of  copper  in  ore 

quantity  of  ore  raised  .... 

Produce  of  copper 

Per  centage  of  copper  in  ore 

6137    0    0    0 
638    6    0  12 
108.8th  l-16tli 

6969    0    0    0 
710    5    3  27 
101.8th  1.16th 

6692    0    0    0 

691    0    a  10 

10  3.8th 

6754    0    0    0 

6026    0    0    0 

89    0    0    0 
16  18    1  19 
19 

1848 
1849 
1800 
18B1 
1863 

Valueofore    

£      *,   d, 

86818    4    6 
4686H  16    0 
47687  15    0 
63810    0    6 
64687  19    6 

t      *.    d. 
24470    0    6 
18046    3    0 
19703    6    6 
21573    7    6 
29285  14    0 

£        M.d. 

16022    0    0 
16342    0    0 
13313    0    0 
11878    0    0 

£      s.   d, 
1164  12    6 

745  18    6 

863    0    0 
1218    8    6 

794    8    0 

£      *.    rf. 
6466    2    6 

£    t.   d, 
630  18    6 

1339    9    6 

Ditto         

Ditto         

DKto         

1802    6    0 

Ditto         

1861  { 
1862 

Number  of  penons  em-) 

mS?':"!.::::::::::::::!. 

1200 
1200 

600 
800 

»60 

60 
60 

*  Under  the  term  copper  ores,  all  iron  pyrites  containing 
2  or  8  per  cent  of  copper,  are  included ;  the  latter  are  sold 
at  Liverpool  at  a  higher  price  than  the  ordinary  pyrites, 
while  the  rich  or  true  copper  ores  an  sent  to  Swansea  to  be 


smelted.  The  copper  p3rrite8  are  first  employed  for  mMHwg 
oil  of  vitriol,  and  the  copper  is  then  extracted  from  the  re- 
sidual clinker ;  bat  the  rich  ores  are  directly  smelted. 
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Tbe  pitKsednig  Table  does  not  contiiin  the  results  of  the  working*  of  Cronebane,  Tirgoner,  ConnoT}%  and 
Bd^ygftlimii,  ««  none  of  the  returns  which  we  httve  setni  exhibit  the  (ilightefet  agn^enient  with  one  another. 
For  ejuunple,  the  quantity  of  ort'  mised  in  1851  at  Bjillymurtagh  was  estimated  by  the  Company  at  6026 
tau  ;  but,  according  to  the  Custom  House  aiitborides  of  Dublin,  the  total  auantit}'  of  copjier  ore  exported 
fixMn  Arkli>w  and  \VitJclow,  or,  in  other  words,  the  whole  prrKluee  of  all  the  Ovoca  niLniis,  Baltyniurtagh, 
OtMieiMixie^  &c»,  WAS  only  2<J64  tona.  If  we  except  those  just  meutioneti,  the  copper  mines  not  included  in 
tlie  pivciedin^  Tabli»  were  only  a  few  scattered  workings^  partjiking  mor*'  of  the  character  of  triahi  than  of 
pmottnent  imning  operations.  If  we  estimate  the  pn:Miuetion  of  all  the  \Vicklow  <f>pi)er  mines  at  9CMJU  ton* 
of  cuts*  tile  total  cc»pper  ore  raised  in  Ireland  in  1852  may  be  estimateil  at  about  1H,<_MX)  tonf? ;  one-half  of 
"^"dl  wuiiJd  yield  about  4  per  cent,,  and  the  other  atiout  9  per  cent,  of  copjuT;  or  about  1170  tons,  or 
teoth  of  the  copfieT  pnxiuet*d  by  Coniwall  alone  in  that  year.  Tlie  totfil  numlH.T  ot'pei-sona  eugjiged  in 
_  jmr  and  5ulphiir  mining  ma>  be  eatiumtcd  at  al>out  4^(MI,  of  whom  2iK.MJ  are  employed  in  the  Vale  of 
Ovmrn  in  Wicklow.  Irish  copper  mijiing  ap|>ears  to  ha^e  fully  maintained  itd  position  in  18,13,  or  rather, 
P   "  itnproviKL     The  otuy  returns  of  nrtwluce  which  we  have  as  yet  f*ei^n  lire  those  of  Knockmahon, 

^  ^  yielded  3106  tons  of  ore,  valueu  ut  £31.254,  or  about  £10  per  ton  of  ore.     The  high  price  of 

copper  UM»  contributed  very  much  to  the  prosperity  of^  copper  mining  generally  during  the  past  year. 

PBODCCE  OF  tmSU  LEAD  MINES  IK  OPERATION  IN  1851-52. 


m 


Cdcvnm 


Ci.iitg,.  - 

Dow> 

«* 

Gamtat*   . 
TliratABT, 


Namu  op  MiirM. 


* 


Kllhrickan, 

Auna^hlough, 

Xfwtowaarda,  ,  ,  ,  .  , 

CoiUijc,. 

B&atfy 

Glengola,    ....... 

Galway  Bfiiics, 

I>undaik,. , 

Sballee,    ......      . 

Eaut  and  WmI  Sball«e, , 
Gorteenadiha,    .  .  .  .  « 

GkomaliLre, 

Liipmare, 

Arklow,   .  .    , 

Giirtnadyne,      


Total,  , 


185 1. 


QtutntltT 

of 
Onniaed. 


Tqhi.  cnrtB. 


1643   11 
191     0 


60     0 


465     5 


105     0 

740     0 

18     0 


3222  16 


Tooa.  C!Wt& 


894  13 


42     0 


279     4 


65  10 

534     0 

14     0 


1852. 


QnantllTr 

of 
Of«ral«ffd. 


Toni.  cirte. 
72     0 


400 

1795 

49 

18 

60 

8 

as   10 

287     0 

438     0 

76     0 

201     0 

1057     0 


76     0 


1829     7     )|  4569  14 


Quantity  of 
prodmt>a. 


Tw*.  ewta. 

40  0 

310  0 

1420  0 

40  0 

10  0 

39  6 

1  19 

88  16 

172 

295 

50  10 
144  5 
661  0 


i\ 


57  0 


3279  18 


QUttlltltT 

of  SUtct 
vxmictod. 


OQnem 
4000 


70 
140 


12000 

300 

950 

4822 


22282 


No.  of 
emjjloyad* 


80 
100 
400 
50 
20 
30 

10 

800 

40 

400 

20 


1400 


I 


Tl»  total  number  tuT  penxmsi  engaged  in  lead  mining  in  Ireland  in  the  year  1852  raajr  be  estimated  at 
curt  1450,*  beisig  an  increase  of  about  15  j>er  cent,  over  1851.  In  1853  the  lead  mining  industry  fully 
mmaHMmKid  h**  Tw»«iiii«in.  and,  perhaps,  even  unproved,  a?  thenj  was  con5i<lerable  activity  in  making  aeun:het^ 
mtd  IB  w*t»|  ■  workings.     We  have  not  Uvn  able  aa  yet  to  collect  any  atathttics  for  1863,  with  the 

eai^iH^ii.Tn  if  .  which  prixluced  1*32  tons  of  ore,  value  £11,742,  or  an  average  of  about  £12  10».  per 

tf  U,  which  in  the  first  six  months  of  the  year  prrKiuce^l  851  tons  of  ore, — the  whole  pro- 

«li-  -'  expected  to  reach  1800  tons,  or  about  the  same  m  m  1852.     In  order  to  enable  our 

ncijiifii  tu  If  inn  !H>me  notion  of  the  proportion  wlii^^h  Irish  lead  ores  bear  to  thoi»e  obtained  in  Great  Britain, 
m  thai]  mdil  a  Table  of  the  production  of  lead  in  Great  Britain  and  Ireland  for  the  five  years  ending  1852 : — 


1 

1848. 

1849. 

1850. 

1861. 

1852. 

U«40n. 

Lead. 

UadOre-j     Ltad. 

LndOrcLJ     Lisad. 

L«dOfa{     t^iad. 

VmlOm 

hmH 

iHMai^  4  .  .  • 

Tofii. 
54.588 
16,105 
1,912 
2,588 
2,521 

Tcrtii. 
39442 
11,122 
1,188 
1,786 
1,665 

Tom 
60,124 
19.711 
2,739 
1,421 
2,826 

Tgma. 
41468 
13,889 

1,653 
957 

1,585 

Ton«, 
63,565 
21,093 
2,895 
8,117 
2,176 

Tun*. 
44,462 
14,876 
1,746 
2,124 
1,218 

Tcma, 
64,102 
19,314 
8,222 
3,113 
2,560 

Ton*. 
45,103 
14.813 
1,829 
2,140 
1,402 

Toun. 
62,411 
18,379 
4,493 
3,499 
2,415 

Toiw. 
43,813 
13,708 
3.222 
2,381 
1,836 

77,864 

54,853 

86,821 

58,702 

92,845       64,426 

92,3U 

66,287 

91,197 

64,959 

Tlir  mhaki  of  tb^  lead,  therefbre,  numofacttirod  in  Xrehmd  in  the  year  1852  formed  only  one-mneteeiitli  of 
thmt  pmdocrd  in  Gneat  Britain. 

'  Tim  piMidlBfC  Tablp  bdode»  all  the  IriAh  lend  mines       giren,  and  that  in  the  Table ;  the  former  including  thone 

eu^^rii^d  in  inakin^f  triab  ■«  weQ  as  tn  actual,  permaiujni 

miniug  uperatiana. 


Tablp  bdode«  all  the  Irinh  lend  mines 
■arked  in  1852 ;   but  v*  mniiy   triahi 
jmr,  tbcw  i«  an  arip"'^nt  fti§cr^ 
:«««  thii  total  mimbcr  of  men  employed^  as  just 
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The  persons  employed  at  lead  and  copper  mines  ma,j  be  divided  into  two  classes,  those  who  work  under 
ground,  and  those  enmloyed  on  the  snrfaoe.  The  proportion  which  these  two  classes  bear  to  each  other  is, 
of  course,  variable.  Taxing  Newtownards  as  an  example — of  the  400  persons  employed  there,  about  220  work 
under  ground,  and  180  are  surface  workers.  Tliese  two  classes  are  paid  very  dinerently  ;  the  surface  workers 
are  usiuilly  employed  by  the  week,  and  can  be  had  at  Newtownards  for  about  7«.  each  per  week.  The  un- 
dei^ground  workers  are  paid  by  contracts,  or  ^'  bargains,"  which  are  put  up  to  auction  once  a  month  ;  their 
average  earnings  may  be  estimated  at  about  15#.  per  week.  These  numbers  would  also  represent  the  con- 
dition of  Luganiuelead  mines,  and,  perhaps,  that  of  most  Irish  mines.  In  some  mines,  however,  a  conside- 
rable tax  is  levied  upon  the  workmen,  and  one  which  is  very  unjust,  and  of  a  very  qjuestionable  benefit  to 
the  proprietors.  The  miners  purchase  their  tools  and  other  requisites  from  the  captam  of  the  mines,  at  the 
rates  fixed  upon  by  the  proprietors.  Now,  we  know  instances  m  which  a  profit  of  one  hundred  per  cent,  haa 
been  charged  upon  Uiese  thin^  I  It  is  reasonable  to  charge  the  expenses  attendant  upon  the  purchase  and 
conveyance  of  stores  to  the  mmes,  because  it  is  absolutely  necessary  that  a  stock  of  them  should  be  always 
kept  on  hand,  and  even  a  small  profit  may  be  added,  but  certainly  not  more  than  what  an  ordinary  trader 
would  be  satisfied  with. 

Miners  are  very  much  exposed  to  accidents.  We  must,  however,  add,  that  the  majority  of  those  which 
do  occur  arise  from  intemperance ;  in  too  many  instances  they  are  improvident,  and,  consequently,  when 
ilkiess  comes  upon  them  they  fall  into  the  most  abject  misery,  in  Belgium,  and  many  other  countries,  there 
b  an  admirable  organization  for  relieving  such  distress,  the  principle  of  which  is  in  operation  in  many  cases 
in  Great  Britain,  namely,  by  deducting  a  small  per  centage  from  tne  wages.  This  is  not  the  place  for  going 
into  details  upon  the  subject ;  but  surely  rich  companies,  like  the  Mining  Company  of  Ireland,  ought  to  imtiate 
such  a  system ;  which,  without  taking  one  penny  from  their  pockets,  would  be  of  great  benefit  to  themselves 
indirectly.    The  excessive  profit  above  alluded  to  might  be  well  applied  to  such  a  philanthropic  object. 

BflNING  OPERATIONS. 

Our  subject  would  be  incomplete  if  we  did  not  detail  how  ores  are  extracted  finom  the  earth,  and  the  va- 
rious processes  through  which  they  pass  in  the  extraction  of  the  metal.  To  render  such  an  account  intelligible 
and  interesting  to  the  general  reader  is  at  all  times  difiicult,  but  it  becomes  more  so  when  but  little  space 
can  be  devoted  to  it,  and  when,  in  addition,  it  is  without  the  aid  of  illustrative  diagrams. 

The  first  operation  of  mining  consists,  undoubtedly,  in  discovering  the  lode  or  vein,  which  is  as  fr^uently 
the  result  of  chance  as  of  skill.  Still,  even  chance  may  be  materiaUy  assisted  by  the  observance  of  a  littte 
system.  Water  is  the  chief  agent  in  such  searches,  for  when  a  vein  comes  to  the  surface,  and  happens  to 
cross  the  bed  of  a  stream,  portions  of  the  metallic  matter  will  be  gradually  washed  down  into  some  noUow. 
An  examination  of  the  beds  of  ravines,  or  of  railway  or  new  road  cuttings,  will  also  oflen  lead  to  good  results. 
Independent,  however,  of  all  these  accidental  methods,  lodes  arc  discovered  by  an  operation,  termed  in  Corn- 
wall, from  whence  we  have  borrowed  in  Ireland  nearly  all  our  mining  terms,  shoaiUng  or  costeaning.  In  a 
district  where  no  mineral  veins  are  worked,  and  where  consequently  the  direction  in  which  they  would  be 
likely  to  run  would  not  be  known,  two  series  of  pits  are  sunk  through  the  surface  deposit  or  soil,  to  the  depth 
of  two  or  three  feet  into  the  rock.  The  pits  of  each  series  are  simk  at  regular  intervals  in  a  straight  Ime, 
the  direction  of  one  series  being  at  right  angles  to  the  other  so  as  to  form  a  Kind  of  cross.  The  pits  are  sub- 
sequently joined  by  galleries,  so  that,  no  matter  in  what  direction  a  vein  may  run,  part  of  it  will  be  laid  bare 
where  it  is  cut  by  the  line  of  the  shode  pits  and  connecting  galleries.  WTiere  other  lodes  have  been  discovered 
previously  in  the  neighbourhood,  and  consequently  the  general  direction  of  veins  in  the  locality  ascertained, 
one  line  of  shode  pits  sunk  at  right  angles  to  that  direction  will  suffice. 

We  shall  suppose  a  vein  has  been  discovered,  and  that  it  looks  sufficiently  promising  to  warrant  some 
attempt  at  working  being  made ;  the  next  oiKjration  is  to  drive  a  long  galler)-  from  the  side  of  the  neighbouring 
valley,  if  the  vein  has  been  discovered  in  a  hill,  in  the  direction  of  the  lode.  This  galler)'  is  called  an  adit 
levels  and  serves  to  drain  off*  the  water  from  the  upper  part  of  the  lode.  This  done,  and  the  lode  still  pro- 
misuig  favourably,  a  shaft  is  sunk  perpendicularly,  somewhat  like  an  ordinar}'  pump  well,  until  it  strikes  the 
lode,  through  which  it  is  carried  and  continued  at  the  other  side  to  a  certain  depth.  From  this  shaft,  which 
is  seldom  less  than  thirty-two  inches  in  diameter,  a  number  of  horizontal  passages  or  galleries,  or,  as  they  are 
usually  termed,  levels^  are  cut  to  meet  the  lode.  These  levels  are  usually  three  or  four  feet  wide,  and  about 
six  feet  high,  but  are  sometimes  larger,  and  sometimes,  unfortunately,  smaller,  and  are  of  various  lengths, 
some  existmg  which  are  four  or  five  miles  long.  These  levels,  which  run  from  the  shafl  towards  the  lode, 
are  called  cross-cuts^  and  are  usually  provided  with  tram-ways  for  the  transport  in  waggons  of  the  ore  and 
rubbish  to  the  shaft,  up  which  it  is  hfted  by  means  of  two  buckets  caUe<l  kibbles^  alternately  ascending  and 
descending.  When  operations  are  first  commenced,  the  kibbles  are  lifted  by  a  simple  wmdlass  or  tackle. 
This  is  afterwards  replaced  by  a  machine  called  a  gin  or  whim^  worked  by  horses  or  water ;  or  steam  power 
is  employed  where  the  oix^rations  are  sufficiently  extensive,  and  facilities  exist  for  their  application. 

When  the  levels  are  cut  through  a  solid  rock,  nothing  further  is  required ;  but  where  the  rock  is  soft,  the 
roof  must  be  supported,  and  in  many  case^  all  the  sides,  with  wood, — an  operation  termed  timbering.  Very 
often,  however,  as  in  railway  timnels,  bricks  and  stones  are  employed  instead  of  wood.  When  the  lode  is 
reached,  a  number  of  cross-cuts  are  run  from  the  shafts  to  the  surface  of  the  lode ;  the  extraction  of  ore  properiy 
commences  by  running  a  series  of  levels  in  the  mass  of  the  lode  itself,  and  following  its  direction.  As  these 
galleries  are,  however,  excavated  at  different  depths,  sixty  feet  often  intervening,  all  the  ore  Ijing  between 
the  galleries,  that  is  to  say,  the  greater  part  of^  it,  would  be  left  untouched,  for  the  portions  excavated  in 
making  the  galleries  would  bear  but  a  very  small  proportion  to  the  whole  mass.  To  extract  the  sheet  of  ore 
therefore,  which  hes  between  the  levels,  it  is  necessary  either  to  excavate  from  an  upper  to  a  lower  level,  which 
is  called  stojping^  or  working  up  from  a  lower  to  a  higher  one,  which  is  technically  termed  rising.  The  cavi- 
ties thus  left  are  subsequently  filled  up  with  rubbish. 

When  the  workings  are  carried  below  the  range  of  the  adit  levels  and  in  all  cases  where  the  circumstances 
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of  thr  ?—'"*-  r»n  not  permit  of  the  constraction  of  such  a  level  in  the  first  iiiBtance,  the  wmter  wMrh  is  con- 
tiim»l'  in  from  the  surrounding  rocks  as  it  would  iuto  a  well,  when  suiik^  is  piimj>ed  up  the  shaft. 

When  '  frkr^fl  for  some  time,  several  newshat^  nm  sunk,  in  the  tiet- pest  of  which  the  pumjjs  iire  usually 

••tkt^  IV lug  for  the  tii»neent  of  the  miners,  aud  the  extraction  of  the  om.  It  fn^c|u*"ntiy  happeoij, 

llO^v^VL  ,  — ,  .iii  the  siuUU  m^  used  fur  both  purjMJtteij.  The.se  additional  ahalls  are  stvrviecAbl«  in  another 
wajr  aIiOi  becaQse,  by  their  means  a  current  of  air  ean  be  estttblLsluHl  thnmgh  the  various  workings,  the  draught 
going  down  one  ahaft  and  up  another,  Tlje  same  power  is  ui^ed  for  pujnping  tht?  water  a&  for  extracting  ihia 
arc;  but,  in  peneral,  water  is  preferred  where  practicable.  And  hence^  from  this  Iket,  as  well  as  the  great 
iiBpartiinee  ot'  water  for  all  subsequent  ofjcnitions  in  the  dreiifiing  of  the  ores,  the  eeonomizing  of  water  is 
carri^  in  mining  districts  to  an  ejttent  unknown  elsewhere.  1  ne  niLners  descend  the  shaft  to  the  level, 
'm  vliich  they  work  bv  meiins  of  perj)enilicLdar  ladders  in  one  of  the  shafts,  giving  themselves  light  with 
■nail  oil  lanifiH  hoijked  on  the  finger ;  or^  as  is  abnost  iitiiversally  the  case  here,  with  tallow  eandlcji,  which 
lli^  stick  with  a  pie*^  <;>f  [ilaj'tic  clay  to  the  iixmt  of  heini^phencid  telt  hats,  made  so  stiff  its  to  withstand  a 
iOnng  bbw^  and  tJms  protect  them  trom  a  piece  of  the  roof  fallings  or  from  hurting  their  heads  in  low  pas* 
fliglEab  The  Appearance  of  a  number  of  miners  thus  accimtri'd  is  verj-  singuhy^ — they  Itxpk  like  so  niaojr 
^NSOtifS  moving  about  in  the  thick  atmosjibei'C,  The  etiect  ia  still  more  striking  when  seen  in  the  neigh- 
boQlboudof  a  sieam-engine  working  away  several  humlred  feet  under  gi'ound,  as  is  sometimes  the  case,  and 
in  s  dwkotflB  broken  only  by  the  hghts  thus  stuck  in  the  miners^  hats. 

If  it  unneccssarj  to  descrilx*  the  manner  in  which  a  miner  works^  or  the  tools  which  he  emplo\'«,  as  any 
|IO«OII  who  has  ff^n  a  quarrvinan  at  work  Ciin  realize  the  mode  in  which  it  is  done.  Tlie  miner  uses  gun- 
INyndcr  for  blasting  nicks  exactly  as  is  doue  u»  an  o|>en  iiuany  ;  but  some  rocks  are  so  hard  that  evun  blasting 
viD  not  cH%3Ct  tlie  miuer*s  object,  and  he  has  to  adopt  other  means,  which  consist  in  piling  up  fuel  a^jainst-  tlies 
fmrt  wliicli  be  wishes  to  net  upon,  atnh  n.  tting  tire  to  it,  the  rock  lxMy)mes  intensely  heated,  and  sptitb  in  va* 
lions  directioas^  and  iniiy  then  be  removed  in  the  ordinary  way, — this  method  is  now  only  practised  in  one  or 
•wo  maam  on  the  C'Ontinent. 

Pfrftttratum  ami  Concentration  of  ike  Ores  to  fit  litem  for  Smelting, — By  the  operations  of  the  miner  the 
',  r*  .  the  lodi^,  is  broken  mto  frsiginents  of  various  sizes,  so  that  when  it  conies  to  the  surface  it 

>  of  nihbish  out  of  a  uuany%  and  to  the  inex[>erience<l  eve  \cry  unlike  what  most  people  in 
ihar  iinaginaUtm  pictun*  ore  to  lie.  Tcj  obtain  the  nicttd  ti-ora  this  ma-ss  it  must  Ix?  subjeete<i  to  two  dirierent 
fclllg  of  Ojieniitions,  the  one  mechanical,  the  other  chcniicid.  llie  mechanic^d  ojierations  tuv  of  thn^e  kinds, 
miukaogt  »l!ting<,  and  concentration  by  wasliing.  The  object  of  the  fii-st  process  is  to  bring  the  whole  of  the 
^m  U>  S  <oiivement  state  of  couuniinition  ;  that  of  the  sitting  ti)  classity  the  sizci*  of  grains  ;  and  the  wa>thing 
io  wmmom  as  mueb  as  possible  of  the  gangue  from  the  ore.  The  crushuig  in  lither  effected  lielween  riillerti, 
or  br  fntmt  pestkis  of  wood  shod  with  iron.  Tlie  sitting  is  effected  in  the  ortllnar}'  way^  or  bv  maehini^:?.  The 
firacipliiS  upon  which  the  washing,  or  concentnition  is  etTectetl*  are  simply  that  the  relative  rapidity  with 
wiack  bpdii;a  fidl  in  water,  or  other  liquids,  depends  upon  three  cireumstanee.s : — L  The  i<pe*'i!ic  gravity  ;  2. 
tfodae;  and  3.  The  form, — this  l>eingthe  ortler  of  their  iniportancfi.  If  we  suppose  a  quantity  of  stuff,  such 
Mtlie  mbUnri'  of  ore  and  rubliish  irom  a  mine  to  l»e  tliroiMi  uito  water,  under  tJie  action  of  density  alone, 
ve  fboold  Itlid  that  the  or^  would  first  reach  the  bottom  ;  if  sizeahme  intluencc  the  fall,  the  larger  pieces  would 
fint  wemk  the  botlJjrn  ;  anil,  Uistly,  if  torm  tdone  acted,  tlie  spherind  wiaihl  fall  (|uicker  than  the  cylindrical, 

I  tilB  latter  qaieker  than  flat  'iiscs.  It  is  quite  eleiir,  thert^fore,  that  we  coald  nut  ellect  the  N?[>aration  of  on* 

^  ^ffti^SHQ  liy  throwing  it  uito  water  as  long  as  the  mass  containe^l  pieces  of  diflerent  sizes  and  shapes ; 
t  iImi  anasstty  of  crushing,  and  ?*tamping,  and  sifting,  in  onler  to  bring  the  grains  to  as  great  an  undbr- 
matr  t£mx&  sad  form  ns  possible.  In  proi)ortion  to  the  j]«^rteetion  to  which  tliis  mnformity  is  brought,  wiB 
be  tlie  fffledual  st^pamtiDn  of  the  gangue  and  consequt^it  concentration  of  the  ore. 

T^  iaiMt^ce  ofpayin«2;  the  gn^at^^^st  attention  to  this  bnincb  of  mining  may  be  judged  of  from  the  fact, 
tfattt  witb  tw  fOBie  raw  copj»er  ore,  the  same  exjH  nditure  of  Lime,  hibonr,  power,  and  exjH'nse,  we  obtain  verv 
^fiiVil  i|QAiit»es  of  marketable  ore,  according  to  the  mmmer  in  which  the  crui^hin;^  and  sifting  was  etli>cteu. 
Ib^W  vn  t*'campV*, — we  have  known  a  case  where  one  part  of  a  parc«.^l  ofore-stnff  prochici^l  an  on»  yielding 
T  |par  onit  >  :  wldlst  the  other  part,  by  a  slight  aiida|»pan;nily  miimjiortant  modifieatiun  of  the  pro- 

(Xflik,  wa»  »  tiMl  as  to  ^leld  10  j>er  cent, 

IW  trrK'?  *»  ^  by  which  ores  are  washed  varies  with  eacJi  metal,  with  the  countn ,  and  even  the 

To  Cii  11  a  of  them  we  shall  select  one  examph*, — the  metal  being  lead,  and  the  series  of 

9  that  u^ituiiv  aOMpted  in  Ireland. 

T%m  tot  operation  to  which  the  ore-stuff  %b  it  comes  frora  under  ground  is  enbjected  is  that  of  gratings 
miM  in  ftjTting  tlu*  ort"  by  means  of  sieves  made  like  tbe  common  sieves  used  for  si^eejiing  gravel 
The  large  piece?*  ai-e  then  washed  in  a  stream  of  water,  which  tlows  into  a  po<->l  in  which  the  fine* 
d  off  is  caught,  after  which  they  are  spulMy  that  is,  bnjkeu  into  pietX'S  alH»ut  the  size  of  the  fist, 
<ircfm  mulhr,  llie  or**  thus  Ijmken  is  tlien  cabbed^  that  is,  broken  with  a  hammer  in  such  a  way  as  to  se- 
BVBif  thi»  di  ad  rt.'ij't  from  the  metallic  portions.  ITie  ores  in  this  onemtion  ai-e  sorted  into  three  lots  :  the 
nii^aiuifiT  Intone  or  gangue,  and  cxmtaiidng  no  ore,  or  onl)'  so  small  a  quantity  that  it  would  not 

pmw  iw  ti»  '  1,  which  is  accordingly  thrown  away  as  waste  ;  the  second,  ciiiled  fiolvans,  t\w  pCMir  ore, 

^!kh,mmtmt9  of  eu  ititanuite  a  mixture  of  veinstone  and  on^  that  the  latter  cannot  be  separated  witliout  a 
geriisof  ▼Df'^^hanijTil  pri>crj[ises  ;  the  tbbd,  the  sorted  mine  at  fat  ore,  consisting  of  the  pieces  of  pure  wx?,  or 
tfaolv-^  'nh*  gangue.     The  fine  |K)rtion,  which  had  piissed  through  tlie  sieves  in  the  ojK^ra- 

lMii«r  t  by  the  miners  sntalh^  is  then  subjecte<l  to  an  oji(*ratiun  U'riui^d  jigging^  which 

eaati^'  onj  into  a  sort  of  stpiart'  box  with  a  sieve  bottom  ;  this  box  is  tlieii  pliRn-d  in  a  tub  of 

wwMm,  'ind  down  in  the  water  by  means  of  a  lever  or  swing.     During  this  uj»eration  the  water 

galiin  bt  t  i  H   lx>x»  and  bits  for  an  instant  the  particles  uf  t>n*an«l  gangue,  which  in  fidling  again 

■ak  in  ibt  jwcific  gra^^ty,  so  that  the  mt^lallic  parts  bnng  the  lieavier  sink  to  the  bottom, 

wlnlr  tkm  gungtie  ixMiwts  lo  the  top,  and  is  removed  trora  time  to  time  by  the  workman  with  a  shovel,  and 
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unless  it  is  worth  jigging  again,  is  rejected.  B7  this  means  the  ore  is  obtained  in  the  bottom,  separated  from 
a  large  part  of  the  gangue.  The  upper  portion,  being  much  poorer  than  the  lower,  is  separateo,  and  consi- 
dered also  as  halvems,  a  term  which  is  applied  to  all  poor  ores.  We  have  now  the  three  classes  of  ores : — 1. 
The  fat  ore;  2.  Halvans;  and  3.  Jiggea  smalls;  which  are  treated  separately  by  another  series  of  operations 
to  be  afterwards  described.  The  fat  ore  is  subjected  to  the  operation  of  the  stamping  machine,  which  con- 
sists of  a  number  of  huge  pestles  of  wood,  armed  at  their  lower  ends  with  masses  of  iron,  and  supported  ver- 
tically in  a  framework  of  wood  so  as  to  be  movable  up  and  down.  The  motion  is  effected  by  means  of  a 
horizontal  axis,  turned  by  a  water-wheel,  and  having  a  number  of  wipers  projecting  from  it,  which  in  their 
revolution  catch  a  projecting  shoulder  of  the  pestles  and  toss  them  up,  and  then  allow  them  to  fall  into  a  long 
cavity,  the  bottom  of  which  is  covered  with  iron.  Into  this  cavity  the  ore  is  put,  and  is  crushed  bv  the  fall- 
ing of  the  pestles,  the  stamped  ore  being  carried  away  by  a  current  of  water  flowing  underneath  the  pestles, 
and  deposited  in  its  course  according  to  its  relative  richness,  thus  effecting  a  first  washing.  Instead  of  these, 
stamp-crushing  cylinders  may  be  employed,  and  with  much  greater  effect,  except  where  the  gangue  is  too 
hard,  in  which  case  the  stamps  are  best  adapted  for  crushing  Uie  ore  into  fine  powder.  A  very  pretty  work- 
ing model  of  such  a  series  of  stamps  was  exhibited  by  Mr.  P.  J.  Klassen,  intended  to  represent  a  quartz 
crushing-machine,  but  equally  well  adapted  for  ores  generally. 

The  crushed  stuff  obtained  b^  either  of  these  methods  is  next  trunked^  an  operation  which  is  performed  in 
what  is  called  a  trunk  huddle^  which  consists  of  a  box  into  which  a  stream  of  water  flows,  and  of  a  large  dstem 
with  a  fiat  bottom.  The  crushed  ore  from  stampers  or  cylinders  is  placed  in  the  box,  and  is  continually 
agitated  by  a  workman  with  a  shovel ;  the  stream  of  water  carrying  away  the  finer  particles  into  the  cistern, 
where  it  is  deposited,  forming  what  is  called  slime  or  «ZicA,  whilst  the  coarser  particl^  remain  in  the  box,  and 
are  removed  trom  time  to  time.  In  the  case  of  rich  ores,  the  coarse  ore  is  now  sufficiently  pure  for  smelting, 
and  is  laid  aside  in  heaps,  or,  as  the  miners  say,  sent  to  pile,  under  the  name  of  crop  ore^  otherwise  it  is  jig- 
ged in  the  manner  already  described  when  verv  coarse  ;  or  simply  tossed  or  tozed^  when  only  like  coarse  sand. 
This  latter  operation  consists  in  violently  agitating  the  ores  in  water,  and  then  allowing  them  to  subside,  a 
residt  which  is  sometimes  accelerated  by  what  is  called  packings  that  is,  beating  the  keeve  in  which  the  ore 
is  tossed  with  a  hammer ;  after  which  the  ore,  if  not  sufficiently  cleansed,  is  washed  upon  what  is  called  a 
flat  huddle^  which  differs  very  little  from  the  trunk  buddle.  The  skimmings  fix>m  the  operation  of  jigging  the 
crop  ore  are  again  subjected  to  the  stampers  and  washed,  and  the  clean  ore  sent  to  pile.  The  slime  which 
flowed  into  the  cistern  in  the  operation  of  trunking  is  now  washed  in  what  is  called  a  nicking  buddle^  which 
consists  of  a  slightly  inclined  table,  called  the  nicking-board,  along  the  top  of  which  runs  a  spout  having  a 
plug  in  its  centre.  At  the  lower  end  of  the  nicking-board  is  a  flat  board,  and  below  that  is  a  tank,  some- 
times called  the  sleeping  table.  The  ore  is  spread  upon  the  inclined  table,  and  a  thin  sheet  of  water  is  made 
to  flow  over  it,  which  forms  a  series  of  rills  in  the  ore,  and  gradually  washes  the  mud  into  the  tank,  over  the 
bottom  of  which  the  ore  is  strewn  according  to  its  purity,  that  which  is  deposited  closest  to  the  nicking-board 
being  the  richest.  The  clean  slime  obtained  in  this  wayis  then  sent  to  pile.  We  have  now  got  three  kinds 
of  clean  ore : — 1.  The  crop  ore^  jigged  and  washed;  2.  The  clean  slime  trom  the  nicking* budmes,  which  was 
separated  fix)m  the  crop  ore  ;  and  3.  The  slime  from  skimmings  of  the  crop  ore,  crushed  and  washed.  The 
halvans  and  smalls  are  treated  in  exactly  the  same  way ;  it  is,  however,  usual  to  mix  them  both  together 
when  crushed.  In  this  wajr  there  are  Grom  five  to  six  different  qualities  of  ore  produced  at  the  mine,  the  dif- 
ference between  them  consisting  merely  in  the  amount  of  gangue  which  they  contain. 

In  jigging  the  smalls,  and  in  the  other  various  operations,  a  certain  quantity  of  fine  matter,  technically 
called  sludge,*  is  carried  away  by  the  water,  which  is,  however,  not  allowed  to  go  waste,  but  is  made  to  pass 
through  a  series  of  pits  called  buddle  holes  or  slime  pits^  where  it  deposits,  and  after  a  time  is  collected  and 
washed,  forming  another  quality  of  slime  ore.  The  series  of  operations,  which  we  have  just  described,  is  as 
nearly  as  possible  that  followed  at  the  Luganure  Mines,  near  the  Seven  Churches,  in  the  county  of 
Wicklow ;  and  the  Mining  Company  of  Ireland,  who  work  those  mines,  exhibited  a  case  containing  a  nearly 
complete  series  of  specimens  illustrative  of  the  process.  The  General  Mining  Company  of  Ireland  also 
exhibited  some  samples  of  dressed  ore,  but,  not  having  a  complete  series  illustrative  of  the  stages  of  the 
preparation,  we  are  unable  to  say  whether  the  process  which  we  have  described  is  the  same  as  that  followed 
at  tneir  mines. 

The  object  of  all  these  operations  is  to  remove  as  much  of  the  gangue  or  veinstone  from  the  pure  ore  as 
possible ;  the  more  perfect  the  system  of  washing  the  purer  will  be  the  ore,  and  the  better  fitted  will  it  be 
for  the  operations  of  the  smelter.  In  Great  Britain,  where  fuel  is  so  cheap,  the  washing  is  not  in  general  so 
perfect  as  it  is  on  the  Continent,  where  scarcely  one-half  per  cent,  of  ore  is  left  in  the  waste.  But  as  fuel  b 
not  so  cheap  in  Ireland,  it  mi^ht  be  worth  our  while  to  adopt  the  Continental  system,  which  has  grown  up 
under  circumstances  more  similar  to  our  own  than  to  those  of  England. 

THE  SMELTING  OF  LEAD  ORES. 

After  undergoing  the  mechanical  operations  which  have  been  already  described,  the  ore  is  fit  for  the 
chemical  operation  of  extracting  the  metal  by  smelting.  The  general  principles  of  this  process  are  the 
same,  no  matter  what  the  metal  may  be.  The  washed  ore  consists  of  a  mixture  of  some  metal  in  combina- 
tion with  oxygen  and  sulphur,  mixed  with  more  or  less  foreign  matter  derived  from  the  veinstone,  and  con- 
sisting usually  of  quartz,  but  sometimes  also  of  sulphate  of  barytes,  fluor  spar,  and  other  substances ;  all  of 
which  it  is  desirable  to  remove,  and  thereby  obtain  the  metal  in  a  free  state.  This  object  is  effected  by  em- 
ploying some  substance  which,  when  heated  with  the  ore,  combines  with  the  foreign  matter,  and  sets  the 
metal  free.     As  illustrations  of  this  process  we  shall  select  one  or  two  examples,  the  first  of  which  shall  be 

•  This  term  is  also  applied  to  all  fine  metallic  matter  in  sospension  in  water. 
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k  iaidv  beoftiue  we  ha,Te  described  in  detail  the  operation  a  of  its  mt^dianiejil  prepanition,  and  also,  because  tlie 
fmaniifiicttsrB  c^kftd  w&stbe  best  iJJu.«§trnt<^'d  of  any  oi'the  metiiifi  in  tha  ExblbitiDii. 

The  ofxiiiuiiy  lead  ore,  as  it  is  stint  to  tht^  HUH.'ltinj^-houi^e,  consistj*  of  gak-na,  which  is*  a  conipound  of 

\had  Mtid  sulphur*  with  a  variable  ptjrtion  of  j^angue.     TLe  object  of  the  smelter  is  to  ^^X  rid  of  tliin  sulphur 

\  ^^A  .^n.^if^.  to  eiTect  whicb  the  ore  as  first  roasted — ^that  ly,  exposed  to  itie  iietion  of  air  tit  a  high  temj>erature, 

I  iHJth  the  metjil  and  the  sulphur  take  in  oxygen,  and  form  sulphate  of  lead  ;  whieh  is  airiui]  decom- 

^  |.  ,.-  Mi.tuM'Qt  of  its  fonuation^  a  ^"eat  part  of  thi'  siilphiiroujs  add  going  ofl'and  leaving  oxide  of  leaiii 

[  pn>]  iuite  of  lead  and  metallic  lead.   Some  of  this  ;4i  parates,  whilo  another  part  oom  bines  with  some 

[of  tti-  i-|M>aedore.  At  this  stagv^-  the  smelting  process  n>mniencej*i ;  and  consists  in  stopping  the  supply 

[of  oxrgr*n,  and  pmviding  substances  rich  in  carbon  to  take  away  the  oxygen  from  the  lead — tindlinie  to  take 

[tbe  5ulph»mc  acid  which  hais  been  formed  ;  and  convert  the  t^angiie  Into  a  q)ede«  of  glass,  and  thus  prevent  it 

[  from  combining  with  the  lead.     The  roatfting  is  conducted  in  some  places  in  one  furnace,  and  the  smelting  in 

|«t)Oth**r ;  Vmt  at  Ballycoms,  the  onlj'  lead -sniel ting  works  in  Ireland,  one  furnace  ^*rvejt  for  Ijoth  o{K^nitions. 

«  fiimaoe  is  what  is  calle*!  a  reverberatory  one,  and  consists  essentially  of  two  parts :  tirst,  the  hearth  upon 

l^bich  the  ores  art.'  ispreadf  and  which  is  dish-shaped,  antl  domed  over  with  brickwork  ]  and  secon<l,  the  hre- 

e,  which  is  an  ordinarj-  fumat^»-gniti\  the  (lame  of  which  yniim'3  into  the  hearth,  imd  i»  made  to  sweep 

ritB  ffurfiiee  by  the  tbrin  of  the  roof;  after  which  the  smoke  and  gasi^us  niattt^r  pass  into  a  long  horijcontju 

which  is  Minietime*  liK)  yanb  long,  and  which  terminates  in  an  upright  chimney,  from  llKJ  to  120  fet*t 

SupjiOfcing  the  fumact?  to  be  in  full  aetjoni  and  that  an  operation  is  just  Jinished,  a  nuHntity  of  ore, 

^  "  each  charge  is  usually  about  one  ton,  is  in  trod  need  Into  the  furnace  through  a  ho|j[>er,  imd  is  spread 

ivarth  ;  hen?  it  is  roasted  at  a  verj-  moderate  heat,  [iroduced  by  the  eifect  of  the  j)revioua  operation. 

1*  iiii^^  Ml-   -  ■ -^<''  •_'  the  ore  is  occasioniilly  turned  over  with  mkes,  and  at  the  end  of  two  hours  the  operation 

corapk  f  1      The  doors  inv  then  shut  and  a  strong  fin:  made,  which  produces  a  vivid  nnJ  heat  in 

ilie  mteriu:  ■  .  ...     arnace,  which  is  maintaineil  frum  two  and  a  half  to  three  honrs — the  uiap.s  being  trtjm  time 

Id  tiiue  stirred-     A  httle  Hme  is  atldM  occasionally  in  the  last  two  hours,  Ity  the  action  of  wlnehand  of  the 

gSMt'^jii"  tiuitttT  of  the  coal^  the  lead  is  reduc<?d,  and  collects  in  the  ba^sui-like  eavity  of  the  hearth,  Irom  which 

•I  tl:  ine  it  is  run  oflTinto  a  cist<Tn,  luid  thence  ladle<l  into  monldsof  iron,  the  ([uantity  contained  in 

tig  eidle<l  a  pig  of  had ;  exjimpleg  of  which  were  exhibited  by  the  Mining  Company  of  Irehnid, 

■md  bj  J.  Byers,  of  Stockton  upon  Tees* 

The  gangui-  and  i>art  of  the  siulphur  form  with  the  lime  a  slag  or  cUnker,  which  is  raked  out  of  the  iur- 
nsici*,  ati«l,  a.*  it  utill  contains  a  portion  of  lead,  is  laid  aside.  A  (|iiantity  of  the  ore  is  also  carried  off  by  the 
draoght  of  air  whieh  sweeps  through  the  funiace,  and  is  depositeil  in  the  long  horizont^  flue.  It  ia  thence 
f««inorefl  (irom  time  to  time,  and  subjected  idong  with  the  ore  slags  to  a  second  operation,  simihu'  in  every 
f«9pecs  to  that  to  which  the  ore  is  subjected  in  the  first  instamt' ;  and  in  this  way  an  additional  quantity  of 
had  i*  obtained— wliich  is,  however,  in  general  inferior  in  quality  to  the  lead  obtained!  tlirectly  Irom  the  ore. 
Ifcforr  pn>ce**<!ing  to  deserilx?  the  processes  euqiloyed  in  the  suudting  of  other  metids,  it  vn\\  be  convenient 
if}  c?atnplete  our  observations  upon  the  subject  of  lead.  With  this  view  we  shall  brielly  state  the  mo*!e  in  which 
IrM"  is  ejttmcted  fn>fu  le^l,  the  manutacture  of  pi(^>e  and  sheet  lead,  and  shot. 


SEPARATION  OF  SILVER  FROM  LEAD. 

Many  ore*  of  lead  contain  a  small  quantity  of  silver^  the  presence  of  which  renders  the  lead  obtained  from 
I  ibfiiB  turn  Jind  unfit  for  many  purposes  to  which  that  metal  in  iLsiudly  applietL     Fonaerly^  when  the  fpumtity 
TtStifwT  wiis  lurge.   it  was  extracted  by  an  operation  called  ciipfUation^  which  eonsisted  in  melting  the  lead 
[  A  {nr^rs^  JMiiJili'  cnicildf*  made  of  the  p<_iwder  of  burnt  bones,  or  more  generally  of  wliite  marl,  pkceil  in  a 
t\irnart%  and  causing  a  blast  of  air  to  pass  over  its  surface.     The  melted  lead  combiniis 
i  fonus  lithargi^  wliich,  assisted  by  thclorce  of  the  blast,  flows  out  of  the  funuu'C,  leaving 
■1  in  combination  with  a  small  jx)rti*m  of  the  lead.   The  charge  for  such  a  cu]k4  is  usually  about 
T  11  ring  the  o|>eration,  which  laMs  from  tift^tr^n  to  eighteen  hours,  further  portions  an*  addt*d 

I  6^3*11  *0  to  IM)  cuts,  have  been  added.     If  a  ton  of  the  lead  contained  originally  l.>ox8,,  and  N>  cwts.  or 
mwisgr  thus  oiKTat4>il  on,  there  would  l>e  in  the  cupel  GOozs.  of  silver  in  eombmation  irith  about  1  cwt, 
ad.     Such  a  mai»*  iw  called  ricA  lenrl,  and  is  laid  aside  until  a  sufficient  quantity  of  it  is  obtained  to 
W)0  to  2<HH)  ounces  of  silver  ;  it  is  then  submitted  to  the  action  of  a  blast  of  air,  until  the  whole 
nihr  tcad  i*  oxidized  into  litharge,  which  is  raked  of!',  learing  a  mass  of  silver  behintl,  silver  not  being 
r  ftich  eircumstances  of  being  oxidized.     ITie  litharge  thus  obtained,  together  with  the  cupel 
!  to  absorb  a  quantity  of  the  litharge,  is  riMluced  in  a  furnace  with  txike,  and  the 
lore.     The  lead  thus  produced  is  known  as  n^ned  lead — that  prixhieed  ilirecrly 
ijji  it  vtmunon  or  smelters  lea<l — is  ex«?ee<lingly  purt*  and  soft,  and  may  be  apjiOed  to  the 

T  k^ad-     liy  this  proct^ss  a  gocnl  di^al  of  lead  wa*<lost — at  lejvst  seven  pT  cent iind  theiT 

;  tiou  of  fuel.     It  couhl  not,  therefore,  be  proht^ibly  adopted  with  any  lead  that  did  not 

to  twenty  ounces  of  silver  |>er  ton.     But  ^ueh  lends  are  very  rare,  and  the  iiRial  prt^ct^s 

wjtii  poor  lead,  so  as  to  lorm  ii  mixture  whieh  would  contJiin  enough  of  silver  to  pay 

Sooo  %»j}ij  -  i  *attlson,  of  Newcjistle,  made  a  %'erv  happy  invention,  by  which  the  silver,  even  when 

rtionoffinly  three  ounces  to  the  ton,  might  l>e  profitably  extracte<l.     Tliis  ingenious  and 
tbundi'd  ufKin  the  property  that  when  lead  containing  a  little  silver  is  melttsl,  tind  tlR-n 


'  ftMi^weii  i0  cool,  a  portion  of 


nronert^ 
the  lead* 


will  crystalline  out,  as  salt  dcjcsout  of  brine,  learingthe  silver 


lCIhi  fttii«l  poflion.     If  we  remove  the  lead  ciystals  by  a  sort  of  drainer,  ancl  repeat  the  nn>cess,  we  will  be 
able  (o  n^iiuwe  the  gn^ter  part  of  the  lead  ;  leaving  an  alloy  of  silver  of  gra<lually  increasing  ri  ch- 
id* In  thi*  way  wo  may  produce  from  lead  containing  only  thret^  ounces  per  ton,  an  alloy  containing 
t  whiles  with  bad  oontaining  ten  ounces,  which  many  of  our  Irish  leadfi  do,  we  can  obtain  a  rich 
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lead  contiuning  100  ounces.  The  operation  is  performed  in  simple  iron  pots,  capable  of  holdinjg  abont  three 
tons  of  lead  each,  set  in  brick- work,  and  heat^  by  a  fire.  The  crystallized  lead,  as  fast  as  it  is  removed  by 
the  drainer,  is  remelted,  and  cast  into  pigs,  and  ii  sent  into  commerce  without  any  more  preparation  ;  and 
although  not  absolutely  firee  from  silver,  the  quantity  present  does  not  exert  muchmfluence  upon  its  quality. 
When  the  silver-lead  remaining  in  the  pot  is  sufficiently  rich,  it  is  cupelled  in  the  way  already  described.  The 
saving  by  this  process  must  be  evident,  for  instead  of  having  to  cupel  100  tons  of  lead,  90  are  now  merely 
crystSlized,  and  only  10  are  to  be  cupelled.  TTie  importance  of  this  invention  may  be  judged  of  by  the  £ict 
mentioned  hy  Sir  Robert  Kane,  that  formerly  Irish  lead  was  so  hard  that  it  was  considered  of  inferior  quality, 
and  was  obliged  to  be  exported  to  England  or  to  Holland,  where  it  was  mixed  with  richer  leads  and  refined, 
and  was  frequently  re-imported  into  Ireland.  Several  years  since  the  Mining  Company  of  Ireland  intn)duced 
this  process  mto  their  smelting  works  at  Ballycorus,  where  it  is  still  carried  on  with  success.  It  was  at  these 
works  that  the  fine  cake  of  silver,  weighing  1604  ounces,  and  worth  about  £450,  which  was  in  the  Exhibi- 
tion, was  obtained  in  the  way  just  descnbed  from  lead  produced  by  smelting  the  ore  of  Luganure.  Mr. 
Byers  ^so  exhibited  a  small  cake  of  silver  and  a  pig  of  refined  lead ;  and  the  General  Mining  Company  of 
Ireland  exhibited  a  small  button  of  silver  and  several  samples  of  litharge,  obtained  finom  the  cupelhuion  of 
their  ores,  fipom  Silvermines  in  Tipperary. 

The  litharge  produced  in  this  process  may  be  reconverted  into  lead  by  heating  it  with  coke  in  a  particular 
form  of  furnace.  A  good  deal  of  it,  however,  finds  a  direct  market  for  boiling  with  linseed  oil,  to  render  it 
drying.  It  is  also  used  in  the  preparation  of  some  kinds  of  varnish,  and  in  the  manufacture  of  flint-^^aas, 
enamels  for  watch  dials,  red  lead,  and  some  other  mattters. 

MANUFACTURE  OF  SHEET  LEAD  AND  LEAD  PIPE. 

The  chief  applications  of  lead,  in  its  metallic  form,  are  for  the  manu&cture  of  sheet  lead  for  roofing  hoosea, 
lining  cisterns,  making  chambers  for  the  manufacture  of  oil  of  vitriol,  for  the  manufacture  of  white  lead,  and 
of  lead  pipe.  The  process  by  which  the  sheet  is  formed  is  simple.  It  consists  in  casting  a  large  plate  of  lead, 
about  seven  inches  thick,  and  weighing  several  tons,  and  passing  it  between  two  polished  sted  rollers  until  it 
is  rolled  out  to  the  required  thickness ;  a  point  which  is  regulated  with  screws  by  which  the  rollers  can  be 
brought  to  any  distance  required.  Lead  pipe  is  formed  in  two  ways,  one  by  drawing,  and  the  other  by  pres- 
sure. The  former  process  may  be  considered  as  a  species  of  wire-drawing.  A  cylindrical  bar  of  lead  is  cast 
in  the  first  instance  with  an  iron  core  or  rod  of  a  certain  diameter ;  when  cold  this  core  is  removed,  and  a  long 
rod  of  the  same  thickness  is  inserted  in  its  place ;  and  the  whole  is  then  arranged  in  a  kind  of  mechanism 
which  travels  along  a  table,  and  forces  the  cylinder  through  a  series  of  rings  of  steel,  of  gradually  decreasing 
diameter,  successively  presented  to  it.  By  this  means  the  cylinder  is  continually  lengthening  and  diminishing 
in  diameter,  but  as  the  iron  core  undergoes  no  change,  a  pipe  of  uniform  bore  is  at  length  produced.  It  is 
scarcely  necessary  to  remark,  that  the  softer  the  lead  the  more  adapted  it  will  be  for  making  lead  pipe,  by 
drawing  in  the  way  just  described  ;  in  fact  it  is  only  refined  lead  that  can  be  advantageously  employed  for 
that  purpose.  The  great  disadvantage  of  this  process  is,  that  the  pipe,  although  in  other  respects  perfect, 
cannot  be  made  in  lengths  exceeding  twenty  or  thirty  feet.  But  by  what  is  cified  the  pressure  process  not 
only  can  a  pipe  of  any  length  be  produced,  but  any  kind  of  lead,  hard  or  soft,  may  be  used.  If  we  suppose 
a  cylindrical  iron  chamber,  with  a  bottom  which  moves  up  and  down,  air  tight,  in  it,  a  kind  of  piston  in  feet ; 
and  that  on  its  top  is  placed  another  cylinder  of  much  smaller  diameter,  into  the  upper  orifice  of  which  can 
be  fitted  a  series  of  rings  of  difierent  diameters,  and  in  the  axis  of  which  and  of  the  smaller  cylinders  can  be 
placed  a  sort  of  core  or  iron  rod  of  any  desired  thickness  ;  and  if  the  lower  cylinder  be  filled  with  melted  lead, 
verj'  little  hotter  than  its  Rising  point,  and  that  we  now  force  the  piston  in  its  bottom  upwards, — the  melted 
metal  will  be  forcetl  into  the  upper  cylinder,  where  it  will  become  so  far  cooled  that  it  will  become  pasty ; 
and  on  the  pressure  of  the  piston  fix>m  below  being  continued,  will  be  driven  in  a  solid  form  through  the  ring 
forming  the  open  orifice  of  the  smaller  cylinder,  and  will  issue  out  in  the  shape  of  a  long  rod  of  the  same  size 
as  the  ring.  In  passing  through  the  small  cylinder  and  ring,  however,  the  semifiuid  metal  will  surround  the 
iron  core  or  rod  which  is  placed  in  the  axis  of  the  cylinder,  and  the  rod  in  passing  out  will  be  hollow  ;  will  be 
a  lead  pipe  in  fact.  In  i^ractice  the  lead  pipe  thus  made  is  carried  up  to  about  ten  or  twelve  feet  to  allow  it 
to  cool  sufficiently,  and  is  passed  over  a  wooden  pulley  or  drum,  and  then  wound  into  a  coil  on  a  kind  of 
windlass.  The  piston  which  forces  up  the  lead  in  the  large  cylinder  is  attached  to  the  ram  of  a  hydraulic  presi, 
worked  by  water  or  steam.  The  cylinder  in  which  the  melted  lead  is  put  usually  contains  about  8  cwt.  of 
metal ;  and  in  order  to  keep  so  large  a  mass  sufficiently  fluid  it  is  surrounded  with  a  jacket  of  sheet  iron,  in 
which  a  small  fire  is  made.  Tlie  length  of  pipe  which  can  be  made  in  one  operation  is  determined  by  the 
quantity  of  lead  which  the  large  cylinder  or  reservoir  can  hold. 

Several  samples  of  sheet  lead  were  exhibited  from  the  works  at  Ballycorus,  and  by  M^Garry  and  Sons  from 
the  Palmerstown  mills.  Davidson  and  Armstrong  of  Manchester  exhibited  some  of  the  thin  sheet  lead  used 
for  packing  tea  in  China  and  for  exporting  snuff  m  these  countries,  and  also  a  sheet  of  lead  plated  on  both 
sides  with  tin  durinc  the  operation  of  rolling,  the  tin  being  subsequently  polished.  The  object  of  this  plating, 
which  is  very  ingenious,  was  to  enable  the  lead  to  be  applied  for  making  water  cisterns,  and  for  otner  do- 
mestic purposes,  without  subjecting  those  using  it  to  the  danger  of  being  poisoned.  Samples  of  the  pipe  made 
at  Ballycorus  by  the  drawingprocess  were  also  shown  by  the  Mining  Company.  The  pressure  process  was 
illustrated  by  samples  from  ralmerstown  Mills,  and  by  some  fine  coils  of  gas  pipe  made  by  T.  Hodges  of 
this  city.  The  latter  indeed  illustrated  in  a  remarkable  manner  the  CTeat  lengths  of  pipe  which  could  be  made 
by  this  process, — one  coil  being  2400  feet  long,  and  another,  of  inch  pipe,  1100  feet,  and  weighing  one  ton  I 
Messrs.  l)avidson  and  Armstrong  also  exhibited  some  pipe  which,  like  their  sheet  lead,  possessed  the  peca- 
liarity  of  being  plated  inside  and  outside  with  tin.  The  gas  pipe  made  in  this  way  is  stifier  than  that  made 
of  pure  lead ;  it  is  also  very  durable,  and,  from  the  tin  retaining  its  brightness,  it  is  much  better  adapted 
for  glass  gaseliers  than  the  ordinary  composition  gas  pipe,  which  is  an  alloy  of  lead  and  tin. 
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MAXUFACTUtUfi  OF  SHOT. 

There  is  Ji  tuituml  tendency  in  aU  fluifls  to  oasume  u  clol>ular  CJ>n«lition,  under  certain  conditions  ;  even 
JfrAtor  will  do  eo,  jis  we  «^n  »ee  in  the  cjisjo  of  dew,  mid  wLeo  H[iriuLkHl  uii  a  dusty  floor.     It  h  on  this  pro- 
srt^  that  the  niiumfnetun^  of  ^hot  h.  foimdod.  Pure  lead  is,  iiuwever,  ill  atlapttid  for  thi»  maniifut^ture  of  shot, 
I  tie  gnins  an?  oiiually  hollowed  or  IhitUitied  and  fonu  tjiif'* ;  to  reinedv  which  a  et^i-t^iiti  ^Uitiility  uf  Jirsi^^uic 
'"^  be  ttdiii'd,  the  tipiml  prr»f>orti<jri£i  beini^   ^  parts  lor  each  1000  parts  of  pure  lead,  or  i^  parts  for  thQ 
.  quantity  i>fhard  lead,  which,  a^i  bein^  ehea|>er,  is  the  kinrl  usually  employed.     The  alloy  thus  fonued 

if  caUed  by  the  workioeji  pouofied  tnetal.  Ihc  pri^s».nt  process  of  inaiudiicturiug  shot,  sueh  us  that  exhibited 
livf  Che  Mining  Company  of  Ireland,  and  maile  at  their  shot  tower  at  Bjdiycorus,  is  very  simple  and  inter- 
Mlin^.  At  iUe  top  of  a  hir*^'  tower,  with  a  ry/ries  of  dooi"s  having  trap-doors  in  the  ceotre^  and  which  when 
HpflD  ttfiord  Hi  uiiiiitA*mi[)tcHj  fall  of  at  lea^Jt  150  ret4,  \s  a  hir^e  iron  iH>t  with  a  fii-e -place  ;  and  in  tliLs  pot  two 
or  three  toot  of  Uki  poisoneil  metal  are  melted.  This  uielted  metal  is  then  poun?d  into  hemispherical  euUto- 
def%  tile  bottoms  ot  which  are  pierctHl  with  holes  of  the  <Uaiiieter  of  the  sliot  to  bo  miaie,  and  tin'  kept  at  a 
proper  temperature  In  Iw-ing  placed  inakin<l  of  ehailn^  <llsh  with  biiniing  chiU'coal.  These  cullenders  aj'e 
flttMl  orer  the  ojK?iiings  in  the  tlix:>rs,  and  the  metal  tldls  in  a  shower  of  luetidlic  drops  through  the  Iraps  into 
iBbl  of  water  nlacetj  at  the  Ijottom.  The  simdler  the  shfit,  the  less  the  heij^ht  iv(|iiirud  thrtm^h  which  it  is  to 
Uli  boOiUiM^  tlie  soL»uer  it  cools  ;  for  exaiupie,  the  snndlur  size  shot  may  be  pro<luoed  by  a  fall  of  lOO  feet, 
whlli  liio  laJT;«er  »i/,e,  sucij  as  swan  drop,  requires  iit  least  150  feet.  All  tla?  hole3  in  the  cullender  are  of  the 
matB  met,  still  the  (j^ains  of  shot  will  not  be  all  et^ual ;  bent*  the  flifleivnt  sizes  must  be  separated  by  niean^ 
«f  aiit«s  with  holt-s  of  the  projMjr  siy^.'s ;  after  which  the  shot  must  Ixj  subjected  to  another  sorting  in  order  to 
il'  vs  wliieh  are  ill  formed.     For  this  jiuriiose  a  liaudiid  of  tht?  shot  is  spread  upon  a  board 

is  f  1  -  tJied*  and  in  this  position  gets  a  gentle  horizontal  motion,  by  which  all  the  perfectly  sphe- 

ruU  oil  Uie  boartl  into  a  chest  made  to  receive  them,  wliilst  the  iriiegukr  ones  are  caught  by  very 
ifigM  Wges  on  the  sides  of  the  board,  and  are  reservt^l  for  a  rena  Itin^.  The  jioHect  grains  are  now  ready 
to  imiavo  the  Ijwt  oi>eration  or  polishing,  which  consists  in  intiXKincmg  the  i^ains  into  a  small  octagonal 
hvnl  wiMh  a  little  black  lea«l ;  the  biurel  is  then  made  to  revolve^  and  thus  causes  the  grains  to  pohsh  each 

LiiK0  qiuuitttici  of  shot  are  m/ide  at  Ballycorus,  near  Dublin,  of  which  samples,  r^pr^enting  the  whole 
•KWt  Of  ttsei,  were  exhibited  by  the  Mining  Company  of  In^knd. 


6JOLTINO  OF  ZtXC  ORES. 

j4hiho^gb  the  ores  of  zinc  are  not  as  yet  found  in  sutHcient  t]uantity  in  Irolanrl  to  form  the  basis  of  a  mn- 
j  we  Cinnot  avoid  giA^ng  some  detaiJa  of  the  processes  connected  with  the  pref>arution  of  that  metal^ 
\  h  j^ftftv^h  an  example  of  a  smelting  proeesn  (piiu."  ditrerent  from  that  of  lead  or  iron  ;  besides  the  ap- 
|fiaiiom  I  <   now  becfjme  so  numerous,  and  so  important,  that  some  knowkMige  of  the  history  ofilie 

«i0lil  nm*:  ^tingT  and  the^e  was  scarcely  one  of  these  appbcations  which  was  not  illastrated  in  the 

UsiahhtiotL 

XIme  9epan£ati  of  jdnc  &om  Its  ores  is  simple,  especially  in  the  case  of  calamine.  As  comparatively  littk) 
MO  is  now  miule  in  'treat  liritiun,  from  the  stijierioritv  aud  cheapness  of  Belgian  and  German  zinc,  we  shaJI 
dainikM  tha  procens  folio weil  at  the  works  of  the  Vieilie  Moutague  Company,  near  Liege  in  Betgiuiu,  whose 
O09tKblEfiiim  tonw^l  ^y  important  a  teature  of  the  Exiiibirion.  The  oix^s  tbimd  in  tluit  liistrict  are  calamine^ 
or  Otfboaaie  of  xinc,  silicjtte  of  zinc^  which  is  sc^n.vly  at  all  cmployiHl  in  the  manufacture,  and  some  oxide, — 
aoDBUloiv  asiics  of  sampl  '     ii  were  exhibititL     x\.t  the  smelting-bousirs  these  ore^t  are  sinipl)'  diviilcd 

iaio  wnte  of^  and  n;d,  a  *n  which  corresponds  with  their  chciuic^d  comLK)sition,  tlie  white  being 

ifae  xsohor  ore.,  usually  cont.niun.:  m?  per  cent,  of  oxide  of  zinc,  whilst  the  red,  which  derives  its  colour  from 
m  Ivn  qiioolity  of  iron,  contains  about  33  fier  cent. 

UO  iriliftuinr  of  tliesc  (jre«  at  Vieilie  Montague  is  always  clay ;  so  that,  unlike  lead  or  copjier,  the  gangne 
if  nmSfy  ilpiiraled  by  a  grwHl  washing,  atler  which  it  is  roasted  in  a  sort  of  t\irnace,  exactly  like  an  onliuary 
fiBokilH.  The  roasted  ore  is  tht^n  grtjimd  under  edge  riirincrs,  somewhat  like  those  employed  in  oil  miUs, 
ani  nuxod  with  half  its  weight  of  bituminous  coal,  similarly  ground.  The  mixture  is  afterwards  pasMd 
tkmom^  ft  rerr  fine  sieve,  when  it  is  ready  for  reduction.  An  ordinary  zinc  smeltliig-house  consists  of  four 
AliBdl  fivnftoess  built  together  so  as  to  fonu  a  kind  of  squart.'  block  of  masonry,  with  a  common  chimney, 
iBiMfld  into  four  ec»mpartnieut8,  in  the  centre.  Each  furnace  consists  lA^  an  arched  rt^txsss,  into  which  are 
boik  jblty-u  earthen  retorts,  arranged  in  seven  rows  of  six  each,  and  one  of  four,  much  in  the  same  way 
thai  ^«  mtottM  are  placi^d.  Kaeh  retort  is  tliroe  leet  eight  inches  long,  and  is  litted  with  afi>  adapter  of  ctutt 
iTOBf  whidi  acts  as  a  condenser,  to  which  is  fitted  a  eone  of  wrought  ii-on,  tlie  narrow  end  of  wluch  is  only 
dboaione  inch  in  duim<?ter.  We  will  suppose  the  retorts  at  a  bright  red  heat  at  six  o\lock  in  the  morning, 
iha  Inor  ol  which  the  cluirging  usually  commences*  The  luixiure  is  intrwluced  into  them  by  melius  of  a 
Hlriivd  shovel,  in  the  same  manner  as  the  coal  into  gas  retorts.  The  cast-iron  adajiters  are  then 
I  ^1  '    '  it  raisf>ii;  in  a  shi)rt  time  a  ipiantity  of  carbonie oxide  issues  from  the  mouths,  and  burns 

\     Gradually  the  dame  betMunes  brighter,  assunuug  at  the  sami^i  time  a  gi'eeruijh  white, 
fwitii  Tv*i  urn,  and  white  fumes  are  given  oft'.     These  appeiuunce^  indicate  that  the  metallic  zijic  has 
I  io  eooH!  over.     Tlic  conical  hood  of  sheet  iron  is  now  luted  on,  and  the  gi'eatest  cj^sv.  t  idteu  to  kwp  the 

i  of  nrery  purt  of  the  furnaoj  as  equable  as  possible.     After  the  lapse  of  two  ht»m*s  the  workman 

iciiftbe  0000,  aud  removes  the  oxide  of  zinc  which  has  collected  in  it,  and  which  was  (brmcj'ly  mixed 
§nA  oro*  bot  port  of  which  now  finds  direct  employment  its  a  paint.  This  done,  a  ladle  is  held  under 
^mk  pi  the  ivtort,  whilst  the  foreman  rakes  out  the  liquid  zinc  which  had  collected  in  the  shoulder 
si  bf  ihm  eortlico  rotort  and  the  cast-iron  condenser.     The  zinc  in  the  ladles  is  then  ix)ured  into  moidds, 
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hAving  raised  letters  oa  the  hattom,  representing  the  words  VieiUe  Mimtagne.  Those  moulds  give  the  sine 
the  form  of  rectangular  cake^  or  ingots,  weighing  about  7*3  lbs,,  in  whidi  form  it  comes  into  commerce*  One 
of  those  ingots  was  exhibited  among  the  Company's  collection.  A^Tien  the  whole  of  the  zinc  is  thus  with* 
drawn,  the  cone  is  again  luted^  and  the  firing  t'ontitjued  for  two  hours  longer ;  whtn  the  Sjime  opemtion  is 
repeated,  and  bo  on  imtil  five  o'clock,  when  the  operation  is  tinLshed.  The  residue  ifl  then  withdrawn  from 
the  retort,  and  the  same  series  of  opieratiuns  recommenced. 

Two  charges  are  thus  oi)crated  upon  in  twenty-tour  hours ;  the  whole  quantity  of  ore  required  for  each 
furnace  being  about  M)  kilogrammes,  or  11 02  lbs.,  to  wliich  is  abided  half  tliat  ciuantity  of  coaL  The  total 
product  dunng  that  period  may  be  taken  at  about  620  lbs,  (it  ujctiiUic  zmc^  which,  with  droas  capable  of 
tK'ing  reduced  very  readily,  maktv  the  total  produce  of  zinc  about  GUOlba,,  or  3U  ptT  cent*  of  the  ore.  The 
furna<.**?8  are  usuaDy  worked  continuously  for  two  monthsn,  when  they  must  be  allowed  to  cool  down,  to  be 
repaired 

The  greater  part  of  the  zinc  made  is  employed  as  sheet,  for  which  purpose  it  requires  to  be  exceedingly 
pure,  and  is  therefore  re  melted  vn  a  reverberator)^  fiu7iflce.  The  rolling  of  zinc  into  sheets  differs  from  that 
of  lead  only  in  the  metal  being  passed  through  the  rollers  wlille  at  a  temperature  equal  to  about  that  of 
boiling  water. 

In  1851  theVieille  Montague  Co.  had  five  establishments,  emplo}ing  1^040  workmen,  and  produced  11,075,861 
kllogranunes  of  zinc  (ll,5l*iil  tons),  or  78  per  cent,  of  the  zinc  of  Belgium,  and  2it  per  cent,  of  the  zinc  of 
Europe.  Of  this  quantity,  GlXX*  tons  were  rolled  into  sheets;  the  remainder,  together  with  2*5  W  tons  pur- 
ciiased  by  the  Comjiany  from  other  sources,  especially  from  Silesia,  were  sent  to  their  factories  in  Fmnccu 
They  employ  forty -two  furnaces,  each  hu\Tng  forty -six  crucibles  in  constant  activity.  A  premium  is  allowed 
to  the  workmen  upon  all  economy  of  raw  materials,  vvhich  amounts  in  a  year  to  about  800  francs  (£40)  per 
furnace,  the  half  of  which  is  paid  at  once,  and  the  remainder  at  the  end  of  the  season  ;  2  J  per  cent,  is  de- 
ducted from  all  wages  ami  pniuiiums,  1  per  cent,  of  wliich  forms  an  annuity  fund  for  aged  widows  and 
oiphans,  and  1 J  per  cent,  for  a  sick  fund.  In  conseipience  of  these  admirable  arranginnents  the  Yieille  Mon- 
tague Company  have  one  of  the  most  inteMigeut,  moral,  and  laboriou.s  bodies  of  workmen  in  Europe, 

A  niei*e  enumeration  of  the  artit-h':*  comprising  the  t'olliH'tion  of  the  Vieille  Montague  Company,  id  tlie 
French  Department  of  the  Exhibition,  and  m  the  Irish  and  British  one,  would  bi'  perhaps  the  be^  ponibJe 
suumian'  of  the  uses  to  which  ^inc  could  be  put  in  the  arts.  Besides  constitnting  one  of  the  elements  of  that 
extremely  important  alloy,  brass,  zinc  is  now  employed  for  the  jirtiduction  of  Ciisl  archilectiu*al  oniament^ ;  as 
a  substitute  for  bronze  in  the  prmluction  of  works  of  art,  of  which  so  largi*  a  number  were  exhibited ;  of 
fortnsfor  sugar  rtifmers, — im  ajjplication  which  is  said  to  have  t\m  advantage  over  the  wrought -iron  ones  now 
in  use,  that,  when  injured,  the  old  material  will  still  p»jssess  half  the  original  value  ;  uails  of  all  sizes;  wire 
oorda^  ;  bars  for  making  bolts  ;  platen  for  galvaniL'  batteries,  and  for  protecting  iron  from  rust;  and  galva- 
nized iron  for  roofing,  &c.  But  it  is  in  the  rolled  condition  that  it  h  cbii'lly  u^^d  •  as  for  example,  in  tbe 
making  of  baths,  water  tanks,  buckets,  spouts,  pi|ies,  roo^  &c» ;  for  plates  for  engraving  music ;  for  ana»> 
tadc  printing  ;  for  sheathing  vessels  (a  vessel  has  lately  been  coastrueted  almost  altogether  of  zinc  in  France)  ; 
fftamiKfl  m[>ulding!«,  tmd  other  ornaments  for  fumituit:  and  architectural  decoratiou,  an  application  of  whicli 
we  shall  spe^ik  in  another  place. 

Zinc  has  also  been  used  as  a  material  in  the  manufacture  of  glass,  esj>ecially  for  optical  purposea;  and 
ksUv,  an  important  use  is  now  made  of  it  in  the  production  of  wtiite  paint,  which  is  not  liable  to  become 
block  by  the  action  of  sulphuretted  hydrogen-  Foiu-  varieties  of  the  paint  are  made :  the  first  is  called  fiiaii| 
wkite^  and  may  be  apphed  in  all  cases  where  Paris  white  ^lanc  d* argent)  was  formerly  used ;  it  covid 
cc|uaUy  well,  ruid  remains  white^  which  the  other  does  not.  The  second  is  ritw-whUe^  which  is  fully  equal  to 
the  finest  white  lead,  covers  (juite  as  well,  is  as  durable,  and  remains  white.  The  third  is  Hone-grmf^  the 
quality  of  whicli  is  the  same  as  the  last,  its  ordy  diflereuce  being  in  the  shade  ;  it  is  well  ailapted  as  a  ground 
colour*  and  as  a  paint  for  iron-work,  or  for  the  int<;rior  of  houses,  being  more  durable  under  the  intluence  of 
air  and  weather  than  white  lead.  The  fourth  variety,  or  g^raij  oxide^  is  particularly  adapted  for  ship-painiing, 
external  wood -work  of  out-offiees,  or  as  a  gnjund  for  more  exriensive  colours  on  stone  or  cement.  At  first, 
the  oxide  was  formed  by  burning  tlie  metal  in  a  current  of  air ;  but  it  is  now  generallv  produced  directly 
from  the  ores.  The  introduction  of  thb  oxide  as  a  substitute  for  white  lead  originated  m  France,  and  cer- 
tainly constitutes  one  of  Uie  most  remarkable  gifta  which  diemical  science  has  recently  bestowed  upon  the 
industrial  arts. 

The  Vieille  Montagne  Company  exhibited  samples  of  the  four  varieties  just  mentioned,  and  also  a  number  of 
shades  of  ycUow,  green,  blue,  &c.,  of  which  zinc- white  formed  the  base  or  diluting  element  Scfveral  samples 
were  also  exhibited  by  Lang^ton,  Soott,  and  White,  of  Lombard -street,  London. 

SMELTDfO  OF  CBON,  AND  MANUFACTURE  OF  WKOUOHT-IBOli  ANI>  6TKBU 

From  the  mode  and  abundance  in  which  iron  ores  usually  occur,  there  is  not  the  same  neoesmty  tur  sub- 
jecting them  to  the  complex  series  of  mechanical  oiK.'rations  by  which  other  ores  are  prx^pared*  anil  widch 
nave  been  already  descriiied  in  the  case  of  leaifL  Trie  only  treatment  they  midergo  previous  to  introdudng 
^hem  inU)  the  smelting  furnace  is  to  pick  them,  ami  break  theui  into  snudl  pieci^s. 

The  furnace  employed  in  iron  smelting,  and  usually  calle*l  a  kisk-farimce^  consists  of — 1 .  The  hearth :  2.  The 
hofhen ;  and  3.  The  cone  qt  body.  This  hearth  is  a  sort  of  quadrangular  box,  slightly  smalhir  at  the  bottom 
than  at  the  top,  being  in  ordinary  sized  furnaces  about  2  fc*et  8  inches  nt  bottom,  3  fwt  at  top,  and  about 
6  feet  deep.     It  is  made  of  the  most  refractor^'  sandi>toneHf  the  joinings  In-ing  evmente<l  with  fire-cUiy.     OiiC 


side  of  this  box  does  not  rejieh  fully  to  the  bottom,  so  that  a  hole  eipial  to  the  whole  wi<ith  of  the  hearth, 
about  half  its  height,  is  left.  Tlie  bloek.  which  bes  above  this  opening,  and  forms  tlie  uojmt  hall'of  ih^t 
e>idc  of  the  quadrangular  hearth,  is  called  the  tymp.  This  hole  is  not,  however,  lefr.  completely  o|^k?u.  fur  a 
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■  of  firtntitie  or  W(?dge-fthaped  pipcc,  called  the  dam-xtoTup^  fits  into  it,  leavings  howovor,  an  open  space  of  about 
»Kl  AjL  inches  l»etween  it  iind  tlietymp.  The  inner  e<lgc  of  this  wedge  ia  bcvelliHl  off;  and  a*:  its  bm«e  is 
in  K>  as  t^j  form  nan  of  tbe  wall  of  the  beartb,  a  sort  of  inclineci  plane  is  tonnetJ  hy  th*-  «lani-stt»nu 
the  grf»und  aronnd  the  furnace  to  tlie  vueant  mnvQ  tietwcHHi  it  find  the  tymp.  llie  partuf  tlie  hearth 
^  the  tymp,  and  eonvifpontinij^'  iti  <leplh  to  the  beit^bt  of  the  dam  »toiiP»  is  called  the  crudhle,  TJie  bt>sbea 
t<  of  a  truueatetJ  cone,  about  *H  iLH-r  hip^h,  tbe  buR'  or  wicJer  part  bein^^  turned  iipwardt?,  so  tfiat  tbw 
IT  end  (its  on  tbe  box  const  it  utin**  the  henrtb.  Alwve  the  boshej^  comes  the  cone  or  body,  which  conHista 
TailotJier  tnmcated  eoue^  about  ii6  feet  in  heiirhu  with  its  ba%*  fitting  upon  tbe  l>oshe$-  Ai*  the  point  td'junc- 
I  voilM  jwroduce  a  &hjirp  an^le,  it  15  usually  roinide*!  of!'  so  as  to  tbrm  a  narrow  cybndrieal  zone,  called 
►  hefhf.  Tlie  narrow  opening  at  top  of  the  Iwdy  h  called  the  thrn/it  or  tunnel  head,'  mid  over  it  is  built  a 
ry,  jibout  12  feet  hi^h,  the  whole  height  being  thus  about  62  feet,  llie  external  inaMmrv'  of  the  boshes 
bodr  U  formed  of  oomnion  brick,  an<l  tor  such  a  furnace  IHOJMJU  to  lt*U^WU  bricks  would  Ix'  re(iuired. 
rinnrr  surface  is  comfk>sed  of  the  tnoj^t  rt'tTa<'tor\  fire-bricks,  and  tlie  furnace  described  would  take  from 
■^  "1  to60,*MK»  of  these  fire-bricks,  llic  hiner  coating  of  fire-brick  of  the  body  h  termed  the  shirt,  and  i» 
spparati^l  from  the  external  masonry  of  txjmnion  brick  by  an  inter  pose  J  coating  of  broken  clinker 
ad  Mtd.  for  tbe  pnr|>ose  iif  preventing  the  furnace  fmni  cooling.  The  other  thn?e  sides  of  the  hearth  are 
Mfcod  with  hc»lt-s,  into  wliich  are  fitted  ct»nical  iron  pipes,  called  tuyeres,  through  whirh  tbe  bhist  is  intro- 
dnopc!  '  M  e.     Thes?e  tnyeres  enter  the  hearth  a  httle  above  the  level  of  the  tvmp,  that  is,  above 

llie|)  •  LtcibK*,  and  each  has  a  ditferent  inclination  su  n&  to  prevent  the  blast  jiassiug  through 

mA  iiynu  iiH-  uiij:  m  the  furnace.  As  the  tuyert*s  are  e.xposed  to  a  veiT  intense  heat»  they  are  surrounded 
by  scsue  through  which  circuhites  a  current  of  cold  water.  The  blast  is  j>ro<iuced  by  a  blowing -machine, 
ontl/  ooiyrtstuig  of  a  eust  iron  inlinder,  in  which  works  a  solitl  ]»istoTi,  and  by  means  of  a  set  of  valves  alter- 
Sift^jr  opifiiiiig^  a  quantity  of  air  is  drawn  iut^t  the  piston  at  each  stroke,  and  forced  into  a  biteral  ehaml>er, 
«|iiaii«ir>  it  fift***.*  by  a  main  tube  with  three  bniiiehes  to  each  of  the  tuyeivs.  llie  force  n'quijvd  to  work 
tbe  M  hine  of  a  furnace  may  be  taken  at  fmm  2f>  to  iJt>  horsepower;  and  some  itlea  may  be  tbmied 

of  tilt  the  smelting  works  in  AV^des  ami  ntbcr  celebrated  inm  districts  of  Great  Britain,  when  it  is 

aialcl  of  tbe  blowing- mac  bines  now  employerl  n^iuirt^  ^oti  hoi'^'-power  to  work  them,  eiwh  ma- 

C&snr  !ir  f<*r  twelve  fimiaw^-.     The  quantity  ijf  air  ixMjuired  by  each  fiinjace  when  in  full  l>hist  is 

«bociT  t  per  minute,  the  usual  jjre^sime  of  the  blast  being  about  'ij  lbs,  on  the  s<{uare  lueh. 

\^  It\  iron  furnaces  aiv  built  at  tlie  foot  of  a  declivity,  and  it  is  also  usual  to  const ruet  su- 

jvnd  <ine  block  of  niasimr)'.  In  such  cases  a  tramway  is  can'ied  from  the  elevated  ground  to  the 

tofi  01:  ...i-irs,  i>n  which  therc^  is  constructc«!  a  plattUrni.     Tbe  ore,  llux,  and  coal  or  coke,  aix*  brought 

10  tnitJLt  Aoag  this  t  nun  way  ^  and  thrown  directly  into  the  thitiat  uf  the  fiu'uaL'c. 

Prt'Tiou-s  to  fnuelting  it  is  necessary  to  roast  tbe  oiv,  which  is  effected  by  interstratif^-ing  layers  of  it 
_fJWlb  -i      "         '    And  JH'tting  tire  to  the  heap ;  occasionally  it  is  roastcil  in  a  furnaci*  ct»nstructed  Uke  a  common 
'^  I  us  roa^^ting,  clay- ironstone,  tbe  smelting  of  which  as  the  most  important  ore  of  iron  iu  thos4^ 

•^  J I  all  di*^cril»e,  lo:!<»s  its  carbonic  acid,  as  c*irl>onate  uf  lime  or  limestone  dt>i*s  under  simi!ar  cir- 
In  ^setting  the  bhtst  furnace  to  work  it  is  lii*st  carefully  drieil,  then  filled  up  with  the  fiiel,  and 
tb^lilift  alluwe*]  to  pbivinlo  it  with  gradually  in  1  Tea  sing  tbrce,  until  tbe  bill  iMiwi-r  isacquirc^d  ;  by  I  his  time 
thm  HmkI  w3I  hftve  sunk  m  tiie  bo<iy  of  tlie  fumac«\  and  a  tpiantiiy  uf  ori^  ami  tiux  is  now  introduciH],  and  upon 
tUbltlufl  ft  !-v'  ..r,.. .1,.  Xhis  openition  is  re[ieated  as  uften  as  the  mass  sinks  in  the  fiu'nac*,  but  with 
pvluBltr  ;;  j'*s  of  ore,  until,  in  the  course  of  a  few  da>'s,  the  proper  pniportions  of  fuel  and  on? 

m  ftim^- ....  lIjc  furnatx'  Is  cousidertHl  to  be  hi  full  working  onh-r. 

tm  t^  top  of  the  furnace  the  tem|H*rature  is  not  very  high,  but  it  inci-ea-ses  until  it  attains  its  maxi- 
■mn  in  lb*'  tn  arth  a  little  above  tbe  tuyeres.  As  the  or(%  tiux,  and  fuel  pass  through  thes4?  gi'adations 
o^lo&i  *  they  sink  in  ihcfunuice,  various  chemical  changes  take  phnn^ ;  but  it  is  when  the  on^reacbe!* 

tfe  k^  fthe  Iwisbea  that  the  pi*rfeet  rerluction  is  effected.     Here  the  carbon  of  tbe  fuel  takes  the 

osjp  <  iron,  whilst  the  llux  or  lime  unites  with  the  gangue,  consisting  of  clay  or  silic^i,  and  also  with 

spam  iron,  forming  a  comiKnnid  ivscnnbling  in  c(>ui[M)sit ion  black  iKmle-ghiss,     Tlie  mass  having 

attdamibt.  _•;«•,  and  bt'come  stuni-fused,  sinks  into  the  hearth,  where  tbe  intense  heat  at  once  fully 

Waumm  tlv  1  the  (^Yjmbtnation  of  the  lime  an<l  gangue,  bjth  of  which  fall  in  a  slu>wrr  into  the  vni- 

mlt  Mow  tlic  umrev  Here  the  two  tluiiis  arrange  themsi4ves  according  to  their  relative  densities*,  the 
jfOH  Mkini;  to  tlu«  b*ptrom,  and  tht^  glassy  scoria*  floating  on  the  surface,  an<l  thus  protecting  tbe  former  trom 
dtar  iiiifiiiing  action  of  the  blast  entering  just  above  it.  Accorcfing  a*  tbe  process  [»n>ceeds,  both  atM-unadate 
OBtiK  tke  iTUcible  u  full,  and  the  slag  gnidually  ovi-rflows  tbe  edgt?  of  the  dam,  thrtuigh  the  o|>ening  bt^twc*i«n 
tbe  latter  nr  '  *'  *  rnp.  and  runs  down  the  incbued  plane.  Fonnerly  this  shig  was  raked  off  the  incfined 
|4iPe^  but  :rnacT»«,  at  prt»seut,  the  dum-stoue  is  not  Ibrioed  wirh  an  iui'lincti  |4tuie  ;  and  east*imn 

wmepMm  tti  -  >    fju\be  brought  up  to  the  tymp,  and  thi/  shij^  jdkiwe<l  to  How  into  them.  and.  when 

iyi«nmi^i  la  tnimroad.     In  this  way  the  slag  isobtumed  in  tbe  form  of  rcctanguhir  blocks, 

«  "nat  many  nurpt>si*s  wlicixi  an  indestructible  materijd  would  Ix*  rcfiuinHl,  or  in 
,  &c.     \Vnen  we  recMjlh'ct  that  the  quantity  of  slag  is  five  or  six  times  the 
the  weight  of  the  former,  annually  ]jro<luced,  at  iTom4,tMX»,tKMJ  to  ft,<KMi,t.HHI 
ioubt.  form  a  beautifid  material  for  making  stales  of  glass  for  roofing  public  buildings, 
closc'ts,  water-pipes,  cistenis,  and  a  thousand  other  purf>oses. 

'  crucible  wouhl  Ix-come  tuU  of  melted  irf»n,  but  liefure  that  t^ikes  plact»  it  is  drawn  oW 
idc  of  the  furnace,  which  is  kept  pluggeti  with  fiiv-clay.      Previous  to  jierforming  thia 
hnically  called  tappings  a  nuinU-r  of  parallel  trenches  are  t'ornn^d  in  sand  on  n  fiat 
wmrtknf  HKLi  Mt* :  en*h  i^*r\*'*^  of  tliese  tnmcbes  is  crossed  by  a  main  tn-nch,  which  is  again  connected 

«i^  •  diMi  I  pittg'hole.     Wien  ail  is  ready  the  blast  is  shut  off,  and  the  plug  of  clay 

mwiibdmm  out,  an<l  flows  jdong  the  main  channels  into  the  parallel  tnmcbe»,  which 

ODold  it  ilit^  muu'cv  lujilr'Kai  bai's  ;  and  these,  when  cold,  are  broken  off  from  the  bar  moiJded  in  the  main 
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channel,  and  which  is  tilled  a  sow^  while  the  former  are  lermed  pigs:  hf'tif*?  the  t4?rni  pt^-iran.  These  opera- 
tions ure  mtrlbriiiHl  oiict^  or  twice  in  the  twenty-four  iiour*,  acconling  to  the  construction  of  the  fiiniao?. 

Most  iron  ores  coutiiin  small  quantities  of  phosphoric  acid  and  i^ulphur,  and  ^  do  the  fuel  and  tlux  em- 
ployeil ;  the^»  Huhstaneei*  are  rediictnl  by  the  bWt  :l^  well  as  the  iron,  and  with  siaiie  others,  §uch  as  potassinm 
ami  iodine,  from  rhc  [k>1^sU  and  wda  in  both,  and  silicium,  derivtKi  i>oni  the  5iliea  of  the  gangne^  enter  in 
niinm<»  Tiroportions  into  coinhimttion  with  the  iron,  and  mat^^rially  iiifecfc  its  quality.  The  natuiv  of  the  ore 
and  fuel  hius  coni*e<mently  ocjnsiderahle  intluenct*  urx-jn  the  character  of  the  iron  ;  even  the  form  of  the  fumat* 
ajid  the  pre.Msure  tjf  the  hlaj<t  appear  to  act  similarly,  ^lien  the  on*  h  pure,  such  &&  fine  »pa those  iron,  kc.^ 
and  wood -charcoal  the  fuel^  the  iron  has  a  pn?tty  utiifonn  qnahtv  i  hut  with  clay -ironstone  and  cjke,  or 
anthracite^  ther»*  t*i  g^n^at  variation  ;  even  two  auocejii?ive  tap|)ings  wul  often  he  found  to  yiehl  iron  of  iliilerent 
qmdirie^.  The  diilerent  kinds  of  pig-iron  pnxhiced  in  this  way  may  \h*  claasHl  under  three  heads  : — 1,  Grsy- 
iroHy  which  is  the  lx?*t  in  (juality ;  na  its  name  tnq>ort,*t,  the  coloni"  of  it«  fracture  is  an  uniform  gra,}%  and  is 
highly  crystalline.  It  is  verj"  3oiX,  and  well  adapted  for  makin;^  bar-imn,  and,  when  remelte<l,  make**  the 
best  material  for  eastings  for  machinery.  Even  without  examining  the  fractniv  of  a  bar,  the  smelter  is  able 
to  disFttngniah  whether  he  has  gray  iron  by  the  colour  of  the  Mnntilhitious  which  it  throws  out,  which  are  bltMj 
for  gray  irons  ami  brilUant  white  when  the  iron  in  whiit  is  called  white  iron*  2.  Mottled  iron^  which^  wh«fii 
broken,  exhibits  a  peeuhar  mottled  appearance,  is  of  a  lighter  colour ^  and  hm  erjstallhie  than  ^ay  iron, 
and  doefi  not  Mow  so  tm*ly-  When  the  gray  tint  pr»>< luminates  it  make«  gf)od  castings,  which  may  ha  turned, 
filed,  and  polishefl  with  facility.  3.  White  inm  in  thr  worst  description  of  iron^  and  i«  onlv  nted  for  coarse 
castings.  It  is  usually  so  ban!  as  not  to  be  cut  with  tempered  steel,  and  is  easily  n.'cogni?e<l  by  the  white 
w>lour  and  hunelhir  structure  of  its  fruilure,  and  also  by  tiie  colour  of  its  »[>ark^  and  the  pastineffl  which  it 
exhibit*  as  it  tiows  trom  the  tapping-hole.  When  made  with  good  ore  and  pure  fuel,  it  is  reailily  con 
into  bar^iron. 

The  quantity  of  ciial  consamed  in  making  iron  is  enormous,  a  good  dciil  of  which  mnst  be  waited 
heating  the  air  of  the  blast  aftjer  it  enters  the  fumac<j.  To  avulfl  this  los*,  iLr,  Xeilson,  of  Glasgow,  patented, 
in  the  year  1W21>,  the  application  of  the  hot-air  bla^t.  For  this  purpti4?e  he  pass<^d  the  air  Uffure  entmng  the 
tuyeres  through  iron  pqies  heated  by  a  furnace.  It  is  not  too  nmch  to  say  that  this  process  has  completdy 
revohi lionized  the  iron  imde  bv  diminishing  the  amount  of  coal  consmned,  and  incitaisiug  the  amount  Jf 
work  which  can  be  clone  in  a  given  time.  Formerly,  antl  in  many  cases  still,  a  sepiu-ate  furnace  wha  usihI  (q 
heat  the  air  for  the  blast,  but  the  waste  gas«?s  from  the  month  (*f  the  bhtst  ftirnace  ar*»  now  enmoniicany 
employed  for  tliat  punjcts*^.  The  usual  plan  is  to  phux'  the  eunturtid  Iitm  pipe^  now  us«?d  for  the  purfiose  of 
htjating  the  bhist,  on  tlie  platform  of  the  furnat^,  aitd  (a  tap  the  latter  near  the  throat,  and  make  a  ]M>rtion 
of  the  hot  gases  i)ass  over  the  pipe,  and  heat  the  air  passing  through  it.     Whcrv  anthracite  coal  is  used,  a 

rntity  ot  steam  must  Ik'  mixed  with  the  air  of  the  Mast,  tor  the  nroduetion  of  which  the  waste  gases  are 
employed.  Every  furnace  of  this  kind  is  therefore  surmounted  by  a  steam  boiler  anrl  a  hot-air  appamtui, 
the  gascii  lor  which  are  tapptnl  from  Ijoth  sides  of  the  thre»at.  As  the  gases  escaping  from  a  t\imace  are  at  a 
very  high  temperature*  jjcrhaps  as  high  tis  IT^K)"  to  iHtjO  Fahrenheit,  and  as  me  air  of  the  bhi  '     i»t 

exceed  6tMj   Fahrenheit,  a  very  small  portion  of  the  waste  gases  sufiices  to  hejit  the  bla^,  and  cv«  i  t* 

sufficient  steam  to  work  the  bhiwii>g*machiucs,  iVc,  In  some  of  the  large  iron  works  in  Wales  jotu  .^ivuKnid 
one-sixth  of  the  whole  ga<9  given  ofi'fruui  the  tUMiieUbfad  is  considered  capable  of  heating  the  blast,  and 
from  two-fifihs  to  one-half  to  heat  the  blast  and  work  the  blowing-machines,  &c.  Great  eccmomy  of  fuel  is 
effected  in  this  way.  In  South  Wales  to  nrcKluoe  one  t^n  of  pig  iron  thni.*  to  three  and  a  hidf  t^>ns  of  coal 
were  formerly  required,  but  by  economixmg  the  bhist,  irum  IJ  ton  to  1  ton  18  cwts,  arc  now  sulHcient  to 
prcMluce  the  smue  quantity.  In  Scothmd  2  tons  6cwte.  are  allowetl  to  the  too  of  pig-iron- 
Experiment  has  ah  own  that  the  whole  of  the  mixed  gases  issuing  from  the  tunnel- heatl  are  combustibli?., 
even  aiwT  they  are  eocderl  down  to  the  onlinary  tt'mp*rature  of  the  atmosphere.  Acconling  to  the  experi- 
ments of  Bunseu  and  Playfair,  the  com|>osition  of  this  gase<:>us  mixturcnf  eight  ieet  below  Uic  toji,  taken 
from  a  famaoe  at  Alfreton,  in  Derbyahire,  waa  as  follows  r^^ 

Nitrogen, 64*77 

Carbonic  Acid, .  942 

Carbonic  OxMe, »  . 20-97 

Light  Carbureted  Djrdrogen, 8-128 

lJy{li\>gen,     ♦ 6*41> 

Olefiant  Ga«, 0  85 

Cyanogen, -  .  . (i*(jO 

100*000 

When  we  consider  that  a  tm'xtnre  srach  as  that  represented  by  the  preceding  Tabic,  and  ^hich  contains  io 
maiiy  ot'  the  combustible  pro<luets  of  the  coal,  escapes  at  a  t4?mjjoniture  of  18tX»"  Fahrenheit^  it  must  be  evident 
that  an  immense  auiount  of  fuel  is  waste<l  in  the  nianul\tcturt*  of  in>n,  even  where  a  part  of  the  hot  ^9se^  is 
ejuployed  for  hi:5atinj]j  tlu'  blast*  Indeed,  Bunsen  and  PlHyt'air  considorf»d  that  81 -/*4  per  cent  of  the  heat  pro- 
dueed  at  the  furnace  of  Alfh'ton,  during  the  making  of  the  experiments*  the  results  of  one  of  which  we  ha¥ie 
miot<?d  above,— was  tr^ally  lost ;  and  we  may  safely  *av  that  full  6U  per  cent*  of  it  is  lost  in  every  furnace  in 
Grttat  Britain, — in  other  words,  more  than  three  millions  of  tons  of  coal  are  actually  convert*Hl  into  smokf; 
and  gas*  anniudly.  without  any  corresjionding  l)enefit*  (>n  the  Continent,  and  in  Sweden,  where  fuel  is  expen- 
aive,  not  only  is  the  heat  of  the  waste  gasis  economized,  as  in  Enj^hmd^  but  the  gH.%^s  theroselvcA,  by  their 
buming,  form  fuel  for  calcining  the  ore  previous  to  smelting  it,  pnMluciug  st4:'am  to  work  Immmers,  smK?czt*rs, 
and  other  machinery  employe*!  in  the  manufacture  of  bar- iron,  and  whatis  of  i>till  more  importance,  in  tne  n-fm- 
ing  ttiid  pudfUing  processes.  So  great  is  the  economy  and  so  jierfect  the  means  nr^w  adopted  in  some  of  the 
Swediah  iron  fumaoes,  that  cne  too  of  mercA<mf*#  har'iron  b  produced  by  a  quantity  of  fuel  equivakiil  to 
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\  5cirt5.,  or  ■-'  tons  Ii^cwls;  of  coal,  whilst  m  Great  Britain  4  U>ns  b  cwts.  to  4J  tong  are  required  to  effect 
tan.*  tbiuj^  in  the  \»est  regiiliited  wurkii,  imil  Lliem  are  dietricta  where  six  and  seven  tons*  iin?  stili  umid 
kr  oot*  ton  of  commerciiil  bar- i  run » 
Wlitti  Sir  liolKTt  K;ine  wrott;  Uie  *•  Induiitriai  Resources"  he  estimated  the  cost  of  producing  one  ton  of 
'^^4tmk  At  Aligns  u&  foUow^ : — 

4  trina  of  coal,  at  4#,  OdL, £0  Itt  0 

5  tons  i»f  imn^ton*'^  ut  6*,^    ..............      0  15  0 

15  cwts*  oflimeatoae,  &t  iti.  per  ton, 0  1  & 

Labour  and  general  expenaea,     .,...»....,.      1  2  6 

£2  18     0 

whicli  w«a  about  the  ayemge  cost  in  well -conducted  works  in  Great  Britain.  Since  that  period  improvements 
Wve  been  bo  grea-t  that  in  1851  the  exj>en8e  of  prodnction  had  Mhm  nearly  3\)  per  cent^  aa  the  following 
^  *  of  tie  cost  of  making  one  ton  of  pig  iron  in  Scotland  in  ltS51  will  show:* — 

32  cwtJ*.  of  cuIcuKMi  irniifttone  (black  or  clay-bwl)^  and 

contAinLn^  62.5  per  cenL  of  LTon^  at  124.  per  ton,    >   .  j£Q  Id  2 

46  cwti,  of  coal,  at  4*.  fier  ton^ 0  9  0 

ICcwts  of  **cind*5r,'*  at  1*.  Hd.  per  ton, 0  1  3 

7  cwta  of  lim«fltone,  at  &m,  Bd.  per  too,   .  .  « 0  1  S 

LalHJur, , *  0  8  8 

Sunilries,  uidush''e  of  horses, 0  2  0 

Interuftt  ou  capital^  ^  (i:20,OOOX *  *  *  0  3  4 

Coat  of  production  of  one  ton  of  pig-iron,   .  .  .  £l  19     3 

HiC  eoit  of  making  iron  during  the  past  year  was,  however^  much  more  than  this,  as  th«  price  of  coals 
t  orocii  ttigbcTf  and  wages  had  also  ljirrea»<'d  eoiisidi'r^bly.  At  pa^e  154  of  tho  ^*  Industrial  HeaonrcGS** 
'  BobcFi  tmyt: — **  But  I  am  fur  Ironi  beUevi ng  that  it  would  he  pmik'nt  in  any  person  now  to  enter  upon 
I  of  manufiicturc.  We  arc  not  yet  ready  tor  it,  nor  k  the  time  fitting.  The  iron  trade  of  Enghmd 
I  Sootibuid  has  been  for  some  yearti  in  an  exet^'dingly  depn^sst^l  st^ite.  Tlie  prices  of  ing-imn  ant  tmm 
16i,  lor  Clyde  iron  to  £3  lbs.  for  No.  1  Welsh  irun^  on  which  it  may  he  at  once  ealciilated,  Irom  the 
alriiady  given,  there  cnn  be  but  little  prulit,"  In  the  eonimenfement  of  lHb:\  Clyde  iron  tetch^d 
£3  IA$,  6rf.  per  ton,  which  ro^*  to  £3  16*'.,  but  very  so<30  tell  to  £'I  Hs.  6«/.,  being  the  lowetit  figure  it 
wjidbml  dttring  the  year,  after  which  it  rose  to  £3  8jj.,  and  finally,  in  the  beginning  of  this  year,  it  had 
tracbwt  Xd  Iw.  to  £3  19*.  Kit  n^quired  the  ehburate  ealculationa  in  the  '•' Indaslrkl  Kei^ciurces"  to 
pivfie  tlie  noaatlulity  of  making  iron  with  profit  eight  or  ten  years  figo  in  Ireland,  it  does  not  seem  probable, 
M  finittg&t,  that  it  could  be  done  now,  espeeially  when  we  iteolleet  that  dni'ing  a  considerable  part  ot' the 
ymt  tbft  pricvB  were  a»  low  a*  when  Sir  Robert  Kane  wrote,  while  the  eo.nt  of  making  the  u*on  had  fallen 
fwy  ooMMSembly ;  and  yet,  strange  to  say,  it  is  just  at  tliia  period  a  suce<*Hsful  etibrt  ia  being  made  to  re- 
t|w»  llie  Itoo  trade  of  Lc>ugh  Alien*  And  how  is  this  ?  Improvements  in  manulacture  are  the  cause.  Thi« 
I  ikci  onght  to  be  iriipres:*t3d  on  the  niintls  of  all,  that  in  pn^portion  us  the  pn.MX'Hi«.'ii  of  a  manuijM!- 
wse  impftrvecl,  the  value  of  the  f>osi*esikion  of  cheap  niw  materialH  diniiokbes.  While  the  proceasea  are 
,  tbe  more  fevotmed  countries  have  a  niono[X)ly  o!  the  trade  ;  as  they  become  perfect,  the  less  favoured 
■»,  ii'tliey  make  up  by  intelligence  what  they  want  in  natiuTil  advantiiges,  are  enabled  to  take  a  fair 
•.  If  tlie  Swedish  procenst^a  of  utilizing  the  gai<ie»  to  the  full  extent,  ami  the  machine  of  Berard  for 
nttg  ooaL,  were  introduced  into  Irehmd,  we  have  no  doubt  that  a  cousid^nbit!  iron  matntfacture  would  scvou 
f  Up  ui  this  countr)'. 

'  Te  of  wrought 'iron, — Pig-iron  la  employed  in  two  ways,  either  for  castings,  or  for  the  manu- 
uglit-iron.  When  the  iron  i.^  of  good  quality,  it  b  3oroetiiui;s  run  dirvetiy  trom  tbe  tapping* 
k  ndo  moaldis  for  making  ca.^tings,  but  it  is  more  u^ual  to  remelt  the  pigs  m  a  particular  kind  of  Ibnmce, 
IbI  H  C9nola^  and  then  east  it. 
it  kai  w*^  alreadv  n^-marked  that  during  the  reduction  of  iron  from  its  ores  in  the  furnace,  a  certain 
'/ of  carbon,  siticium,  and  other  substances,  enter  into  combination  with  it.  The  process  of  uiaking 
t-ircin  consirta  simply  in  getting  rid,  as  completely  as  possible,  of  these  8ubstanci.*s,  the  presence  of 
vfnleTS  the  iron  brittle.  The  English  process  of  etiecting  this  object  eoniriats  of  two  consecutive  ae- 
liv  of  nprmtions,  tlie  one  termed  refining^  the  other  puddling.  The  former  is  effiict^d  by  melting  the  pig- 
iiBO  villi  coke,  in  a  reetanguhir  hearth,  under  a  strong  blast  of  air  from  six  tuyeres,  three  at  each  side.  IJn- 
^m  tbe  action  of  this  blast  a  part  of  the  carbon  la  burnt  out,  and  nearly  the  whole  of  the  silicinru  converted 
Imo  aficir  acid,  which  unites  with  a  portion  of  the  iron,  and  forms  a  ridi  slag.  Tbe  op(*nition  being  finished, 
Ite  aetal  it  nm  into  flat  moulds ;  when  cold  it  is  hart!  and  brittle,  and  is  covered  with  bbsters  stjinewhat  bke 
mMumf  biiater  rteeL  In  thi»  condition  it  i*  called ^iw  rnetaL  The  u^ual  charge  for  an  onlinary  English 
fnUkt^  fam»cc  Taries  &om  1  to  1  ^  tons,  and  about  10  tons  may  be  refined  in  twenty-foui'  hours ;  4  to  5  cwta. 
^mkm  bfang  necessary  for  each  ton  of  metal  refined  ;  the  loss  sustained  by  the  pig  iron  during  the  Ofjcra- 
tioB  fVTtiig  Grom  13  to  17  per  cent.  The  second  chu^s  of  operatiouii  now  commence  ;  the  fine  metal  is  broken 
9  oonirenieat  sized  pieces,  and  pilerl  on  both  sides  of  the  hearth  of  a  reverberatory  furnace,  somewhat 
'  ill  tliaC  aftrDady  de»crib<^l  in  the  smelting  of  lead*  Here  it  fuses,  and  being  exposed  to  the  action  of 
alr^  tta  vnrfaiw  OJtidizes,  and  part  of  the  oxide  of  iron  thuj  formed  reacts  upon  the  cui-bon,  which  it 
^1  imo  oadde  of  carbon,  whicJi  bum^  at  the  surface  into  carbonic  acid,  whilst  another  portion  unites 
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with  the  remainder  of  the  silicium,  converted  into  silicic  acid  by  the  oxygen  of  the  air,  forms  a  basic  slag, 
which  a^ain  reacts  upon  another  portion  of  the  carbon.  During  this  part  of  the  operation  the  workman  or 
puddler  Keeps  constantly  stirring  the  melted  mass  with  an  iron  tool  called  the  paddle,  in  order  to  expose 
fresh  surfaces  to  the  air.  Gradually  the  metal  becomes  granular,  or,  as  the  workmen  sav,  dry ;  when  this 
occurs  the  fire  is  increased  until  the  mass  cements,  and  a  part  of  the  scoriae  is  run  off.  The  balling  process 
now  commences,  and  consists  in  collecting  the  agglutinated  mass  into  a  number  of  separate  balls,  which  have 
the  appearance  of  a  coarse  sponge.  These  balls  are  then  removed  from  the  furnace,  and  the  slag  pressed  out 
either  by  subjecting  them  to  the  blows  of  a  hesLvy  hammer,  weighing  about  3i  to  4  tons,  and  making  nearly  100 
blows  in  a  minute,  or  by  means  of  machines  called  squeezers.  The  balls  of  iron,  thus  compressed  and  purged 
from  slag,  are  next  passed  between  grooved  rollers,  the  grooves  varying  in  size  according  to  the  pattern  of 
the  bar,  by  which  thej-  assume  the  form  of  bars,  termed  puddled  bars. 

Puddled  bar-iron  is  extremely  hard  and  brittle,  and  has  many  flaws  and  cracks.  The  ball,  afler  coming 
from  the  hammer,  is  at  once  subjected  to  rollers,  which,  instead  of  having  rectangular  grooves,  give  the  bars 
the  rouffh  shape  of  a  rail.  When  the  iron  is  wanted  for  ordinary  wrought-iron,  and  must  therefore  be  mal- 
leable, the  puddled  bars  are  cut  into  lengths  by  means  of  a  powerful  shears ;  these  pieces  are  then  piled  in 
a  peculiar  kind  of  reverberator}'  furnace,  termed  the  mill  furnace.,  where  they  are  heated  to  the  welding 
point,  and  then  passed  between  a  series  of  rollers,  termed  finishing  rollers,  which,  being  more  accurately 
made  than  the  roughing  rollers,  by  which  the  puddled  bars  are  formed,  give  a  greater  uniformity  and  finish 
to  the  bars,  which  are  known  as  mill  bars.  The  operation  of  puddling  lasts  about  two  and  a  half  hours,  the 
charge  for  each  furnace  being  about  3 J  to  5  cwts. ;  about  ten  charges  may  thus  be  made  in  the  twenty-four 
hours.  The  consumption  of  fuel  is  greater  in  the  operation  of  puddling  than  in  that  of  refining,  every  ton  of 
puddled  iron  taking  one  ton  of  coal.  The  loss  upon  the  refined  iron  is  estimated  at  fh)m  8  to  10  per  cent. 
Owing  to  the  smallness  of  the  charge  which  can  be  worked  in  a  puddling- furnace,  one  refining  furnace  will 
produce  fine  metal  for  five  puddling  ones. 

Sheet-iron In  many  districts  of  the  Continent,  as  for  example  in  Styria  and  Catalonia,  the  bars  are 

formed  by  simple  hammering,  and  in  the  same  way  it  is  made  into  sheets ;  but  in  Great  Britain  and  the  chief 
iron  districts  of  Belgium  and  France,  sheet-iron  is  made  by  rolling  between  cylinders,  as  in  the  case  of  lead 
and  zinc.  Two  sets  of  rollers  are  employed,  one  for  roughing,  and  the  other  for  finishing.  The  iron  is  first 
made  into  flat  bars,  then  cut  into  lengths,  equal  to  the  required  width  of  the  sheets  to  be  made,  heated  to 
redness  in  a  reverberatory  furnace,  and  passed  through  the  first  set  of  rollers  two  or  three  times.  These  rudely 
formed  plates  are  again  heated  in  another  furnace,  and  passed  between  the  finishing  rollers,  afler  which  each 
sheet  is  beaten  with  a  wooden  mallet  to  remove  the  scales  which  attai^i  to  the  surface.  For  most  purposes, 
the  surface  of  the  sheet  is  now  sufficiently  even ;  but  for  the  manufacture  of  tin  plate,  the  plates  must  be 
again  heated  to  dull  redness,  and  piled  upon  a  perfectly  flat  and  even  metal  surface,  and  compressed  together 
by  a  powerful  hydraulic  press.  So  perfect  are  the  processes  now  in  use  for  rolling  iron,  that  sheets  as  thin 
as  orainar}^  paper  can  be  made ;  the  material  known  as  "  iron  paper,"  used  for  making  covered  buttons,  and 
manufactured  in  Bohemia,  is  of  this  description.  The  iron  for  making  tin  plate  must  be  of  the  best  quality, 
and  must  have  been  produced  and  worked  in  all  its  stages  with  wood  charcoal  (in  certain  parts  of  the 
manufacture  peat  charcoal  could  be  substituted). 

Manufacture  of  Steel Steel  is  simply  iron  combined  with  about  one-half  per  cent.,  or  even  less,  of 

carbon,  and  differs,  therefore,  but  little  from  cast-iron,  except  that  the  lattt*r  contains  much  more  carbon  and 
several  other  impurities,  lliis  fact  will  explain  the  process  followed  in  many  countries  for  making  steel 
directly  from  cast-iron.  In  St\Tia,  large  cjuantities  of  iron  are  obtained  from  verj'  pure  spathose  iron,  char- 
coal being  the  fuel  employed.  The  process  consists  in  melting  bars  of  cast-iron  in  a  kind  of  refining  fumaoe, 
and  oxidizing  out  a  considerable  part  of  the  charcoal,  until  the  iron  becomes  granular,  and  passes  into  the 
condition  of  wrought-iron.  Another  bar  is  added,  which  again  melts  the  pasty  mass,  but  the  action  of 
the  blast  soon  rendei*s  it  pasty  again ;  when  this  has  taken  place,  another  bar  is  so  arranged  in  the  ftumaoe 
that  when  it  melts  it  will  fiJl  only  on  the  centre  of  the  previous  mass,  now  become  spongj',  and  it  will  melt, — 
an  operation  which  is  repeated  a  number  of  times.  The  whole  mass,  which  has  somewhat  the  form  of  a  cir- 
cular cake,  is  removed  from  the  fire,  and  cut  up  into  wedge-shaped  pieces.  As  the  centre  of  the  cake  con- 
tains most  carbon,  from  the  continued  addition  of  fresh  cast-iron,  the  narrow  end  of  each  wedge  will  be  more 
perfect  steel  than  the  thick  end,  where  so  much  of  the  carbon  has  been  burnt  out  that  it  assumes  the  cha- 
racter of  malleable  iron.  These  wedge-shaped  pieces  are  drawn  into  bars,  one  end  of  which  is  highly  car- 
bonized steel,  and  passing  gradually  from  that  end  to  the  other  hito  steeled  iron — no  two  parts  of  a  bar  are, 
therefore,  of  the  same  quality,  in  which  state  they  would  be  very  unfitted  for  use.  The  more  carbon,  how- 
ever, which  stei'l  contains,  the  more  brittle  it  is ;  and  this  fact  presents  a  motle  of  separating  the  dififerent 
(qualities.  Each  bar  having  been  hanlened  as  much  as  possible,  by  heating  it  red-hot,  and  then  plunging  it 
into  water,  is  allowed  to  fall  upon  an  anvil,  by  which  the  very  brittle  parts  break  off;  the  remamder  then 
receives  a  st^rieh  of  blows,  by  wliich  further  successive  pieces  arc  broken  off.  The  broken  pieces  are  classified 
according  to  the  appearance  of  the  fracture,  and  then  welded  in  such  a  way  that  a  nearly  uniform  mass  is 
produced.  Tliis  kind  of  steel,  which  is  denominated  natural  steel,  is  of  the  best  (luaUty,  but  is  ver}'  expensive. 

In  Great  Britain  steel  is  made  by  a  process,  tenned  cementation,  from  malleable  bar-iron.  Very  little 
British  iron  is  used  for  this  purpose,  being  too  impure ;  the  best  adapti'd  for  the  purpose  being  that  variety 
of  Swedish  iron  known  in  commerce  as  "  hoop  L."  The  process  of  cementation  consists  in  heating  a  number  of 
bars  of  iron,  interstratified  with  fine  charcoal  powder,  in  a  kind  of  chest  for  a  considerable  time.  The  usual 
furnace  for  this  purpose  consists  of  two  rectangular  chests,  about  7  or  8  feet  long,  and  2  to  3  feet  wide  and 
deep,  made  of  fire-tues,  or  firestone  grits.  Sometimes  the  chests  are  made  double  the  length  just  stated,  but  the 
steel  made  in  the  small  ones  is  preferred.  These  chests  are  set  in  brick-work  and  dom^  over,  and  are  heated 
by  a  fire.  The  temperature  must  be  carefully  regulated  so  as  to  soflen  the  iron,  but  not  to  melt  it.  The 
longer  the  operation  lasts  the  harder  will  be  the  steel ;  chisels,  and  other  cutlery  tools,  require  about  nine  to 
eleven  days ;  steel  for  knives  and  scissors,  known  as  shear  steel,  take  from  six  to  eight  days ;  and  spring  sted. 
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mnd  that  u».h}  for  saws,  &c.,  four  to  five  days.     Wh^n  the  iron  is  fuUy  con  verted  into  ^teel  tht'  fnrnaot'  l» 
sllowi'd  to  c<jol  down,  and  the  bars  are  removed ;  when  Uikeu  out  the  surface  of  the  hat^  is  Ibuiid  to  be  covered 
wilb  fnml]  bli-sters,  prodaeed  from  the  escape  of  gaseouji  uialtei"  from  thesotWied  metal  during  the  process; 
benoD  tlte  teimi  blUtered  ate^L 

A$  in  the  ea.se  of  nuturul  ateeL,  the  bam  of  bbstt^red  ateel  are  not  of  uniform  density^  and  arc,  tberefom, 

cut  tjp  into  (»Lort  k^nj^^hs,  and  wfUleil  t^f^ether,  and  then  ♦li'awn  into  bars.     Li  this  wtiy  thi-ir  »|uality  h  im- 

p«>vk^l,  untl  the  m;i>s  njndere<J  homog<?neoU3J  and  fit  for  the  manufacture  of  cutltir)\     The  term  ttfieor  $teei  is 

[applnxl  Ut  the  metul  at^er  ha\in<^  tindergone  ibis  operation,  ptirhap^from  the  tact  of  wool -shears,  and  simdur 

cuUiii'-   tij-sniuM^nts,  being  made  from  it. 

'1  rfectly  homogeneous  steel,  in  either  of  the  way,s  just  deseribed,  is  expensive  ;  and,  ns  it  is  vetj' 

aftrri  _  to  have  such  an  article  at  a  cheap  ruUj  for  eutting  tools,  sueh  us  plane  h'ous,  chiyels^  &:r.,  It  in 

Lctl,  and  a  kind  of  steel  termed  cn^it  steel  is  obtained.     In  the  proc^'jjfi  of  producing  eunt  sti.'el,  alnmt  iiOlbs* 
^  of  Whtrrt'd  steel  lire  placed  in  a  crncilde  of  refraetoiy  fii\*-e!fty,  and  heated  for  tliree  or  four  hours  in  a  |)tieuliar 
i»til  it  nicU^s  whereujion  the  crucible  is  withdrawn  and  its  contents  poui-eil  into  mouldn.     Ca>t  sttel 
to  work  from  its  brittleuess,  and  cannot  ba  brought  to  a  welding  heat  with  satety ;  hut  by  sprinkhng 
tlu-  iurrart'S  to  be  welded  with  liorax  or  yellow  pi'u^iate  ofpotswh,  the  Ofieralion  of  welding  may  be  eflt^ctijii 
it  a  much  lower  tcinp'ratun*  thiin  c*juld  otherwise  l>e  done.     It  is  sometimes  useful  to  ctnnbine  thv  hanhie^ 
I  ckf  ca^t  ste^d  with  the  tenaeity  of  nialli-able  iron^  which  is  efli-ctetl  by  nnitiug  a  plate  of  sttitl,  and  u  plate  of 
I  iron  iact-  to  facv  ;  an  op«'nition  founded  upon  the  ri'innrkaljle  property  wliieh  steel  has  in  a  melted  state  of 
(  OTiiting  it^ll^with  a  finely  [wjhshed  surfiit-e  of  in>n.     The  coniponnd  bar  thus  made  may  Ik?  n)llt'd  and  ham - 
}  m*:n<i  in  the  nrdinstrv  way  ;  and  in  fonning  the  rutting  edge  tlie  soft  ir«ni  is  ground  bevel  and  the  steel  alone 
\fonn    *'        '  The  "^me  object  can  also  be  etltH'ted  by  an  operation  tenned  eme-kardming^  which  consisti 

I  i-L  !iL*  exti'mul  jMU'tionrt  of  a  wrought-irun  object  into  stt^el,  leaving  the  intenial  jHiitions  sftiU  in 

I  the  ^*  ..  ....   ..  m1  malleable  iron.     Fortius  piir|josc  it  is  orjl)  necessary  to  sulrjeut  the  objects  to  the  process  of 

Ic^oMffitalioTi.  Ai^  in  iiiaking  bUstcre*!  steel,  but  arn^ting  the  pna'css  when  the  tnmsformation  of  the  iron  into 
[storl  ha.-i  j>roc»vch_'d  liir  enough  into  the  mass  of  tlie  uon. 

Dtifort*  cMiu  hniitig  our  notice  of  iron  it  may  be  well  t<>  nieiition,  that  im  operation  is  sometimes  jx^rfornied 

t.  r  <►  :'  M  r>*'  of  the  convemon  of  iron  into  steel  by  cenuritation.  li'Jine  cast-iron  be  healed  in  a  chot  with 

liganese,  or  oxide  of  iiion  (haninier-sealfs),  the  oxygen  of  the  oxide  employud  gnidnallv  eon- 

11  of  the  east-iron  into  carl>onie  oxide,  and  the  in>n  ita^lf  into  nitdleable  iron.     In  this  way 

t  )it<,  and  an  immense  number  of  similar  artidcis,  are  first  cast,  and  then  converted  into  wrought- 

'  ties  of  c«'mentation- 

i"H  which  we  have  described  in  tlie  preceding  observiitionB  were  mor»»  or  lej<s  perfectly  refin^ - 

xhibition.     The  Mimkland  Irmi  Company,  to  whose  fine  series  of  specimens,  r^^pri^si'iiting  tlit* 

tf;iuiJ  ^tnieture  of  the  Lamirkshin*  utnil -field,  we  have  already  referreil^  exbibitt^  a  veiy  complete  and 

r  »lmctive  $crie^  of  specimens  illustnitive  of  the  nmnufiictuix?  of  iron  in  that  district*     This  series  con- 

Fof  sx  varieties  of  ironstone,  l>oth  in  their  raw  and  euhiueil  state: — 1.  Black  band  ;  2.  Clay  band  ;  o. 

balls;  4.  CaMer-Braes  sotY  ehiy  band  ;  b,  Cnlder-liraes  black  band  ;  and  6.  Muscle  band  ;  five 

C(f  pig-iron  with  the  rorn^sjMiudlng  *"  cinder '    c*r  slag  ;   splint,  imd  other  coals,    and  limestone  or 

LCBifikyMMl ;  fine  metal  broken  into  jhlhvs  fur  the  pudtlQiig  funnii'es,  and  showing  the  |>eculiar  cells  pro- 

*iliy  tin*  ^'caiM*  of  the  carbonic  iicld  gas ;  cukincd  cinder,  technically  called  ^m/W(i^,  pnidneed  in  tlie 

i»,  and  abio  used  in  tin*  pu<J<Uing  pron-ss  ;  [^art  of  a  pudtlled  ball  showing  the  nature  of  the  gi-a- 

m^^<-  ..unnM.Tis  of  a  pudillcd  bar  showing  the  fracture  ;  s|K.'eimen  of  mill  bar  showing  the 

us  of  nids.  angle  iron,  &c,     Th«^  Coalbrookdile  Company  exhibited  sanijiles  of 

r  ffms  pig-iron,  and  of  pudillcd  and  finished  bars.     The  Coalbrookrhile  works  is  one 

tike  »-  Mt  tn  the  kingdom,  both  from  their  extent  and  antiquity*     The  first  foundry  erected  in 

!  vifl^  '  2lH>  years  ago,  and  has  been  in  the  family  of  the  present  proprietors  abt ait  I5tl  years, 

I*  total  ttuMiU.'r  uf  iiei'sons  in  the  employment  of  the  Company  at  mining  oi>erations,  smelting  and  foiunhng, 

ibtCwroi  ^*^**^  nnd  i)lMJ.  .Shi\»pshiix*  was  one  of  the  first  important  ij-on-producingtlistricts  in  Enghuifl ;  bni» 

*    ;  Ibiiit  rit,  tlie  production  is  not  likely  to  increase  beyond  that  which  it  has  attained  at  fires4*nt, 

I  b »; .  I MJ  tons*  In  1H52  there  wyrt*  twenty-st-ven  furnaces  in  blast  and  thirteen  out  of  blast ;  thert^ 

.  *evciiteen  seams  of  eoal,  averaging  fit  an  2  teet  to  5^  feet  in  thicbiess,  but  there  is  a  seam  ofsul[>hur 

t  dbMiti  7  ftMH  in  tlticknesA.  There  are  abtmt  32  square  miles  of  workable  coal,  but  the  field  is  much  bn>ken 
\\n  fiuil        ■      '    '  '  -ometimes  as  much  us  from  OtHJ  to  7UU  feet.     The  quality  of  tlie  iron  is 

— *  -  mokdale  works  castings  have  been  brought  to  great  perfection. 

I  1  iunj\ ,  <  All! luted  a  series  of  specimens  of  Low  Moor  iron,  but  we  did  not  obstTve  any 

Low  Abwr  iron  is  [>erln4ps  the  Ust  in  Great  Britiiui  tor  making  wrought -utm  of  gnat 

'''^'.^  boiler  plate  and  railway  axles,  for  which  puqiose  it  is  in  great  request.     .Some  of 

M-re  ver)  remarkable,  especially  a  railway  axle  twistinl  into  a  kind  of  knot,  shovung 

.  .  y  and  softness;  many  of  tlie  other  sjiedmens  wen^  twisted  int*)  ivgidar  loop  kuotj*. 

I  in  the  siim«*  district  ai\'*  abo  celebrated  for  the  duality  of  their  piyduct'.     In  iHoO  tliere 

«\tf«  n  riiniiu*  >.  ten  in  bUst.  and  sL\  out  of  bl-LHt,  in  the  uorthern  district  ol  Yorkshins    the  ami md 

estiraatinl  tor  that  year  at  ubout  *25,tHKJ  tons,     llie  l>c<b  of  coal  in  this  district  air 

1  for  iron  making  Unng  that  called  *^  the  bctU^r  Ixd  coid"  which  is  oid\  twi>  fiet  thick. 

ikw  1^,  uf  Sydney,  evlnbited  s*nne  samples  of  tin  jihites,  and  of  the  iron  frctm  which  they  wei*e 

vrmi  workiii  with  wood  charcojil  from  the  CinderfonJ  iron,  the  chief  works  in  the  fbn-st 

n*.    l*hi'  iron  of  this  district  is  injide  frfjm  the  hcnialite<^  and  is  chiefly  employed  ti-rr 

ite».     AlMjut  3<J,IHK}  tons  \xr\*  umiually  made;  but  hu-ge  quantities  of  the  orea  arc 

•  fcnt  tt*  bv  to  enrich  thi3  p<XJr  on.'S  of  that  district. 

jk  0MMi  wci  licld  stci'l  was  exliibited  by  Jolinsou,  Cummelnf  and  Co.    Sheffield  is  the  great  cen- 

Lfi««irBntiih  <  >ctnre;  the  annual  pnjduction  being  about  18JXX}  tons,  the  niuuber  of  cementing 

Bt  ast  steel  multiiig  furnaces  about  \W.     Not  moi-e  than  oue-eighth  of  the  iron  con- 
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▼erted  into  steel  in  Sheffield  b  British,  the  remainder  being  chiefiy  Swedish.  The  oi^  spedmens  of  com- 
mercial Irish-made  steel  were  the  samples  of  blister  steel  exhibited  by  Classon  and  Cfomtney  of  this  city, 
which  appeared  to  have  been  well  made,  and  of  rather  miiform  quality.  Some  samples  of  steel  and  of 
ed^  instrmnents  made  with  it  were  exhibited  by  Professor  Davy  ;  this  steel  was  manufactured  with  turf, 
which  therefore  rendered  these  objects  of  great  interest,  not  for  the  novelty  of  the  fact,  as  many  tons  are  an- 
nually produced  on  the  Continent  with  similar  fuel,  but  as  directing  attention  to  an  exceedingly  important 
application  which  might  be  made  of  peat  charcoal.  Some  specimens  of  the  natural  steel  of  Styria  were  also 
exiiibited  in  the  department  of  the  Zolverein,  to  which  we  shall  have  occasion  to  again  allude  when  describing 
that  section  of  the  Exhibition. 

In  concluding  our  remarks  on  the  subject  of  Ores  and  Metals,  it  may  be  interesting  to  give  a  few  statis- 
tics of  the  iron  trade.  In  1851  the  production  of  iron  in  Great  Britain  was  two  and  a  half  millions  of  tons, 
one-third  of  which  was  employed  in  castings,  and  two-thirds  in  the  manufacture  of  wrought -iron.  To  pro- 
duce this  quantity  700  million  of  tons  of  ore,  2,700,000  tons  of  limestone,  and  13,000,000  of  tons  of  coal 
were  consumed ;  and  650,000  to  700,000  persons  directly  or  indirectly  employed.  The  following  Table 
represents  the  condition  of  the  iron  manufacture  in  1852  : — 


HioH  FumvAOBS.  Tons  of 

In  Blast       Out  of  Blast.        Total.  Iron  prodnoed. 


Scotland,  .... 
South  Wales,  .  . 
Ditto,  Anthracite, 
South  Staffordshire, 
North  Staffordshire, 
North  Wales,.  .  . 
Shropshire,  .  .  . 
Durham,  .... 
Northumberland, 


118  ...  81  ...  144 

135  ...  27  ...  162 

12  .  .  .  23  .  .  .  85 

127  ...  82  .  .  159 

17  .  .  .  4  .  .  .  21 

6  .  .  .  7  .  .  .  18 
27  .  .  .  18  .  .  .  40 

18  .  .  .  8  .  .  .  26 

7  .  .  .  6  .  .  .  18 


Torkfihire  and  Derbyshire,  85    .   .  .       7    .  .  .       42 


775,000 
685,000 

81,000 
726,000 

90,000 

80,000 
120,000 
110,000 

85,000 
150,000 


497      158       655     2,701,000 

The  following  Summary  shows  the  relative  position  of  the  different  countries  as  to  their  production  of 
iron: 

Tons. 

Great  Britain  in 1836 1,000,000 

Ditto  in 1840 1,896,000 

Ditto  in 1852 2,701,000 

France  in 1840 848,000 

Ditto  in 1846 52^^000 

Pruasiain 1851 848,000 

Ruflsia  in 1838 189,000 

Belgium  in 1849 146,000 

Sweden  in 1850 97,894 

Spain  m 1849 65,000 

We  have  been  unable  to  obtain  late  statistics  of  France  and  Russia,  but  there  can  be  no  doubt  that 
the  production  of  the  former  is  now  little  short  of  1,000,000  tons ;  and  that  of  the  latter  has  also  considerably 
increased. 

It  would  occupy  too  much  space  to  give  the  statistics  of  the  other  metals.  We  shall  give  in  the  following 
Table  the  chief  manufacturing  countries  of  Europe,  in  the  order  of  their  production  of  the  four  most  important 
metals  after  iron  - — 

Lead.  Copper.  Zuc.  Tor. 


Spain. 

Great  Britain. 

Prussia. 

Great  Britain. 

Great  Britain. 

Russia. 

Belgium. 

Saxony. 

Austria. 

Austria. 

Spain. 

Austria. 

German  States 

Sweden  and  Norway. 

Austria. 

Russia. 

Prussia. 

Russia. 

Prussia. 

IBON  FYSITES  OR  STJLPHI7B  OBE. 

There  is  a  yery  important  ore  of  iron  which  we  omitted  from  our  list  of  iron  ores,  because  it  is  verv  rarely 
employed  as  a  source  of  the  metal,  namely,  iron  pyrites.  This  substance  is  a  compound  of  sulphur  ana 
iron,  m  the  pro}X)rtion  of  54*26  of  the  former  to  45*74  of  the  latter.  It  is  one  of  the  most  universally  dif- 
fbsed  metallic  minerals  in  Natiu^  being  found  in  rocks  of  all  ages,  sometimes  difiused  through  their  mass, 
frequently  in  distinct  cubical  or  pentagonal  dodecahedral  crystals,  and  oflcn  in  deposits  and  veins  of  consi- 
derable extent.  In  its  pure  state  it  has  a  pale  golden-yellow  colour,  and  is  oflen  mistaken  by  the  peasanls 
and  by  many  who  should  know  better,  for  gold.  When  it  occurs  in  great  masses,  however,  it  is  rarely  pure, 
and  consequently  its  colour  is  rather  of  a  yellowish-gray,  and  in  this  state  does  not  yield  more  than  from  30 
to  40  per  cent,  of  sulphur. 

The  great  importance  of  p^tes,  at  present,  is  as  a  source  of  sulphur  and  of  sulphuric  add.  Previous  to 
1841  the  whole  of  the  oil  of  vitriol,  or  commercial  sulphuric  add  used  in  manufactures,  was  obtained  from 
native  sulphur,  whidi  is  found  in  great  abundance  in  a  district  in  Sicilv  between  CattoUca  and  Girgenti,  and 
also  near  Naples,  and  in  the  Solfaterra  in  Tuscany,  as  a  product  of  volcanic  action.  In  that  year  some  diffi- 
oultifit  arose  between  the  Governments  of  Gieat  Britain  and  Naples  relative  to  the  sulphur  trade,  so  thai 
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witie  time  ihp  asiml  «iipply  wm  cut  off.  PvTites,  hitlMfrto  ni'n^lectecl  as  a  source  of  siilphnr,  or  indeod  Jbr 
\y  purj>o«c*  in  these  coiintriea,  cama  t*i  attmct  attention,  and  in  a  few  months  it  was  employed  to  an  enor* 
IIP  extent  in  the  product  ton  of  fiulpburie  add. 
The  fir^t  idea  uf  employ  in  j;p_\Tit4:  a  for  this  piiqwse  originated  with  M.  DartigueSi  who  emploj-ed  it  in  Fratioe 
in  171*^, — a  year  meinoruble  in  the  histton'  of  nirhistrial  arts  by  the  numbi^r  of  discoveries  made^  all  depending 
txpLiQ  the  same  amse—the  inipossRjihty  of  obtaininj:^  Hujiplies  from  foreign  countries-  To  thi.-*  gtni^gle  we  are 
tiHlel>te<l  for  the  prm^e^is  of  niakint^  artificial  i*oda.  lirtifulul  indipo,  and  many  others  of  ecpial  imjiortaiice.  It 
is  flifficidt  to  ima^ne  why  Dtirtigues'  idea  should  have  biH?n  so  littlt;  thoii|;ht  of  pre v ions  to  1841  ;  and  its 
use  tn  that  year  was  a  sort  of  re-diseovery-  The  hiistoiy-  of  indiietry  is  full  of  incidents  of  thli^  kind,  all  showing 
liDW  mnch  of  industrial  prc»grcs*  depends  upon  fortuitous  dr*:unLstanr<^*3,  and  how  little  really  upon  the  .tup- 
POatd  gf-niuft  of  a  ptxiple,  A  hii^tory  of  manufacture  and  conmjeree  from  this  jwjint  of  dew  would  not  only 
be  mtrrr-^ting,  but  also  highly  instnictiv<». 

Without  piinj^  the  whole  lenjjtb  which  Liebig  doe»^  of  {laying  that  the  amount  of  oil  of  vitriol  con&umed 
Mr  m  people  may  be  taken  as  the  mdex  of  their  material  eivili/ution,  there  can  be  no  doubt  that  it  forms  one 
m^h^  grriite^t  element,*;  of  mo<lem  iminuiactun.*s,  I^Ion^  than  this  we  need  not  say  to  point  out  the  immense 
m^e  of  inm  pyrites?,  which  is  now  one  of  the  chief  if  not  the  principal  raw  material  tor  the  production 
uric  acid.  But  as  numy  of  our  readers  may  not  be*  converstmt  with  the  relations  of  numufacture* 
[tk  OTM'  another,  we  shall  j»ive  a  short  summary  of  the  manuihctun»s  of  which  pyrit<:'S  may  form  one  of  the 
matcriaK  either  cHreetly  or  indin*ct!y^  as  oil  of  vitnol  or  sulplnir.  We  are  the  mon*  iiu  lined  to  tb  stt 
— '^— '  «(iidi  a  sumniarj"  fonns  one  of  the  most  jxTfect  exauiples  of  the  eudle?^s  and  wonderful  tninsfiirma* 
tiOM  windb  an  apparently  worthless  material  is  capable  of  undergoing^  and  of  the  numerous  uses  wliich  it  h 
$ktm  made  to  subserve, 

Frrim  iroii  pyrites  wt»  mav  obtain  sulphur,  which  in  turn  serves  to  make  gunpowder :  and  entCT*  into  the 
1tk^n  otmo^  fire-work«,  and  into  that  of  ?<'veral  kintli^  of  ludfer  matches,  and  fbr  the  preparation  of 
pt  of  carbon,  for  vulcanizing  In<lia  rubber  and  giitta  percha,  and  causijig  silver  to  dejiosit  bright  in 
plating.  Mixed  with  HxJa,  pipe-clay,  and  other  substunci's^  we  con\ert  it  into  that  most  beautdul  of 
,  Aittlicial  idtrarnarine,  so  uiiicli  uscii  as  a  brilOaut  dye  for  ladies*  dix^j^s*'s.  In  thi*  form  of  sulphurous 
'^•fid  w  OMiy  employ  it  to  bleach  woolleji  and  .nilk  gtMids.  straw  bormets,  borst^-hMir  for  crinoline  buimet*  and 
Uirt>?ni'  wig9,  for  purifdng  and  whitening  strings  for  musical  instniUR'nts,  guts  for  sausagLrs.  gold-lieaters* 
ikdn^  inn^a»^  and  for  whitening  damaged  wheat.  If  we  rfuist  it  in  the  air  wc  gi*t  coppcni!*,  and  by  strongly 
fpiitirg  Uii*  »x)pf»era*  with  gj-psiim  or  ahihaster  we  have  Venetian  red.  The  copperas  it5*i;lf  forms  the  basu» 
willfc,  Wild  with  colouring  uuitten*  it  d)*es  blackt^  buffs,  and  lilacs.  Distilled  at  a  high  teuipeniture^  this 
emicnis  gires  a|)eeuliar  kind  of  oil  of  vitriol  employe^!  for  clLssi>Iving  indigo,  to  make  thimp  blue  or  indigo  hdte ; 
niUt  tbi^  rendue  of  thedistiUation  iomis  cutlers*  crocus,  <iumloyed  for  perishing  stcfcL  Co|HKriis  ah<o  mrvas 
admirable  disinfectant  for  absorbing  noxious  gat^es,  ^ueb  as  sulphureted  hydrogeji,  and  fixing  anunoiua 
tn**!  ttv  ptinr^^Y'Tit  matter. 

1\  '  riinateil  thrtrmgh  particular  kinds  of  shite,  it  assists  iu  the  formation  of  alum,  which  in 

tn/  !  lake  coloiu's,  and  is  used  in  the  tlycing  of  reils  and  pinks,  the  uuuiufacturt^  of  tawed 

aiuiu  hathvr,  tin-  Mzing  of  papers,  and  the  satining  of  rooin-pa|H'rs.  Again,  when  burned  iu  a  piirticular 
tlii»  wdphur  of  p\Tites  is  converted  into  oii  of  vitrit^l  or  sulphuric  a<'id,  a  substan^H'  employed  in  the  pre- 
'tm  of  a  wliole  hc»it  of  other  acidst  among  others,  margaric,  oleic,  aiidst**aric  acitls,  and  m  the  purification 
\M3M  fats  and  tuls,  especially  tallow  for  the  manulacture  of  mould  caudles;  phos]>horic,  citric,  and  tart^iric 
Ibr  tlie  iwe  of  the  calico  printer  :  nitric  and  miuriatic  aeids^  which  iire  largely  employed  in  dyeing  and 
~**^^"  operation*"!.  Sulphuric  acid,  when  mixed  with  chalk,  produces  the  carbonic  aeifl  which,  by  the 
n  nf  water  with  it,  lonns  soda  and  otlier  artificial  mineral  waters*  It  is  also  employed  in  the 
ng  of  metjds,  in  pickling*  or  cleaning  brass  and  copper-plates  previous  to  polishing  them  tor 
paper,  and  irou -plates  previmis  to  tinning  them  ;  whiteiiuig  plates  of  silver  before  stamping  them  in 
;  in  tlie  n*fitiing  of  gr»id  and  silver;  in  the  prepiration  ot  a  great  number  of  drugs,  such  as  ether, 
«f  merctir>%  sulphate  of  (imnine^  &c, ;  in  staining  wcxhIs;  in  carixmiziug  the  ends  of  piles  to  preveut 
an^KHving  ;  in  the  pn?paration  of  ffarancine,  the  pun*  colouring  matter  of  madder  ustjd  for  dyeing 
nd^  piiiks,  and  lilac*  ;  in  the  manuifacture  of  blacking ;  iu  the  raising  of  hides  previous  to  tjmning  ; 
tibtfKMlEuhition  of  bloc*d  for  manure;  in  the  separaticm  of  ammonia  tbom  ga«  lifpior,  and  in  the  dissolution 
(fcr  the  same  purpose ;  in  the  pn^parution  of  gun-cotton  and  ofi-oUodiun  for  idiotop'aphy  ;  in  the 
of  glucose  or  sATUp  of  *tarch^  and  of  solid  starch  sugar :  and,  iinally,  it  is  employed  in  the  grt^at 
**  of  scwltt  and  lileaching -powder — the  tormer  being  usi?il  in  making  glass,  rniap,  ii'c,  und  l>otb 
iftlbs  bfcsac'bing  of  linen  and  cotton  gmsis.  Such  are  a  few  jimong  the  iduiost  endhss  apjdic^tious  which 
mm  WMtd  •!*•  ru»«r  niade  ofrhiji  comjjaratively  unattractive  substantse-,  irtm  p\Tites,  wliich  most  |»en*ou^  would 
rt""  "  ^  rvation. 

!  ' .  iron  p}Tiie«  can  only  be  said  to  have  three  applications : — 1.  The  mantifacture  of  oil 

:  ;:.  i  ' Hiure  of  w>pperas  or  sulphate  of  iron  ;  and,  3,  The  manufacture  of  sulphur,    Wlien 

m  ran  nearly  the  whole  of  the  sulphur  is  gradually  Inirnt  nut:  the  sulphur,  combining 

■•  r  **''  Ithe  air,  forms  suljihurous  and,  the  gas  whi<'h  is  farmed  by  the  burning  of  siiljdiur 

t'  H.    If  this  gfts  Ih"  passed  into  learlen  chj^unlters  it  may  be  converted  into  oil  of  vitriol 

Srt,  -..,.     ix ^fver,  the  mineral  be  heatcMl  in  close  vesst^s,  it  gives  off  only  one -thinl  of  its  sulphur, 

mnditioTi,  or  about  17  per  cent.     By  employing  a  strung  heat  as  much  as  27  per  ei'Ut.  may  be 

bol  a*  till'  rl^^i(i^   rn/i«s  would  be  partially  ftised,  the  diliicultiesinvolve+l  in  the  process  would  more 

<*  of  prrHluction  of  sulphur.     Wlu^n  tike  heat  would  not  Ik?  sulhcient  to  slag 

it  the  separatiou  of  the  sulphur  has  a  dark-gray  colour,  and  is  couipofled  in 

;   sulphur^  43*24  parts.     A  similar  oompouud  La  found  iu  Nature,  and  is  known  by 

1  Ite*. 

ne  ffithiiil  m^m  juet  mentioned,  when  eicpoeed  to  the  air  and  moistened,  rapidly  deGompoaea,  absorbiiig 
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oxygen  from  the  air,  and  forming  sulphuric  add  and  oxide  of  iron,  which  combine  and  pro<?uce  copperas, 
and  Dv  lixiviating  the  mass  this  salt  may  be  obtained  in  a  crystalline  state.  In  many  coal-fie'ds, — sudi,  for 
example,  as  at  Coal  Island,  near  Kanturk  in  the  county  of  Cork,  &c., — ^beds  of  slaty  coal  are  found  so  im- 
pregnated with  p^tes,  that  the  coal  obtained  from  them,  when  exposed  to  a  moist  atmosphere,  gradually 
undergoes  a  speaes  of  slow  combustion  with  the  production  of  sulphate  of  iron.  In  Grermany  most  of  those 
beds  are  utilized,  and  large  quantities  of  copperas  and  alum  are  produced  in  this  way,  the  former  being 
employed  for  making  fuming  or  Nordhausen  acid.  A  good  deal  of  sulphur  is  also  distilled  from  pyrites ; 
but  in  these  countries  it  is  rarely  used  for  any  purpose  but  that  of  making  oil  of  vitriol.  Some  years  ago  a 
Mr.  Lees  patented  a  very  ingenious  process  for  obtaining  sulphur  fh)m  p^-rites,  the  profitable  application 
of  which  depended  on  the  pjTites  containing  some  copper,  which  it  very  often  does.  By  this  process  he  was 
enabled  to  make  from  100  tons  of  pyrites,  containing  2  per  cent,  of  copper,  30  tons  of  sulphur,  and  2  tons  of 
fine  copper. 

Where  coal  would  not  cost  more  than  10  to  14  shilling  per  ton,  and  where  the  facilities  of  transporting 
an  article  of  so  small  a  value  as  pyrites  would  not  be  good,  it  would,  undoubtedly,  be  very  profitable  to  extract 
from  it,  on  the  spot  where  it  is  found,  the  greater  part  of  the  sulphur  and  copper ;  and  thus,  instead  of  having 
to  send  to  great  distances  100  tons  of  a  substance  worth  about  13*.  or  14j.  per  ton,  two  articles  would  be  ob- 
tained, one  of  which  would  be  worth  £5  to  £6,  and  the  other  £80  or  £90. 

Most  pyrites  are  auriferous  and  argentiferous,  and  a  new  branch  of  trade  has  sprung  up,  founded  upon 
the  extraction  of  the  excessively  small  quantities  of  the  precious  metals  which  exist  in  the  residual  slag,  which 
is  raked  out  of  the  pyrites  furnaces  after  burning  out  the  sulphur.  Gold  is  also  stated  to  exist  in  uie  gos- 
son  (a  ferruginous  substance  forming  part  of  mineral  lodes)  or  the  Wicklow  mines,  and  from  which  it  is  said 
it  can  be  extracted  for  a  very  small  sum  per  ounce,  so  as  to  produce  fabulous  profits. 

There  were  three  exhibitors  of  pyrites.  The  chief  and  almost  sole  seat  of  pyrites  mining,  not  alone  in 
Ireland,  but  perhaps  in  the  world,  is  the  county  of  Wicklow.  The  following  Table,  which  gives  the  number 
of  tons  of  that  mineral  exported  fitjm  that  county  since  the  year  1840,  will  be  interesting  to  our  readers : — 

Tons  of  Iron  Pyritet, 
each  Ton  21  cwts: 

Brought  forward, 307,246 


Year. 

1840,  . 

1841,  . 

1842,  . 

1843,  . 

1844,  . 

1845,  . 

1846,  . 


Tons  of  Iron  Pyrites, 
each  Ton  21  cwta. 


Carried  forvmrd,     . 


40,176 
77,388 
40,457 
39,186 
34,961 
39,018 
36,060 

307,246 


Year. 

1847, 
1848, 

1849,  , 

1850,  . 

1851,  . 
1852, 


Total  in  13  years, 


40,508 
41,239 
45,627 
74,044 
102,438 
97,988 

709,090 


FUEL. 

Although  we  have  treated  of  Ores  first,  it  is  not  that  we  believe  them  of  more  importance  than  Fuel,  but 
simply  because  they  formed  the  most  prominent  feature  in  the  Baw  Materials  of  the  Exhibition.  A  coun- 
try may  be  rich  in  ores,  and  yet  not  afford  the  means  of  extracting  the  metals  from  thera ;  and,  indeed,  in 
Ireland,  we  are  compelled  to  send  the  greater  part  of  ours  to  England,  not  because  we  are  in  want  of  fuel, 
but  because  it  can  be  had  cheaper  in  Wales.  On  the  other  hand,  a  country  without  a  single  mine  of  iron, 
lead,  or  copper,  but  with  abundance  of  cheap  fuel,  may^  be  able  to  develop  a  great  many  metallic  manufac- 
tures. Fuel  is  the  great  element  of  modem  industr}' ;  it  is  then  of  the  utmost  importance  to  know  how  we 
stand  with  regard  to  this  first  element. 

The  substances  used  for  fuel  are  wood,  turf,  and  coal.  In  early  times  wood  was  the  sole  article  of  fuel, 
as  it  is  still  of  a  large  part  of  the  world.  The  use  of  the  two  latter  is  of  comparatively  modem  date,  and  it 
is  difficult  to  say  whicn  was  soonest  taken  advantage  of  "When  we  recollect  that  in  Sweden,  a  countrj-  abound- 
ing in  turf-moors,  the  people  are  almost  utterly  ignorant  of  the  use  of  peat  as  a  fuel,  it  would  seem  as  if  that 
substance  was  the  last  source  of  heat  brought  into  use.  In  Ireland  wood  is  completely  out  of  the  question 
as  a  fuel,  for  we  have  not  enough  to  supply  our  wants  for  building  purposes.  And  here  we  may  remark, 
that  it  is  strange  that  more  efforts  are  not  made  to  plant  our  mountains,  and  thus  supply  one  of  the  first  ele- 
ments of  civilization  to  the  peasant — ^the  means  of  making  comfortable  houses.  There  remain,  then,  but 
turf  and  coal  as  sources  of  fuel  in  Ireland.  As  turf  is  found  on  the  surface,  and,  therefore,  geologically  speak- 
ing, is  the  more  recent  of  the  two,  we  shall  speak  first  of  it. 

Peat — Highly  as  we  estimate  a  cheap  supply  of  fuel,  we  are  far  from  agreeing  with  some  of  our  sanguine 
countr\Tnen,  who  consider  our  peat  bogs  as  a  true  California,  and  a  specif  blessing  from  rro>'idence.  We 
look  upon'  them  as  nuisances  which  cool  the  surrounding  country,  prevent  its  proper  drainage,  breed  disease, 
and  demoralize  the  population  on  their  borders.  We  might  gladly  forego  all  the  advantages  which  they 
could  give  us  as  fiiel  if  we  could  get  rid  of  them  at  once  and  for  ever.  As  this  cannot  be  done,  it  behoves  us 
to  see  what  way  we  can  utilize  them.  That  the  present  system  of  working  our  bogs  to  obtain  peat  does  so 
but  very  imperfectly  is  evident  enough,  and  is  well  illustrated  by  the  fact,  that  even  in  Galwav,  which  is,  as 
it  were,  an  island  in  the  midst  of  turf-moors,  and  where  coal  is  dearer  than  on  the  east  of  Ireland,  peat  not 
only  costs  more  than  coal,  but  the  supply  is  even  precarious. 

Lime  can  be  perfectly  burned  by  means  of  tiuT ;  in  Holland  nearly  the  whole  of  the  enormous  quantities 
of  bricks  and  tiles  made  in  that  country  are  burned  with  turf.  Bread  can  be  baked,  beer  can  be  manufac- 
tured, mills  set  in  motion,  and  in  fact  ail  the  common  manufactures  of  a  country  which  retpiire  fuel  can  be 
carried  on  with  turf;  and  yet  we  know  districts,  situated  in  the  immediate  vicinity  of  large  bogs,  to  whidi 
coal  is  drawn  by  horses  a  distance  of  thirty  miles,  to  bum  lime  for  agricultural  purposes.    The  only  reason 
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iron  fivii>r  ><ui'i\  a  stnte  of  thinf^s  la  simply  that,  with  tljc  presient  ffjstem  of  obtaining  tiu'f,  t!ie  coal  is  the 
-pyr  in  tilt.*  finl.  One  ton  of ooal  ia  usuiilly  coiu'^icii'n  <i  t'^ujil  to  ubont  tlirft*  tons  of onliimry  tin-f ;  tlw  lonutT 
'  -^  '  ;>:irtd  of  [n'lmtti,  sitnuU**!  along  tlu*  lint;  of  raiuiLs,  from  ios.  to  UJ-s,  {ht  tun^  and  may  cost 
M  liLTt'  no  liicilititi*  of  tarriaf^*  by  watt-r  t'xitst,  A\'h*Mv  coal  i»  prffviri'tl  in  juieli  (listritt.s,  tUe 
'tx,  \fj,  to  ♦)*.  Hf/,  p<*r  t*ai:  and  yet,  by  a  pn)pLtr  syst^.m  ofeattin;^  and  dniii^^,  a  ton  of 
d,  ran)  be  pnnku'ed  lor  abunt  1?.  ^d.  tu  2s.  From  ilijs  it  Wdidti  aj>pear  that  the  equi- 
ty- --1  .:  -i  :  -  al  euuJd  \h'  imxlucvd  In  the  turf  dislriL-ti^  of  Ireland^  uiider  ortliniuy  coiiditiunA,  for  about 
'^  mid  wben  thi*  turf  would  be  usf-d  clost^  to  a  botTi  worked  on  a  litr^e  seaU\  for»  fxirhaps,  G«.  In  Liver- 
p-L  t!tt  St  !li  !i  rTs  eod  eosts  per  contract,  for  ^ery  large  ivjrular  ttiipplies,  fi-om  Ha.  to  9s.  per  ton  (not 
1  1  years  like  the  pi^essc^nt) ;  in  Manehet<ler  the  avenige  coHt  of  coal  to  the  inaniifaeturers  is 

t  in  London  it  is,  perhanis  H.*.  to  l.'>/f.  (K^r  too  for  the  ehea{>eiit  kind.s  of  eoaJ  ;  the  average 

\  iir  wluilf  of  En^rliind  lieing  bs,  la,  \w'r  ton.     Were  u  jjimmI  MJ^tein  of  work! n*^  our  bogs  jidoptinl, 

1  furnatt'S  for  bnrning  the  turf  coiii*t rue t^.**!^  thi^re  ran  theriifore  Ixi  no  <iunbt  that  it  eouhl  be  hud 
'  li'  h'Utly  low  tA>  enable  a  manufacturer  to  compete  with  the  average  of  the  English  oned,  so  far  mA 

■    '  '!rd. 

-\  -  early  an  the  year  1630  a  patent  was  LTJinted  *'  for  niannfaetnnng  iron,  lead,  tin,  and  salt,  hs 

abci  !  I  ^  of  brieks  tiles,  lime,  lite.,  with  the  fnel  of  peat  and  t nil*  ixnUteed  to  a  et>al,"  and  that  a  ho^l 

Oli)*  1^  iKiv4'  iiiH?n  fdnce  taken  out  "for improvement* in  the  preparation,  ifcc,  of  jH^at,"  lait little  diangiL' has 
^  in  (iIjm^  in  tJie  old,  wasteful,  and  inellicient  system  of  uuttnig  and  drying  turf     We  ha\'e  had  mthin  the 
^  ^  '      "       '        ,  t'onipanles,  who  were  to  have  alteivd  the  whole  face  of  tlie  eoontiy  by  some 

i  it.  thi"  only  tniee  of  which  may  jierhapw  be  some  old  hnis,'^  duor-phaeH  telling 

M  iiiA  ,  »» ,.n..i  i.uii  sottie  uf  them  had  letl  a  good  syrttem  of  eutting  mid  drying  Inrf  atler  them; 
tlieti,  at  least,  their  e^ti^tence  would  not  have  l>een  in  vain.  Ln  Germany  and  France,  where  fuel  is  still 
ilimi  in  L\'land.  the  nmde  of  w*orking  the  bogs  is  mneh  more  effi'Ctive  and  economical  than  with  us; 
m  eoil4  dml  of  tt  being  aj'litieiivlly  dried  in  a  kind  of  oven,  which  loij^ht  be  advanlageoubly  intrcKluced  into 
lh»  coiHltJ^'.  A  miMiilication  of  one  uf  these  ovens  wa.s  proptJSLMl  for  that  pnrjjose  by  Mr.  llobert  Mallet ;  and 
iD  fiu^ftS  wi*  can  judge  frtjui  hii^  dru^ving^  andtlesenptions,  tlie  planarqieared  to  bo  well  calculated  toefiectitiJ 
olijert;  bui  nn  i»  rxin  appears  to  have  attempted  to  test  it  practical Jy^  although  thoiLsjinds  aix?  ready  to  grasp 
■i  ntlirr  s-  «nce  chimeneal  and  exfK^nsive. 

In  ih*  irm-  in  Bavaria,  where  turfia  abundant,  the  cost  of  pi-odudng  one  ton  of  ailificially 

I)  at  about  2s*  5«f.,  and  of  the  dense  black  turf  about  Ijf.  3d.  to  Is,  4rf.^  the 

I  ly  under  2*. ;  and  yet  the  men  earn   Is.  Id.  a  day,  and  the  women  and  chil- 

vu  Mi  average  tivtu  4^//.  to  ok/.    In  Frana*  wages  art*  higher,  ei*iK-cially  in  the  j*outh,  and  eonseipiently 

4^»eiitl  Vtt'  HI  eeononiieally  prfithiced ;  neveilheless,  out  td* about  2><uO  turbaries  in  the  whole  eountr)', 

I  giving  emplo)incnt  to  ab(jut  f)ri,tHji)  persons  during  part  of  the  !<ummer. 

j^  doinei?tic  uj»ej*,  !iiue-kiln.s,  breweries?,  and  bake-houses,  turf,  in  its  raw  state,  is  used  in 

r  of  nianufactones,  such  as  the  vitriol-worki*  of  Kanmig  and  Smelzdorf^  in  Silesia  ;  in 

.ind  other  chemicai  factories,  and  has  lately  been  substituted,  to  the  extent  of  one-lutlf, 

t  HI  the  manuflictuiv  of  iron,  without,  it  is  mid,  aflcrting  the  ipiality  of  the  metal  jiroduet'd, 

;«nt  rtpplication  of  turf  i«  the  manufactnrt'  of  charcoal,  which*  if  it  coidd  be  made  at  a  cheap 

■ "v  ap|>licatious.     In  Fnince  very  large  (pianrities  are  made  at  Font  St.  Maxence,  about 

1  T*ari>^,  anfl  at  Crony  Kur  Ourc<|,  near  MeauA,  ffirthe  I'aris  markets*  when:*  it  ineinplovefl 
-  as  a  j^nbstitnte  for  wood  chareoid.  It  is  also  largely  emphiye<l  l>y  smitlLs,  especlidly  in  the 
it,  in  Wnrtemberg,  a  good  deal  of  iron  is  reline*!  with  tuif  charcotd  for  the  manutaeture 
rge<l  with  the  j^aujc  fuel,  a.s  al^i  at  Albnick,  in  the  Schwarzwahl,  and  many  other  partes  of 
or  n'lining  and  puddling  imn,  and  niauufa<turing  steel,  either  by  the  (XJUtiuental  met!io<l 
I  1!*  not  ne<H!*ytitry  toehiir  the  turf  at  all,  for,  so  long  ago  a,sthe  year  1800,  imn  was  refined 
•fit  at  Nenstadl  an  der  Dosse  with  considerable  succii^ss ;  and,  since  18^17,  the  puddhng 
J  IrLvn  AVorkM  at  W'eieihammerT  in  Bavaria,  have  Ixi-n  exclusively  worked  witli  turf 
IVvf  eluki%i)>iii  \n  usually  made  in  fk*rmaiiy  in  heap&,  wliich  appeai*s  to  be  the  only  economical  pnjcess  for 
'~  ^  '  it.  Each  heap  is  made  iVO  ti'et  long^  5  to  <j  feet  wide,  and  ul)out  4  feet  high  ;  a  fire  channel  goes 
Udigth  of  tlie  heap,  which  is  hf>llowed  nut,  in  the  centre  t>f  it*  length,  into  a  Rirt  of  small  basin, 
frosi  wlttnli  ^m-^^^M  II  fsmall  gutter  to  carry  off  the  liuuid.  The  tire  channel  is  slofjed  from  both  sides  towards* 
tllb  b  "     ^   '  V   uf  bricks,  with  the  interstues  filled  with  clay,  and  also  the  whole  channel,  f<o  ks  to 

pc«««  into  the  earth.     At  every  ten  teet  ilistance  a  lire  hole  is  left,  into  whieh  the  fire  i» 

Uf  !•  <  h  is  to  1m>  sto[»pi'd  up,  as  well  as  the  onci*  at  the  end  of  the  fire  channels,  except 

ckoife*  to  that  frtmi  which  the  ^Hn<l  bluws.     Between  each  two  opposite  holes  a  small 

clMIUiHi  L.  v  ii  m  till   jM.  ii.     The  ground  is  levelled  Itefope  making  the  heap,  and  is  coveix^l  over  with  sand. 
WWb  iJbc  Ui-np  of  turf  is  bnilt  op,  a  covering  is  laid  on,  eompos<il  of  rlay,  sand,  ami  «:hnpj)ed  straw,  the  latter 

Wn^ailil*''^  '"  f.r..v..r,t  t\u v..,;.,.r  fn>m  cracking,  a  portion  being  also  kept  to  stop  any  crackb  which  may 

§mmjB  ti)  .ition  of  tiring, 

WK.'Tt  '^"g  enmniences,  for  which  two  workmen  are  ncceswary,  iii  or«ler  that  the 

irlMli  .     In  the  eommencement  of  the  oiwration  a  thick  hlaek  smoke  is  evolved 

§nm  '       ■  _  1  ions  and  assumes  a  grayish -white  <t)Iour,  which  in  its  turn  thins  in  pm* 

ponkxi  M^  ■  re  ot  the  turt'eva|»r»rates.     This  nm  be  obsi^rvxHl  Ik'SI  by  placing  the  hand  from  time  to 

tine  n\  tT  '  V,  wlueh  will  n'main  diy-  when  all  the  moisture  is  gone.     As  scwfn  as  this  occurs  the  fire 

iMBt  '  oked.     Turf  cliarcfjial  thus  prepari^tl  is  largely  enijihned  in  the  metalinrgic  o|XTations 

tanki  and  in  Bavaria;  the  cnst  in  the  latter  countr}-  l»eing  usually  id>ont  lil«.  M.  txt  ton 

•III  turf  of  medium  density,  delivered  a  distance  of  about  1)^  miUs.     If  it  eould  he  pro- 
thi*  country,  and  we  have  no  doubt  that  it  i*t»nhl  be  <lone  at  II3.  to  V24*  [)er  ton,  tlieix- 
Itj  ^iti^Liut  a  uttinber  of  small  Shellieldd  springing  up  around  our  bogs. 
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If  ever  our  boss  are  utilized  on  a  large  scale,  it  appears  that  it  will  be  in  this  way.  There  seems  to  be  little 
hope  of  economicdly  making  charcoal  in  iron  furnaces  of  any  description.  A  great  deal  is  made  in  that  way 
both  in  France  and  Germany,  but  here  it  would  not  successftilly  compete  with  coal  as  a  fuel  unless  it  could 
be  made  at  a  cheap  rate.  Although  it  is  not  probable  that  iron  can  be  economically  smelted  with  raw  turf, 
and  certainly  not  with  turf  charcoal,  which  would  fall  to  powder  from  the  weight  of  the  ore  if  used  alone  ; 
and  even  if  it  did,  it  usually  contains  too  much  sulphate  oi  lime  and  phosphoric  acid  to  yield  good  iron  ;  yet 
there  can  be  no  doubt  that  it  would  answer  for  puddling  and  refining  iron,  for  which  purpose  it  is  scarcely  in- 
ferior to  wood  charcoal,  and  vastly  superior  to  the  coke  of  coal,  it  would  also  be  well  adapted  for  forging 
small  hardware  of  a  superior  quahty,  such  as  harness  furniture,  cutlery,  tin  plates,  &c. 

Turf  charcoal,  although  not  used  for  manufacturing  purposes  in  Ireland,  has  become  an  article  of  com- 
merce in  consequence  of  a  novel  application  which  has  been  made  of  it  for  deodorizing.  All  porous  bodies 
absorb  liquid  and  gaseous  substances,  a  property  which  peat  charcoal  possesses  in  a  very  high  degree,  and 
hence  when  fetid  water  or  other  putrescent  matter  is  placed  in  contact  with  it,  the  smell  immediately  dis- 
^pears.  This  is  an  application  which  will,  no  doubt,  very  considerably  extend  itself,  and  become  one  of  the 
most  agreeable  luxuries  in  crowded  cities,  at  the  same  time  that  it  will  conduce  very  much  to  the  public  health 
and  comfort.  Here,  however,  our  eulogiums  must  cease,  for  although  we  cannot  deny  that  peat  charcoal  has 
some  manuring  properties,  we  consider  its  application  as  a  substitute  for  guano  or  other  manure  as  simply 
absurd,  and  not  worthy  of  further  consideration. 

Considerable  quantities  of  turf  charcoal  were  made  some  time  ago  by  the  Irish  Amelioration  Society, 
near  Robertstown,  in  the  county  of  Kildare,  but  by  a  process  which,  however  ingenious,  was  so  expensive  that 
it  could  not  be  produced  at  less  than  from  20*.  to  25«.  per  ton.  There  was,  notwithstanding  the  large  field 
which  is  opened,  but  one  exhibitor  of  turf  charcoal,  Mr.  T.  Sadlier,  of  Tullamore,  who  also  exhibited  a  very 
ingenious  portable  water-closet,  if  we  may  apply  the  term,  for  turf  charcoal  in  powder  was  employee]  instead 
of  water.  Mr.  Sadlier's  object,  in  turnmg  nis  attention  to  this  subject,  has  been  chiefly  with  a  view  of 
afibrding  employment  to  those  around  him ;  but  it  would  seem  that  ne  has  onlv  to  attend  to  economy  of 
production  to  be  able  to  cany  on  an  extensive  trade  in  the  article  of  turf  charcoal. 

The  great  bulk  of  turf,  which  renders  its  transport  expensive,  as  well  as  the  difficulty  of  drying  it,  which 
confines  the  season  for  cutting  it  to  a  few  months  in  summer,  have  led  to  a  number  of  projects  for  com- 
pressing it  by  mechanical  means,  and  thus  getting  rid  of  both  difficulties  at  the  same  time.  About  two  years 
ago  a  patent  was  taken  out  for  separating  the  water  from  the  turf  by  the  use  of  a  centrifugal  machine  of  a 
peculiar  structure,  assisted  by  the  action  of  steam,  which  it  was  supposed  would  burst  the  half-decomposed 
cells  of  the  plants  forming  the  peat.  The  dried  mass  thus  obtained  was  then  to  be  subjected  to  a  tempe- 
rature sufficient  to  induce  an  incipient  distillation  of  tar,  afler  which  it  was  to  be  passed,  while  still  in  a  heated 
and  softened  state,  between  two  compressing  rollers.  The  material  produced  in  this  way  is  certainly  of  re- 
markable density,  and  possesses  the  essential  requisites  of  a  first-class  article  of  fuel  to  as  great  an  extent  as  any 
other  artificial  fuel  witn  which  we  are  acquainted.  For  the  manufacture  of  wrought  iron,  and  for  locomotive 
steam-engines,  it  would  appear  to  be  peculiarly  adapted.  Its  commercial  value,  in  relation  to  other  kinds  of 
fuel,  is  a  point  on  which  we  cannot  venture  an  opinion,  as  this  must  depend  on  the  price  at  which  the  corapresse<i 
peat  can  be  supplied.  That  the  quality  is  excellent  there  can  be  no  doubt,  and  that  the  demand  would  be 
all  but  unlimited  is  equally  certain — the  only  element  in  reference  to  which  further  information  is  required 
being  the  cost  of  production  on  a  large  scale. 

Specimens  of  the  compressed  turf  above  alluded  to,  made  in  Kerr}',  were  exhibited.  These  were  pro- 
duced at  the  works  of  a  Company  formed  to  carry  out  the  project,  and,  so  far  as  regarded  the  quality  of  the 
article,  they  left  little  to  be  desired.  It  was  also  intended  to  make  charcoal,  but  instead  of  allowing  the 
li(}uid  and  solid  portions,  which  are  volatilized  during  the  charring,  to  escape,  they  were  to  be  collected,  and 
the  ammonia  and  acetic  acid  separated  from  the  liijuid,  in  tlie  form  of  sulphate  of  ammonia,  and  the  latter 
as  acetate  of  lime.  The  salt  of  ammonia  would  find  a  market  as  a  manure,  and  the  acetate  for  calico- 
printing,  &c.,  whilst  the  semi-solid  tar  was  projwst'd  to  be  employed  in  making  gas,  or  in  preserving  wood, 
on  BetheFs  principle,  now  so  well  known. 

There  is  another  Company  engaged  in  carrying  out  some  other  applications  of  turf,  which  are  exceedingly 
novel.  ThtT  introduce  a  quantity  of  turf  into  a  blast  furnace,  similar  to  an  ordinary  high  furnace,  by  which 
the  whole  of  it  is  resolved  into  gaseous  matter  and  jish ;  this  gaseous  matter,  on  being  conducted  through  a 
refrigerator,  deposits  a  quantity  of  water  contiiining  ammonia,  pvTOxylic  spirit  or  wockI  naphtha,  and  acetic 
acid,  which  are  separated  by  peculiar  processes,  and  about  3  or  i  per  a'ut.  of  tar,  which  yields  several  oik, 
and  a  solid  fat-like  body,  resembling  spermaceti  in  appeanuice,  called  paraffine,  which  has  been  applied  to 
make  candles.  The  chief  feature  in  this  process  is  that  no  charcoal  is  sought  to  be  made,  and  that  tne  cooled 
gases,  afler  depositing  the  water  and  tar  held  in  suspension,  are  combustible,  and  serve  as  the  fuel  by  which 
all  the  subsequent  operations  are  carried  on.  As  no  specimens  of  this  bnuich  of  industry  have  been  exhi- 
bited, and  as,  moreover,  the  experiment  which  is  now  about  to  be  made  on  a  large  scale  near  Athy  will 
finally  decide  the  question  of  its  practicability  as  a  commercial  speculation,  we  m«d  not  allude  to  the  subject 
further  here. 

Coid. — By  the  most  superficial  examination  of  peat  we  are  enabled  to  ascertain  its  origin,  for,  with  the 
exception  of  the  very  dense  kinds  obtained  from  the  bottom  of  the  bogs,  the  plants  which  have  contributed 
to  its  formation  are  still  distinguishable.  For  the  most  part  thesis  plants  belong  to  the  families  of  mosses 
among  the  crv'y)togamic  plants  and  Cj'peraceae,  and  Juncacea;  among  flowering  plants ;  the  two  latter  in- 
cluding the  different  varieties  of  sedge  and  rushes.  The  roots  of  many  other  flowering  plants,  such  as 
heath,  &c.,  also  form  a  small  proportion  of  peat,  especially  of  that  found  on  the  tops  and  declivities  of  moun- 
tains. To  some  extent  we  can  thus  form  an  idea  of  the  mo<le  of  its  formation ;  for  all  vegetable  matt^»r,  under 
the  action  of  air  and  water,  slowly  decavs  with  the  evolution  of  carbonic  acid,  or,  in  other  words,  undergot's 
A  species  of  slow  combustion.  \\  nere  the  action  of  the  air  has  full  play,  and  but  little  water  is  pn'st^nt,  the 
decomposition  is  very  rapid,  and  the  greater  part  of  the  mass  is  converted  into  gaseous  compounds,  little  re- 
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main  I)  -  inortjanic  elements  of  the  plants,  imd  siime  vfgi'Uibl*^  mattcT  ba\iug  ncic!  pnipertic^s.  And  lo 

wtttrli  J  trnit  hu.mu3  is  jipplietL  Wliert-  the  dead  pliints  nn\  however,  completely  iminer>ed  in  ivftti-r, 

«'   '  •15  considenible,  and  the  elimati'  L>t'the  eountrv  nitliiT  roId»  the  nlr  eaii  only  act  verj- 

1*  Hie  same  ehnu^'^.  with  »onie  inodifieutioriK  will  tidce  place  wh  in  the  oilier  eiise,  imiiu'ii^* 

|«^*niM  '  '    iitM hey  aiv  coin plelely  deeo ill poseil.     IVloft  Ixiip;  bein^  «itiJrate<l  >vilh  water^ 

ymX  11  "i  t^i  lw»  iiiHxlutxMi  in  this  way.     This  brief  exxihmatam  will  show  tfie  ebe- 

:r'     '  luiri  iiM  r>uu  iiir  tbniuliuti  <jf  jH^at  l>«»«r*,  but  it  does  not  aceouiit  for  the  eir<?iimstaneo5  under 

uition  first  eomiueneecl.     !M*iuy  hi^torieid  piH>ol's  iiw  id  existonee  oftlie  ivcent  ibnnation  of 
*^  _       .,  .lio  Hiidden  dej>tniction  of  ture.*t>*;  but,  a<7iuredly,  the  great<?r  immlK*r  of  ours  do  not  owe  their 

©Ti^  M  1..  uiy  tutwk^ru  i'au>ic*t<;  with  which  we  arc  uetjuiuntiMb  St hu e  pt'ople  have  supposeil  that  our  p'eat  eon- 
ir,  t  I  -  U:i\i^  Ih«  ri  ^^hallow  Uke**;  which,  IxJu^  set  far  drained  us  to  allow  of  plants  prowin«f  in  theiUT  the 
p  I  1  »f  the  rmiiain^  of  the!<e  iilant»^,  owin^  tn  the  slowness  of  their  deeouijiositioti  in  consw^- 

«i  ii*?4ed  in  water,  a.s  dreatly  «t4ited,  ^are  rine  to  the  prodnction  of  jx-at.    However  jilau^ible 

r  1  may  apjK'ar  at  finjt  ^it^ht,  it  is  far  from  .satLsfaetory,  and  doe*?  not  at  all  aeeoimt  for  the 

r  '  I  mid  on  our  mountains,  and  which  are,  at  tJiis  monient,  gradually  tlisapjienring.  We  are  tliere- 

\'  I  lo  eon-ijder  the  origin  of  peat  as  yet  uii»ettle<l,  and  its  foniiatiou  t^  belong  to  some  p<!riod 

V'   .  to  our  prvsHMit  era. 

i\  a  Ia-  ^*  tiltficidt  to  amve  at  a  «<»intion  of  the  problem  m  to  the  orijirin  of  iK/at,  how  much  more  (Mi* 
cult  i*  It  in  th«*  ea^*  of  cnal?  It  is  not  even  s«'ttled  yet  what  cttal  ii^  ?  Geidoj^Hti*  have,  at  various  tuue«, 
liTDiii*!  '  t  the  R^nvains  of  many  plantii,  now  no  longc^rexiiitin^  a^*  part  of  the  Flora  <jf  the  earth  \  ^omo 

t«(Xli|:  ^  vtih*  iwul  club  ntosst^js  and  others  being  ciirioui?  mpresentalivei?  of  our  conileron?  plantji,  such 

i»  tl^  pill  ' ;  I'Tit  all  appan*utly  of  a  kind  which  could  only  pxiw  in  wann  tmpical  regions.  Tud  was  ^Ufiponed 
l»  hfttv  bwn  the  altered  rt'iuidns  of  tbe^'  plants^,  tx-i  we  find  iuipresa»iou»  of  their  stems,  leaves,  ami  fruit,  in 
llir  iptmlest  abundaa^-e  in  the  bi^l^  <»f  inhale  or  sof\  slate,  aj*sociatt*d  with  those  of  coal;  and  even  entire  Ktems 
mnilOort  int4>  *iial.     This  \iew,  it  iHiw  siem8,  in  denied,  and  from  an  examination  of  sjH*cimens  of  coal  with 

iRrT*--- '•  '-  asserted  that  ct»al  is  the  prc»duet,  nt^t  of  sui*h  plant?,  but  of  wood,  'liie  preseutv  of  tronki! 

,  and  even  whole  masses  of  turf  composi^d  of  (hM'ayed  woo<i,  hiis  also  triven  risiMo  the 
, — .  J,....  .,.L>  prt:MiuccHl  mainly  fnan  lirnWr  tn^^'i* :  autb  in  Ireland*  the  existenw  of  peat  bo^soii  the 
nKmntiiiiis  is  even  considenHl  as  a  r)erfect  prot>f  of  their  having  Ijocti  fiirmerly  thickly  wocideil.  But  a 
ggaBMiKtion  of  these  mountains  \y\)\  show  that,  altliouj^h  the  valleys  and  ileilUities  of  most  of  them 
mtkf  Ittnt  beeo  woo<U*d,  very  tew  of  the  more  elevated  one;«i»  and  }>erhaps  utme  til' those  euveivd  with  peat, 
IkaTi*  b^  frt>e*  :jro\*in;f  upon  them  in  liistorie  titneH,  with  the  excei»tion.  ix-rhap.s,  nf  a  few  isolated  ones  ujion 
tb?  iiielli'i  iieds  of  a  chain  ;  and  in  scjir*xdy  any  inatanee  cjin  the  pi^it  u|»on  tliem  Ix*  tratHnl  to  the 

drcmfof  til  %      Perhap!*  the  new  view  of  the  origin  of  coal  may  depend  ufMin  the  wime  error, — tlie 

g  of  a  tew  isolate-d  t'aiJes, 
Wk*trrrr  doubt  may  exii^t  \\»  to  the  particular  kind  of  wgetation  from  which  coal  has  bt^en  produced, 
i«  to  be  now  none  whatt^ver  that  it  lian  iM-en  {Jpiinwl  from  tsome  kind  of  plants,  and,  piTbiijjs,  in 
acef  e%'en  from  antmids.  Referring  to  our  foituer  observatitms,  when  spenkin*;  of  Mineral  V einn, 
that,  in  ixmivriuence  of  the  resrular  i^up^rjMtsition  of  one  rock  upon  anotber,  the  loweruitist  in  the 
1  have  been  produced  In'tore  those  alane  it;  and  that  hemi\  knowing  tlie  po.^ition  of  any  rtwk  in 
.^vut  ti^i  wrie*,  we  may  fix  upfjn  its  relative  at^e  to  all  olbers,  no  matter  where  we  may  Hndit*  Tlie  numl»er 
ro€%»^  cif  distinct  age**  thus  aJH'ertained  \^  considerable  ;  but  they  naturally  gn>up  tbemwdveii  into  a  serie?i 
{firvvaoik,  fUiiUnpushiKl  by  certain  cluu-aetiTi}«tics,  esp^ially  by  the  nature  of  the  remains  of  aniuials  and 
\l3  Ibond  imbedde<l  in  them*  It  is  uuneeessar>-  to  reouiid  our  readers  that  we  aivj  here  >])eakin^  of  thosi' 
at^  known  to  have  Ix'cn  deposite<l  from  wat^r,  such  as  slate  and  limestone  :  jn'auite,  and  other 
tMft#  MippOfled  lo  irnve  been  produce*!  by  the  action  ot'heat,  do  not  couie  under  tlie  same  law  ;  and  m  ihey 
hmtm  Bf>  ivlaticm  to  coal,  our  present  obsentattons  ha^e  referi/nce  solely  to  water-formed  rocks.  The  lowesL 
tb«t  w  tiie  oldi'st,  of  these  <li visions  have  received  empiric  names  derivetl  from  some  lo<'alities  where  they 
wnc  \arat\T  dev«*lofx*fl,  mid  have  l)ec^u  first  well  stntUed,  a;^  for  example,  the  Cambriiui  and  Silurian  nx-ks,  the 
in  Ml  I  bemg  derived  from  tlie  aucient  name  of  Wales,  and  the  latter  from  one  of  the  niytbolo«rical  deitiej§  of 
tbii  t^*TTntri  Tltese  n-K*kp  contam  but  very  lew  remairis  of  plants  or  animals  ;  and  'd»  coal  has  been  fomieil 
lin^  wc  nee<l  scarcely  expect  to  fin«l  any  deposit.^  of  it  associatotl  with  C'andirian  or  Silurian 
thc^»<*,  and  therefore  Ibnued  at  a  morc^  n.'cent  T»eriod,  come  a  great  grou[i  of  iY»cks,  which,  from 
richness  in  the  remains  of  vegt-tables,  nave  been  termed  the  airbomferous  fonnation. 
ms  of  this  group  la  calle*!  the  coul  meamirea^  and  consisti^  of  nuinennis  altornationsi  of 
^  r  I  -laly  chty,  &c  In  most  eases  thes<'  beds  have  bee:ii  dcpositi^l  in  skjillow  ba^sins  or  hollows, 
<>y\r  \ urf  mt>or8  have  been,  and  hence  the  t**nn  cual  haniu  applied  to  such  dcjiosits.  Some  of  tbest^ 
*  <^u'(;  •  w\\i  even  fifty  dititinct  beik  ors<_^ams  of  coal ;  the  entire  tnicknes^  of  the  seritis 

h    l<M  I  jierhajis,  not  mort*  than  1IH>  fwt,  wbiUt  in  others  it  may  r^'aeh  2tXKL     The 

w  <       <  t  '!,  M  ,1  id.so  varies  considerablv,  tKuu  a  few  lueheii  to  2U  or  *]U  leet ;  for  example,  at 

U    .firut  1^  *  StaHbnlfthire,  there  are  nme  seams  of  coals  in  a  thickneii^  of  115  yards  from  the 

...^  M*  9^mm.  Thlcknew  In  feet 
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Subsequent  to  the  deposition  of  the  beds  of  coal,  and  the  interstratified  beds  of  clay-ironstone,  grits,  &c., 
they  have  Deen  in  many  cases  disturbed  by  the  intrusion  of  dykes  of  igneous  rocks,  or  by  the  occiurenoe  of 
ereat  cracks,  and  the  upheaving  of  one  part  of  the  basin  or  fields  as  it  is  sometimes  also  denominated,  or  the 
aepression  of  part  of  it.  Some  of  the  dislocations  thus  produced  are  on  a  great  scale, — one  part  of  a  seam  of 
coal  bein^  known  to  have  separated  from  the  rest  and  sunk  to  the  extent  of  more  than  600  feet  Another 
kind  of  disturbance  has  also  happened  in  some  fields :  instead  of  one  or  two  great  dislocations  being  produced, 
the  whole  of  the  beds  are  contorted  and  broken  as  if  the  whole  mass  had  been  liquid,  and  had  become  soli- 
dified just  as  it  was  agitated  by  a  great  wave.  The  effect  of  this  kind  of  disturbance,  upon  what  was  originaUy 
a  coal-field  of  great  area,  is  to  produce  a  number,  as  it  were,  of  small,  distinct  basins,  precisely  as  we  find  in 
the  Munster  coal-field,  which  extends  over  parts  of  the  adjoining  counties  of  Cork,  Kerry,  and  limerick. 
These  dislocations,  or  faults^  increase  ver^-  much  the  difficulty  and  expense  of  coal  mining ;  it  may  often 
happen  that,  in  working  a  seam  of  coal,  it  may  suddenly  terminate  by  a  fault,  so  that  the  miner  has  to  sink 
a  snaft,  perhaps  100  or  more  feet,  to  find  the  other  part  which  had  sunk  down. 

Above  the  coal  measures  come  a  number  of  other  groups  of  rocks,  all  more  or  less  rich  in  organic  remains  ; 
but,  strange  to  say,  no  deposits  of  coal,  such  as  we  have  just  described,  have  as  yet  been  found.  In  some  of 
the  higher,  that  is,  more  recent  numbers  of  the  series,  thin  beds  of  a  peculiar  kind  of  coal  have  been  discovered ; 
but  these  are  so  unimportant  that  we  are  entitled  to  state  that  coal  belongs  almost  exclusively  to  one  group  of 
rocks,  and  was  only  tormed  in  quantity  during  one  period  of  geological  time. 

Peat  is  the  product  only  of  certain  limited  portions  of  the  earth  ;  but  during  the  period  of  the  formation 
of  coal,  the  conditions  under  which  it  was  formed  appeared  to  exist  on  everj'  part  of  the  surface  of  the 
globe.  We  find  it  at  Melville  Island,  within  the  polar  circle,  all  through  the  north  temperate  zone,  in  Ame- 
rica, in  Europe,  and  in  Asia;  in  several  inter-tropical  regions,  in  South  America,  in  Africa,  the  Indian 
Archipelago,  and  Australia.  At  present  about  320  principal  coal-fields  are  known  ;  but  ever>'  day  adds  to 
the  number.  It  is  only  within  two  or  three  years  that  the  discovery  of  coal  in  Port  Natal  in  AJrica  was 
ftJly  established.  And  even  so  late  as  1851,  the  best  works  connected  with  the  subject  of  coal  considered 
its  existence  in  the  South  American  Continent  as  doubtful,  and  yet,  in  1862,  from  150  to  170  tons  per  day 
were  raised  at  Coronel,  at  a  short  distance  from  the  harbour  of  Talcahuano,  and  not  far  from  Conception 
in  Chili.  Many  of  the  Spanish  writers  of  the  beginning  of  the  eighteenth  century-  mention  the  existence  of 
coal  in  several  parts  along  the  coast  of  the  Pacific,  and  at  the  opposite  side  of  the  Cordilleras,  especially  in 
Brazil  and  Uruguay ;  indeed,  it  has  been  worked  to  some  small  extent  in  the  province  of  Santa  Catherina 
in  the  former  countiy.  There  can  be  no  doubt  that  when  the  great  central  regions  of  South  America  become 
as  well  known  as  those  of  North  America,  immense  coal-fields  will  be  discovered  there. 

There  is  nothing  in  the  whole  range  of  human  industry  which  to  our  mind  is  more  calculated  to  create 
a  feeling  of  wonder  and  admiration  of  the  arrangement  which  pervades  all  the  laws  of  Nature  than  the 
stores  of  fuel  now  disentombed  from  the  earth,  at  convenient  distances  from  the  shores  of  every  ocean  and 
sea,  to  supplv  the  machinery  of  human  intercourse.  It  is  probable  that  the  elements  of  these  immense 
masses  of  coal  at  one  time  existed  as  carbonic  acid  in  the  atmosphere,  and  were  gradually  abstracted  from 
it  by  the  leaves  of  these  truly  primeval  forests  which  covered  the  earth  in  ages  so  long  passed  that  the 
history  of  mankind  affords  no  unit  by  which  to  measure  them.  These  plants,  instead  of  decaying  and 
returning  their  elements  to  the  atmosphere,  were  entombed  in  the  earth,  and  must  have  therefore  consi- 
derably affected  the  constitution  of  the  former.  We  are  now  rapidly  restoring  that  carbonic  acid  to  the 
atmosphere ;  and  if  we  continue  for  a  few  centuries  more  the  combustion  of  coal  at  our  present  rate, 
we  shall  be  gradually  approachine  a  condition  of  the  atmosphere  similar  to  that  which  existed  at  the  first 
development  of  organized  life  on  tne  globe. 

Leaving  those  subjects  of  speculation,  and  returning  to  the  more  practical  part  of  our  subject,  coal  may 
now  be  considered  as  the  basis  of  all  the  great  industries  of  the  world.  The  amount  of  coal,  therefore,  existing 
in  a  country  may,  to  a  certain  extent,  be  considered  an  index  of  its  manufacturing  capabilities.  The  following 
Table  will  serve  to  give  an  idea  of  the  resources  in  this  respect  of  the  chief  nations  which  at  present  occupy 
themselves  ivith  industry,  or  are  likely  soon  to  do  so : — 

Area  of  Coal  in  I^^^?Lf^^L  Annual 

Squan^Milea,  ^hdeColS^!^'  IWuctlon. 

Great  Britain, 8,139     1:11  36,000,000 

Irdand, 850 1  :  43  220,000 

France, 1,738 1 :  100  5,000,000 

Belgium, 517     1 :  20  6,260,000 

Spain 8,408     1  :  52  1,000,000 

Prussia, 1,200 1  :  90  5,000,000 

Bohemia,* 1,000     1 :  20  380,000 

United  States, 183,569     1:20  4,500,000t 

New  Brunswick  and  other  British"] 

maritime  Provinces  of  North  I  18,000     2:9 

America, J 

This  Table  does  not,  however,  represent  the  true  relative  proportions  of  coal  in  each  country ;  as  a  small 
field  may  have  a  greater  number  of  workable  seams,  and  consequently  a  much  greater  thickness  of  coal  than 
a  large  field.    For  example,  in  Coalbrookdale,  to  which  we  have  already  ^uded,  there  are  17  seams, 

*  The  whole  production  of  Austria  in  1848  was  810,165  and  in  the  fourth  rank  come  lUyria  and  the  coast  of  the 

tons.     Coal  is  very  abundant  in  the  several  provinces  of  Adriatic. 

Austria.    Moravia  and  Silesia  stand  next,  hi  point  of  pro-  f  This  only  includes  the  anthracite :  the  Utumlnoaa  coals 

dnction,  to  Bohemia ;  the  Duchies  of  Austria  come  next ;  are  scarcely  at  all  worked  as  yet 
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giTing  sboiit  40  ftH^t  tliick  of  coal ,  while  in  tlie  Ljiiiwifiliire  oonl-lieM  there  are  75  seAms^  making  a  tot^ 
thidmess  of  lot)  ihut ;  and  in  the  South  Wt-lt^h  coiiJ-fiL^il  3o  SL^auiii,  giving  liH>  ftjot  thick  of  cod.  Judged 
in  this  wjir,  the  coal-field*  of  Spain  arti  amooj^  the  riuhest  kiioi^Tt^  esffecitilly  those  in  the  Aj^turiags,  wliich  have 
abcmt  !(>«>  s^amss  avemging  from  3  to  1:2  tWt  itj  thii-knt'ss.  There  are  oO  seiiras  in  the  larg»?Bt.  of  the  Belg-ian 
eoR)-ficJds,  hut  the}'  are  thin  :  1U3  in  the  babin  of  the  Sjiare,  on  tlie  faintiers  of  France  and  Germany^  ave- 
raguig  6tim  1^  to  15  fm^t  ;  and  18  in  that  of  St.  Etienne,  iu  the  north  of  Fran a^. 

Tfi»'  eaal-fielils  of  tlie  Unitinl  State*  an*  an  yet  but  imperfectly  examined.    So  far  as  has  been  ascertaitied, 
r  of  9i^ain?  is  not  laro^e,  but  they  are  of  ^txid  thirkneSM.     Their  pn>digioTi5  anm,  however,  throw* 
f  1  his  of  Europe  eoiupletelr  into  the  shade*     Tliey  may  Vm^  elass*'d  in  thn*  pvat  groups; — 1,  Tlie 

ApaiiK-iiian  or  Alleghany  group  ;  2.  Tliat  of  the  Mi}«souri;  ami  X  The  Illinois.  The  AUeghany  coal-tiehlfl 
occupy  a  tract  of  country  about  750  miles  long^  and  85  to  90  miles  of  metm  breadth,  forming  jiai't  of  eight 
StatrOi,  ^among  others,  of  Kentuekj',  Michigan,  Virginia,  fieorgia,  Marj  Wid^  Ohio,  FennKylvania,  &c.  Tht*ir 
entire  aiVA  ma?  thcrefcire  be  estimate<l  ni  more  than  70J><>(>  ^r[uare  miles,  or  about  44,80<J/.MJ0  acres,  having 
Uk  average  ihickne*^  of  at  least  )iO  feet  of  exct?llent  <H)id,  jiartl}  luithi-acite,  but  chiefly  bituminous,  abountling 
in  ieani*  of  cannel  coal.  In  ^W^stern  Virginia  one  Bcain  is  9^  ftx't  thiek^  bo  thiit  in  oiu'-thirtl  of  the  whoW 
area  the  total  thickness  is  fblly  40  feet.  The  Illinois  groiip  of  coal-fields  is  situated  in  die  great  bai*in  of  tlie 
Miniusippi,  and  spreads  over  an  art*a  of  about  50,O(M)  w|uare  nule.s,  or  :j5,H40,0<MJ  acres,  the  ^^ater  part  being 
bittmiitiatia^  some  being  quite  equal  to  opfhnarj'  caimcl  eoaL  llie  third,  or  Missouri  coal  district,  is  but  very 
fillkr  knoim,  the  area  as  vet  ascertmned  not  exc-eeding,  perhaps,  10,000  s<piarc  miles  ;  but  there  is  reason  to 
brlieYe  tbat  when  lx*tter  Icnown  it  will  he  found  ciuial  in  extent  to  the  Mississippi  group  of  coal-fields.  The 
IbUoving  Table  will  give  an  approximative  idea  of  the  difttribution  of  coid  area  ui  the  chief  states  :-^ 

SqaoTD  Miles.  Acres. 

Michigan, 6,000 5,200,000 

Kentucky, 13,600 8,640,000 

Ohio, 11,900 7.616,000 

Tbgiiiia, 21,1D5 13,664,800 

Georg^ 1^^ 96,000 

Haryluid, 660 362,000 

Peniuylvania,   ,  .  .  .  16,437 9,879,000 

HHjioui, 44,000  (?)     ....  28460,000 

Indiana, 7,700  ......  4,928,000 

TeIm«w5^ 4,300 2,762,000 

AkbamA, 3,400  ......  2,l7a,000 

Miiisouri, 6,000  *,..-.  8,840,000 

fihe  fimduoe  of  an  acre  of  coal,  one  foot  thick,  to  be  only  1418  tons,*  the  coal-fields  of  the  Apa- 
^  BWp  aIone>  at  an  average  thickness  of  20  fu^'t,  would  supply  tlit' present  consumption  of  the  whole 
iifvlilf  «limat4Ml  at  60  millions  of  tons  per  annum,  for  2 LI 75  years.  Wliat  a  glorious  destiny  lies  before 
*  ciiimtrU%  and  how  curious  that  colonization  and  freedom  should  have  taken  such  a  nipid  and  extended 
'^iiH3it  in  thos^»  very  regions  where  the  elemi'uts  uf  future  greatness  lie  buried  in  such  protiise  a  bun* 
i  m  tlie  »oih  The  Newcastle  coal -field  in  England  still  eontainii  coal  enough  for  1000  years  at  the  pre- 
wmH  laitf*  of  working,  and  the  South  Wales  one  in  capul^le  of  supplying  the  consumption  of  Great  Brirjiin  for 
90(10  jraara  to  come,  long  before  which  peiicMi,  it  is  to  be  lioi>ed,  the  necessity  of  uijing  ooal  as  a  fuel  will  have 
^mtti^  and  electricity,  perhaps,  take  it^  place. 

Feat,  oj  it  i^  well  known,  varies  very  considembly  in  its  structure  from  the  surface  to  the  bottom  oi*  the 
bog;  in  the  wune  manner  c*)al  ant»*mrs  to  vary  act^irtling  to  its  rt^bitive  age.  Thus,  a  kind  of  coal  is  funnel 
iwaiir  the  newer  rocks,  espcx^'ially  those  belonging  to  the  groutj  termed  tertiar>%  of  a  tleep  brown  colour,  antl 
nttimag  very  ofb.-n  the  pierfect  structure  of  wood,  between  which  and  tnie  coal  it  is  intemietbate ;  heoiv 
ib^  WUne  Ugiite  npjibeil  U>  it.  IrnmeniM^  rleposits  of  this  substance,  though  of  compimitively  small  area,  are 
$mnd  ill  Rileaia,  St>  ria,  Hesse-Darmstadt,  Nassau,  and  other  pjirts  of  Ciermany  bordering  the  Ithine,  where 
it  m  now  u»d  tuf  fuel  for  domestic  and  manufacturing  purposes.  It  bums  with  a  considei*able  fiiune,  but  it 
wfiifiw  a  krge  amount  of  ash,  and  is,  therefore,  unfitted  for  the  manufacture  of  iron,  although  in  man}'  die- 
teieca  alaJL  it  is  found  rich  deposits  of  spathosc*  iron  oeciir.  Thc!  clmrcoal  made  from  Hgnite,  independent 
af  ila  pres**  'luantrtv  of  iish,  is  veiy  bad,  and  withstands  with  fli/ficulty  the  blast  of  a  forgi'  bellows-  Bed*  of 
fanitt^  1  in  Eoglantf  and  Scotkoil,  of  which  the  best  known  in  the  fonner  is  that  at  Bovey- 

*Ifai^  In  Ireland  there  is  a  very  im|KjrUint  development  of  this  fuel  on  the  northern  and 

■eioni  *kmM%'s  uf  Lough  Nefigh.  Three  beds  are  known  in  that  locafity,  in  a  depth  of  7G  feet,  one  20  feet, 
aaa  S5  lael^  and  one  15  teet  thick,  making  a  total  of  60  feet.  It  has  becn'but  very  partially  workt*d,  the  chief 
bodliy  bdng  at  a  few  miles  from  the  road  between  Bally  men  a  and  Bijllynioney.  Three  tons  of  good  lignite 
are  eoOfldo^  in  Germany  to  be  equal  to  two  tons  of  ordinary  coal.     No  examples  of  this  fuel  were 

Of  iko  true  coal  there  w  an  almost  endless  varietv^  but  all  may  be  chi.8sed  under  three  heads : — 1.  Bitn- 
ninOtt;  2.  Steam  coal;  and  B.  AnthnLcite.  The  nrst  is  too  well  known  to  need  description,  as  it  consti- 
twiM  tic  kind  of  ooal  Hiod  for  domestic  pnrpose-s,  and  for  a  great  many  manufactures.  It  bums  readily, 
adbaa  logetlier,  and  flameiu  Allien  distilled,  it  Welds  a  large  amount  of  gas  and  tar,  hence  the  name  hihimi- 
■MBt,  fiiare  if  a  particular  variet)'  of  bituminous  eoal,  termed  cannel  coal^  which,  when  flistilliHl,  gives  off, 
ai  YoittlEk  prodncts,  g^,  tar,  (!kc.,  as  much  as  from  40  t-o  60  par  cent.  From  eont^iining  this  large  quaiv 
ti^  ^^folattle  matter,  it  readily  takes  fire,  and  bums  like  a  candle ;  and  ia  hence  much  used  for  drawing-room 


*  tlb  arttealA  ii  foonded  on  the  old  wnateftil  syatfiia 
I  m  giail  txtCDt  p(acCiae<L  As,  however,  tome  aUow- 


anoo  mast  be  mad&  for  tinworkable 
to  take  the  tower  etdmate. 


,  ^,  it  is  better 
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fire*,  It  not  only  yieldn  the  larfrc^t  quantity  of  pas  of  any  other  coal,  but  also  the  richest  in  quality,  «n4 
Cuii8ixjuently  umuJ  to  a  vrry  lufp*  ^^xtfiit  In  iimLiiig  gas.  Itdws  not  often  coniiititute  an  entin*  bed*  Imi  t 
curb  in  bantb*  in  scams  of  onlinan  bituminous  iioaL  lu  5ome  c'ool -fields,  however,  miuiy  erjtire  54'anu  pa«s 
insensibly  ir»to  eannel  coal.  AX'heu  com|wict,  it  i«  often  maiiufat'tureil  into  onnunenls  in  imitjjtion  of  jet ;  but 
it  is  brittle,  and  uiueh  beavier  than  that  ^ubtit^jiKv,  which  i^t  not  found  asHoeiateil  with  true  co;d,  but  in  rwJts 
of  much  more  reeiint  date  than  tliose  constitutinfr  the  coal  nieusnres.  lliat  at  Wliitby  in  \'urki?hirt\  for  in- 
»tnnce,  wbieh  is  uiueh  employeil  in  nuiking  necklacvj*  and  other  omaments,  ot.i'Urs  in  what  h  railed  the  lij|« 
<brmatii>n.  True  jet  h  tbund  in  Liin^iedoc,  in  the  iV^imiaiJ  in  Spain^  in  many  parts  of  thi*  jVlpe  ;  in  (lullieia, 
mid  ill  Ma>«aehiiR*r^  m  Aiuerieu.  (Considerable  quantities  of  cannel  coal  o<;eur  in  »Scotland,  whej\*  the  intb- 
k  Hor  kinds  are  eiiUed  fMirrot;  and  tftthit  coal,  in  tbe  Newcastle  aiiU^field,  and  to  »om<?  extent  in  those  of  Y'ork- 
ihire  /ind  Derbyshin^  The  rnojst  important  loealitv  of  eannd  coal  for  us  in  Ireland^  however,  h  I^neafhire. 
or  rather  that  part  of  the  cMjal-lield  of  that  country  ui  the  nei;:bbourbood  of  Wi|^m,  whenoe  we  get  tbe  chief 
supply  for  ctur  ^n^ -works*     lite  richest  of  the  Wigan  cannel s  is,  perhaps,  tliat  knowTi  sks  Orrell  Wigan. 

BitnminowK  coaU  an.'  the  best  adajited  fur  makin;^  cokct  in  cfinsequenee  of  the  fitjrt  ot  t«emi-fusioD  which 
the  ct»al  undergo* 's  ;  and  tminetiM^'  quantities  are  eni)doyed  for  this  jmrp^ise  in  (iitat  Britjun  for  locomotive* 
juid  iron  mrddn<:j.  llie  usual  proee.sH  now  adopted  to  make  coke  i.n  to  bum  the  coal,  wii\\  a  very  shglit  aeoes* 
of  air,  in  peculiar  fnnu»ct*5,  built  in  long  ranges.  Each  oven  holdn  a  charge  of  from  two  to  four  tt>ns  r^f  coaL 
After  the  nrst  charge  hoi^  bet'ii  burned,  and  the  coke  withdrawn,  the  dome  still  ri*taininga  cons«idcrablr  amount 
of  heat,  a  fresh  chiirge  i*  then  intriMluced,  and  ignili^d  at  the  toj»  by  means  of  wrHnl  or  straw,  lavoun^d  by 
the  heat  thus  retained,  the  t|*M_»n<  and  vent^,  or  MUiJl  chimneys  on  top,  biing  lelY  oix'iu  A»  NX>ii  a«  the  ccnn- 
bustion  has  fully  set  in,  the  draught  Ir  ejin«fully  ni;gubite<l,  and  the  eokiiig  [iroceeos  fmtn  Uie  U»p  downwanlK, 
tlie  gas  produced  beuig  \\\  this  way  elTectuAlly  burned* 

The  Tdnd,**  of  coal  temieil  !^tt*am  coat  contaiTin  hot  verj'  little  volatile  nuitter,  but,  on  the  other  hand,  they 
KX\*  rich  in  carb*m ;  they  are  hence  unfittt'd  for  making  gnsi.  but  well  adapted  Jur  producing  rteanu  ojid  for 
making  iron.  Ajt  the  Kanie  weight  of  this  kind  of  coal  U  capable  of  >nehbng  a  gn^ater  amount  of  heat  than 
bituminout*  coah  it  i^  jx^culiitrly  adujiU^d  for  steAin  navigation  iti  long  v*iyHge«,  ?uid  i^,  indeed,  the  only  kind 
now  employed  fur  that  |»tiriM»ie.  Ihe  givatvr  part  of  the  cofdi*  of  \Vale**  is  of  tliiiJ  chi^i^,  and  is  of  excellent 
qnabti,  bums  well,  and  with  a  rtrtain  amount  of  fliuue,  and  in  gencnd  with  but  little  a>h-  While  tlu? 
bitunnnous  coals,  without  including  the  cannel,  contain  altout  30  per  eeiit.,  and  often  even  1)7  to  3K  y^r  rent, 
of  voktile  matti'r,  and  would  yiiJd  by  clt)i*t»  distilhitiou  ab<mt  (i:i  to  TOper  ot*nt  of  eokc, — steam  coal  contaiiu^ 
not  more  than  from  10  to  lo  per  i*nt  of  volatile  matter,  and  would,  then^foiv,  ^ield  frcjuj  HO  to  ><o  ix'rci*nt. 
of  eoke.  In  praetiee,  so  huge  a  percentage  of  reiJ  coke  could  not, however,  Ix*  obtaineil,  as  part  ol  it  would 
be  consumed  during  the  pro«vfis  of  carlKinlzation, 

Tlie  third  kind  of  ctFal,  tmtktticittf^  wmtains  scarcely  any  volatile  matter^  and  consists  of  carbon  and  a  Utile 
ash  J  it  ignites  with  difheidty,  and  gives  scarcely  any  flame,  but  with  a  strong  draught  it  pixxlutrs  a  most 
intense  heat.  It  is  heavier  than  bituminous  or  semi-bituniinoU}<  (>team)  coal*^.  iVjjthracite  bus  alwa)^ 
betm  a  favourite  fuel  for  drying  malt  and  corn  generali}',  anrl  for  buniing  lime  ;  but,  until  witliin  a  ver>'  few 
years,  it  wsis  deemed  unfit  for  nmking  iron,  or  producing  steam,  or,  irKltH.Ml,  for  any  other  jnirptxH:  than  thosr 
just  mentioned-  By  imjirfivements,  however,  in  the  Jbnn  of  furnaces,  and  esjx'cially  by  allowing  a  jt't  of  s»tt*ain 
to  mix  willi  tlie  air  entering  the  furnace,  it  may  now  Ix*  emploved  wherever  onlinar)'  ci»id  vim  l»e  uhA.  Nu 
le^s  than  ^3f>,(MHI  tons  of  iron  are  nowmatle  with  authrueite  In  Wales  ;  and  in  the  Ignited  Slale>  it  is  aW*  eA- 
t4tisively  usetl  for  the  same  puqiose,  for  oceanic  steam  navigation  in  many  of  the  river  stenUH'rs,  and  e*en 
\\}T  locomotives.  A  short  time  since,  a  pt^euliar  form  of  furnace  for  using  it  in  making  glass  was  [uitented  bv 
the  Messrs.  Chantv  of  Birmingham.  Ajithracitc!  t^ial  exists  in  great  abundjaicf;  in  the  western  pwt  of  sontL 
Wales,  in  Scotland,  and  in  many  parts  of  the  Continent* 

Coal,  therefore,  exhiliits  a  complete?  series  of  gradations  in  composition,  from  woo<J  to  pm^  em*bon+  tli^ 
latter  being  represented  by  anthracite,  which  ma}'  Ix'  eonslderi'd  as  the  natural  cf>ke  of  coal.  I1ii,v  n»  w  wmihl 
necessarily  suppose,  that  there  was  going  on  in  the  enrth  a  trradual  slow  distillation  of  the  eoal  In  i!  it 

the  gn?ater  the  antiquity  of  the  eoal,  the  more  of  its  volatile  matter  will  it  have  lost,  and  the  im  it 

hiive  appn)iiehed  to  tlie  condition  of  anthracite*,  after  which  scartn-ly  unvfm-ther  change  ixjuhl  take  pLux^,  If 
tliis  be  true,  carbonic  iwid  must  be  given  off  in  great  abmnhmce  fi*om  dejxisits  of  brown  coal  or  lignite,  and 
compounds  of  hyilrugi^n  and  cjirbon,  as  well  as  cnrlxiiiic  acid  irtim  bituminous  coals ;  such  lw*ing  the  sub- 
stances  wluch  should  U*  formed  during  the  tninsfonnution  of  which  we  have  spoken.  This  riew  was  imt 
(brwanl  by  Llebig,  and  is  singnlarly  in  tHiincidencc  witli  the  facts  observed  in  eoal  mines.  In  lignite  miiH9 
large  ipiantities  of  carbonic  acid,  called  by  miners  choke-damp,  are  evolve<l,  whilst  in  bituminoiLs  itml  mintii 
the  dttngerousjfrr-<//iw/>  of  the  miner,  or  carburt^ted  hvdrogi/n,  makes  its  appearance  ;  and  as  the  coal  ap- 
proaches the  condition  of  anthracite,  the  tin^'-dimiji  dinmilsht^s,  and  is  again  n*plaeed  by  the  choke-damp.  Ac- 
conling  tu  this  hypothesis,  brown  eoal  or  lignite  would  in  time  }ield  bituminous  co«il,  and  all  the  beds  of  thn 
latter  must  have  at  one  time  passed  through  the  intermediate  state  of  lignite.  Of  this,  however*  then*  nn* 
IK>  proofs* 

The  mode  of  extracting  ctml  from  the  earth  differs  essentially,  as  m,iy  be  supjxised^  from  that  f<>lluwwl  in 
kiod  and  copp*-»r  mhiing.  Ju  the  one  case  the  substance  to  be  extracted  usually  exists  as  a  rein^  running  in  a 
certain  dire^ction  ;  eotil,  on  the  other  hand,  always  oeenrs  as  a  bed  more  or  less  tncline<l,  and  exl<*nding  oir^ 
acres*  and,  it  may  lx%  sipiare  miles.  There  is,  howcvert  no  general  system  of  eoal  niuiing,  loi'nl  drcum*tano 
giving  risi*  to  ptH*unaritii*s  of  working.  In  these  countries  there  are  two  methods  cmploynl,  one  called  the  ] 
find  ^tall  wtyrfiing^  itm\  the  other  the  lotig  tr^all.  The  former  consists  in  tnitting  a  nuralx^r  of  levels  or  gau 
through  the  mass  of  the  coal  at  right  angles  to  eai*h  other,  thus  leaving  a  numlxT  of  square  pillars  to  support 
the  roof  In  collieries  where  the  seam  worked  is  at  n  comparatively  small  depth,  the  pillar  ana  stall  (als<:»  i^llvd 
tward  or  wicket  in  some  collieries)  an^  of  the  same  size  ;  but  in  working  de<*p-seate<l  bi^ds,  where  the  weight  of 
the  roof  is  gi\^at,  the  pdlar  left  standing  may  sometimes  Ix^  as  much  as  three  or  four  times  the  siate  of  the  stall^ 
or,  in  other  wordik,  only  from  one-fourth  to  one-fiiyi  of  the  coal  would  in  musk  cues  be  nanowd.     In  gvnuraL. 
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ii  is  tni ended  to  remove  those  pillars  5ubseqneTitl}%  hut  there  are  actually  collimei*  m  En«!;liind 
kt^l  iijKiii  till*  principle  of  losinjr  them  !  Even  where  this  is  not  the  Cii8e,  tlie  pilkr*^  In  the  tYjtirse  of  » 
r  Jt«r9,  iRHxune  weakened,  aiid  the  nxjf  softened,  by  the  iiifiUnitiori  of  water,  the  i\'su!t  of  ivhieb  is,  that 
\  roof  »nk^  in,  i^nd  ewn  freijuenth'  the  surface  of  the  ^fjund,  destroying  buildings.  »fee.  This  result,  which 
Itifaidcd  witli  a  h*^  of  thi^  cual  existing  as  pillars,  U  eulitnl  by  tfie  miiiei's  a  creep.  Soiiietlmef*,  where  the 
yflltf  MMV  hfX  **i  Weak  as  to  Ix?  unable  tn  l>ear  the  pressure  of  the  roof,  they  l^ive  way  at  once  and  are  cntshed 
to  poiPiier*  m  fracture  of  the  rr>of  being  produced  at  the  sanie  tinie.  Tliis  acciflcnt,  which  is  called  a  ihurnty 
boAett  BtlGikded  with  |?n'at  loss  otlife.  When  the  ptlbirs  »irc  to  l»e  rt^moved^  it  in  u*ual  to  prop  up  the  r<iof 
ikie  lo  CIh!  pillar  of  coal  witb  props  of  wood  ;  this  ?*uj)poni  tertmKl  a /tirf,  is  in  its  turn  n-inovi'd,  wlien  the 
mdf  Mitt  Of  sink^H  in  and  formt^  a  frrudually  increjusinj:  mass  of  ruim<,  termed  the  goaj\  Tlus  nuiss  of  ruin? 
dblb  ^P^^^  facilities  for  the  accuuiulution  of  tire -damp ;  and  it  is  generally  upon  its  e<lge,  dun  ng  thii*  robbing 
di3m  fmmn  amd  dratring  of  the  juds^  as  iboae  cppenitaofi»  are  termed,  that  all  tlioee  frightful  explosion«,  dT 
winek  ms  tvad^  but  too  otlen  ocenr. 

Is  cEttAiti  ilLstrict^,  especially  in  Yorkshire,  where  facilities  exist,  such  ai*  froedom  from  water  in  the  nxjf, 
tfctf  thmmci*  of  buildiiitrs,  and  ei?pecially  of  rivers  uj>oii  the  surfacCi  &c,,  the  lon^^  wall  working  is  adopteci. 
la  thm  aiisibcHl  the  wliule  of  the  coal  is  at  once  removed^  the  workings  bein^  carried  on  from  the  extremity 
^tk^  bod  towanl>»  wifue  pjint  aj*  a  centre  where  the  shaft  is  situate.  In  this  ai.s**  ul.so  the  n)of  t\i\h  jn  and 
I  a  MWtm  of  niius  tej'uu'd  the  ^ob.  So  exttniJiive  have  been  the  workings  in  some  collifrie?^  tbitt  the«e 
I  oframss  tenned  goaik  and  gobs,  are  often  t-en  to  fiftt^en  acre**,  and  even  mone,  in  extent*  In  St^iffonl- 
t  the  beds  of  coal  are  very  tlutJt^  an  es^^itiallv  diiferent  system  i>f  working  h  «ilojitc<l :  lev«'ls  are 
I  the  «hafb*  to  the  extn'mity  of  the  etjal,  and  when  the  Unut  Is  reai'lied,  the  collieri^  eoimnence  at 
1  sulef  of  thi*  level,  a  !«3rt  of  level  at  right  angles  to  it  of  iibout  twenty  yanls  wide,  leavings  however, 
^  MkI  there  a  numlter  of  pillars  of  con  I  about  six  to  eight  yar^ls  s(|uare  to  supfK>rt  the  rcMjf.  AMieu  this 
\  lertA  or  side  lane  \ins  b*^^n  excavat^^d,  an<»ther  is  commeneed  pandlel  to  it ;  but,  in  ortler  to  render  the 
enrr^  a  paitittun  or  wall  of  coal,  nciirlv  as  thick  af,  the  f*ide  Line  itself,  is  left  standing  between  them, 
I  ^mjlre  rib.  A  collierj-  worked  in  this  way  consists,  then-ibre,  of  a  long  level  or  strtH-^^  with  a  Dumber 
wimdB  \mnv9  at  right  angles  to  Jt,  separated  from  e^ch  other  by  great  walls  of  coab  When  each  aide  lane  ifl 
rkn!  oiU-  rlie  entrajuv  in  generally  built  up  to  kei-p  in  the  gas  as  mueh  as  possible. 
TJt  i1  in  tliestj  lanes  lit*.ar  but  a  small  proiKJilion  to  the  enormous  weight  of  the  roof,  and  a  great 

^'  *  onsequently  occurring  in  those  nunes.  Diu-ing  the  working  of  the  whole  coal  there  are^ 
iniits  eomparatively  speaking  ;  but  when  the  pillars  left  standing  are  removed,  and  the 
tjduMi  away,  so  as  to  idlow  tb*'  iv»of  to  fall,  the  greate.st  caution  is  n^rpiin^d  to  avoid 
roTliiiip.  W  in  re  I  lie  roof  consist*  of  loose  shak%  it  tumbles  at  once  ;  but  where  it  is  formwl  of  saml intone, 
A%mylta!ge  unm^  som*'times  as  much  as  4(  >(>  square  yards,  will  remain  standing  after  the  removid  of  the 
pPOfv^  9o  11^  to  form  an  immense  caveni.  jVs  it;*  sizi*  is  Ijeing  eoutiumilly  addecl  to,  it  will  dually  rtfat^h  a 
poiiil  brjraiiel  which  it  can  no  longer  n.'sist ;  when  this  is  attainetl.  the  siipjnncumbent  strata  becomes  greatly 
■^liiBd  for  a  day  or  two,  and  wili  finally  fall  with  a  tremendous  crash,  producing  a  gush  of  air  through 
fl«^^  part  of  iIr*  uiines,  and  but  too  often  an  explosion  of  lire -damp. 

%mmf  tt?eitmuUtions  of  fiiv  and  choke-damp  in  ccnil  mines  necessitate  a  syj*tem  of  ventihition.  In  many 
iofiKfimliii  19  ofiticietl  by  means  of  grt*at  fires,  which  an^  kept  continually  burning  at  the  bottom  of  a  shaft; 
«lur^  met^  Uf  a  chimney,  and  tbun  produt-es  a  strong  draught  which  draws  the  air  from  the  ndne,  frenh  air 
Ihbb||  imodni'tMl  liy  another  shatT.  As  it  \^  of  the  grentej*t  consequence  that  this  cum^nt  of  air  should  cir- 
odttar  tfavoogh  em-r^'  part  of  the  workings^  ^hnirs  aiv  placed  in  various  parts  of  the  levels  so  as  to  ]>reveut  the 
tMiuni  tikifii;  the  shortest  way  to  the  upcast  shaft.  Recently  a  numlx-r  of  ventilating  machines  have  been 
I  ftutitad  of  this  wasteful  and  clumsy  raetho^l ;  and  anemometers  are  employed  U)  indicate  and  re- 
I  tB|ttdtty  of  the  cumnits  of  air,  and  thus  show  where  the  ventUation  m  imperfect.  One  of  thost* 
wa«  exhibiti'<l  by  Mr,  IVL  Dunn. 
\^  liff>Klarnp<,  which  dlfrers  but  little  from  common  gas,  produces  explosive  ntixtures  witli  common  air, 
CljMtV",  (W  Other  open  lights,  canntit  be  used  in  mines  where  this  gas  is  evolved,  without  risking  the  danger 
•f  cxplancm.  l*^t^vious  to  1H15  the  miner  obtiiined  the  necessary  light  (or  bis  work  by  means  of  a  contriv- 
amoe  taOed  ihr  ^iM  mill  ccjusisting  of  a  small  disc  of  steel,  which  was  made  to  revolve  with  great  rapi^lity 
WiBesiii  "  t-wbwl  worked  witb  a  handle.     This  whwl  in  its  revolution  nibl>tHl  against  a  piece  of 

fln,  mmI  I  '^uctvssion  of  bright  scintillations.     This  dt^fective  s*)nree  of  light  hati  the  additional 

1  log  a  l>oy  to  worlc  it.     In  1H13,  Dr.  Reid  Chmny  invented  a  safetv  lamp,  consisting 
to  which  the  tur  necessary  to  maintain  the  enTiibusti«>n  wjm*  provided  bv  means  of  a 
1/1  },'Sl')  Sir  Hum])hrey  Dav>'  inventiHl  his  eelebrateil  saJcty  lamjr;  the  print  ipie  of  which  is* 
1  ools  any  tlame  nlatx»d  in  contad  witliit,  Inflow  the  |K)int  of  incandescence,  and  hence  it  can - 
;  |Sffi<  innai^b  the  gauze.     The  **Davy,^*  as  the  lamp  is  now  innverjinlly  cidhnl,  consists  of  a  common  oil- 
waed  by  a  cylinder  of  gaui^e*     WTien  this  Limp  is  inti"0ciuct*d  into  an  explosive  mixtunt  of  fire- 
■    • --v  bum  within  the  cylindt^r  of  wire-gauze,  but,  from  the  coob  ng  action  of  the  latter, 
mm  !•*  I  te  the  flame  to  the  suiToiimUng  mixtun\     This  simple  and  ingenious  contrivance* 

►  iBwrrj:*""'  ^  iiMMiificatiuns  since  Dax^' s  time,  the  most  important  l>eing  that  made  by  M.  Mues- 

Br,  wiiich  cwinnsts  of  an  ordinary  oil-l;imp,  surrouniled  by  a  eybnder  of  fine  glass,  half  an  inch  thick^  and 

t  mAns  h't'A)   -n  n  iir  H  in  ti^l  bv  a  cylinder  of  wire-gauze*   A  second  cylin<ler  iis  inclosed  in  this,  which  reaches 

\  fwy  lir '  the  famp,  and  acts  as  a  chimney,  up  which  the  hot  air  passes,  while  a  eorre.sjwnd* 

smsii  \vH  down  from  the  toji  betwi'on  the  two  cylinders.     The  usi_^  of  the  glass  is  to  pre» 

IIm*  •n.ion  t»t  the  currents  of  air  which  are  always  tlowing  through  collieries,  upon  the  wick,     Thi* 

vxr*^  Hmp  nf  T>r.  Clauny  is  almost  identical  with  that  of  Miie^^seler. 

nf  the  '*  Davy"  has  been  of  im mens**  irn[K>rtance  to  coal  mining  ;  nandx'rs  of  collieries 
H  d  were  again  worke<l,  and  millions  of  tons  of  coal  thus  pn^senttb    But  in  the  hands  of 
isndiaM  aAil  ^miuraat  workraen  it  is  far  from  l>eing  an  absolute  safeguard  against  explosions,  as  sad  exix^rience 
hm  htA  loo  men  prcmxl.     A  very  interesting  t*olkctiou  of  seven  safety  lamps,  showing  the  chief  modiiica- 
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tions  which  the  original  simple  Davy  has  under^ne  down  to  the  present  day,  was  exhibited  by  Mr.  Mathian 
Dunn,  of  Newcastle-upon-Tyne,  who  also  exhibited  that  curious  relic  of  coal  mining,  a  steel  milL 

Although  coal  is  now  a  necessary  of  life,  the  foundation  of  all  the  industry  of  Great  Britain,  and  indeed 
of  most  parts  of  Europe,  it  is  singular  that  its  use  should  have  commenced  so  recently.  We  are  not  aware 
of  any  mention  of  coal  as  a  distinct  article  of  trade  earlier  than  the  charter  granted  by  Henry  IIL  in  the  year 
1239  "  to  the  goode  men  of  Newcastle  to  dig  coals  outside  the  walls  thereof.  From  this  date,  however,  the 
consumption  rapidly  increased,  and  already,  in  1246,  there  was  an  export  of  coals,  which  from  that  fact  re- 
ceived the  name  of  sea  coal.  In  1306  it  must  have  been  very  extensively  used  in  London,  for  a  notion  got 
abroad  that  its  smoke  was  productive  of  the  plague  and  many  other  destructive  diseases ;  and  the  Parliament 
accordinglv  petitioned  King  Edward  I.  to  prohibit  the  burning  of  coals  as  dangerous  to  the  health  of  the 
people.  The  King  accordingly  issued  his  proclamation,  ^^That  not  only  in  the  city  of  London,  but  all  havens, 
towns,  and  many  places  within  the  land,  the  inhabitants,  in  general,  are  constrained  to  make  their  fires  of  sea 
coal  or  pit  coal,  even  the  chambers  of  honourable  personages,  and  of  necessity,  have  devised  the  making  of 
iron,  glass,  bricks,  &c.,  with  the  said  sea  coal."  This  proclamation  appears  to  have  had  but  little  effect,  and 
accordingly  a  commission  of  oyer  and  terminer  was  issued  for  the  purpose  of  punishing  by  fines  all  who  burned 
sea  coal  within  the  city  or  its  immediate  neighbourhood ;  and  when  guilty  of  a  second  offence,  in  addition  to 
the  fine,  to  demolish  their  furnaces,  and  providing  for  the  strict  obedience  of  the  commands  to  the  procla- 
mation for  the  future.  Notwithstanding  these  stringent  measures,  ten  shillings'  worth  of  coal  was  used  at 
the. coronation  of  Edward  IH.  From  this  time  its  use  appears  to  have  steadily  increased  ;  but  still,  even  as 
late  as  the  reign  of  Elizabeth,  it  had  not  become  general,  for  Harrison,  in  his  Description  of  England,  pub- 
lished in  1677,  states : — '^  Of  coal  mines  we  have  such  plenty  in  the  north  and  western  parts  of  our  island  as 
may  suffice  for  all  the  realme  of  England ;  and  so  must  they  doe  hereafter  indeed  if  wood  be  not  better  che- 
rished than  it  is  at  this  present.  I  dare  affirm  that  if  woods  do  go  so  fast  to  decay  in  the  next  hundred  years 
as  they  have  done,  and  are  like  to  do  in  this,  it  is  to  be  feared  Uiat  broom,  turf,  brakes,  whins,  ling,  hassock, 
rush,  &c.,  and  sea  coal,  will  be  good  merchandise  even  in  the  city  of  London,  whereunto  some  of  them  have 
already  gotten  ready  passage,  and  taken  up  their  innes  in  the  greatest  merchants*  parlors."  In  1627  the 
first  recorded  patent  for  the  smelting  of  iron  with  coal  alone  was  granted;  and  during  the  reign  of  Charles  I. 
it  came  to  be  used  in  London  exclusively  as  a  fuel 

With  the  gradual  increase  in  the  consumption  of  coal,  great  improvements  were  made  in  the  mode  of  ex- 
tracting it,  but  much  yet  remains  to  be  done,  not  alone  in  the  engineering  of  collieries,  and  especiaUy  in  the 
registrations  of  plans,  but  in  abolishing  the  odious  system  of  contractmg  for  mines  by  that  ignorant,  griping 
set  of  men  termed  butty-colliers,  with  whom  the  public  is  familiar  from  the  graphic  pictures  of  D'Israeli  in 
his  ^^  Sybil."  Under  this  system,  and  the  absence  of  education  and  rational  amusement,  the  people  employed 
in  the  collieries  of  Great  Britain  have  sunk  to  a  state  of  degradation  perhaps  unparalleled  m  uie  histor}"  of 
the  human  race. 

Hitherto  we  have  not  spoken  of  the  coal-fields  of  Ireland,  but  we  shall  now  say  a  few  words  upon  that 
subject.  Before  doing  so,  however,  we  must  observe,  that  since  Mr.  Griffith's  survey  of  them  many  years  ago, 
nothing  further  of  a  definite  character  has  been  done,  or  at  least  published,  in  that  direction ;  there  is  there- 
fore, nothing  new  to  be  added  to  Sir  Robert  Kane's  admirable  chapter  on  Coal  in  the  "Industrial  Resources  of 
Ireland."  Our  remarks  on  the  subject  will  be  very  brief,  and  for  fuller  details  we  must  refer  our  readers  to 
that  work. 

There  are  seven  coal-fields  in  Ireland,  of  which  three  are  situate  in  Ulster,  one  in  Leinster,  two  in  Mun- 
ster,  and  one  in  Connaught.  It  is  a  remarkable  feature  of  those  coal-fields,  that  while  all  the  northern  ones 
are  bituminous,  those  in  the  south  are  anthracite,  and  the  Connaught  field,  which  stands  geographically  be- 
tween both,  is  also  intermediate  in  quality,  being,  indeed,  but  little  more  bituminous  than  the  kmd  of  coals 
we  have  described  as  steam  coaL  The  following  Table  contains  the  chief  facts  of  importance  connected  with 
those  deposits : — 


COAL-FlKLa 

County  In  which 
situated. 

Number 
of  Seams 
of  CoaL 

Total  thick- 
ncjw  of  Coal 
Meaimres  ex- 
amined 

Total  thicknw 
of  Coal. 

Thiokneisof 
thicltc«tSeam. 

Total  esU- 
mated  Area. 

Number  of  whidi 
have  been  worked. 

1.     Ballycastle,     .  .  . 

3   C  Coal  Island,    .  .  . 
•  (  Anahone,     .... 

4.  Loufi^h  Allen,  .  .  . 
rCa«tlecomer,    .  .  . 

5.  •  Modubogh,  .... 
[Rushes, 

6.  Slieveardagh,  &&,  . 

7.  Munster, 

Antrim,   .  .  . 

MnnAcrhan. 

6 

F.        L 

About  14  feet 

1  foot  to  14 
inches. 
22  to  32  feet 
14  feet 

6  ft  9  in. 

22  feet  (of 
real  coal). 

4ft.9in. 

F.      I. 

2     6 

8  0 

10     0 

9  0 

8  feet 

10  feet, 
containing 
about  4  feet 
of  good  coaL 

2     0 

2to3ft. 

ACRES. 

7000 
320  (?) 

20,000  (?) 

8100  (?) 

Neariyall 
worked  out 

8(?) 
Only  the  9  foot 
seam. 
2 

S  (nearly 
worked  out). 

J  Tyrone,   .  .  | 

Leitrim,  .  .  . 
Kilkenny,     ^ 
Carlow,          } 
Queen's.        J 

Tipperary,  .  . 
Cork,  Kerry, 
and  Limerick. 

6 
8 

3(4?) 

8 

if? 

720     0 
171  (?) 

204  (?) 

984     0 

An  examination  of  this  Table  will  show  how  little  really  definite  information  we  have  as  yet  obtained  with 
reference  to  the  Irish  coal-fields.  Thus,  for  example,  we  know  almost  nothing  of  the  Munster  coal-field, 
which  is  spread  over  by  far  the  largest  area  of  any  of  the  others ;  indeed,  it  is  one  of  the  largest  coal  areas  id 
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these  coontrit'S.  Aiul  yet  that  coal-flL4il  is  <fituiit4^<l  hi  j)n^(*ii**'lj  tliose  part**  of  Ij'elancl  farthest  w^movod  from 
a  fopplv  of  EujjIIsdi  iiiui  Si'otch  coals,  ami  where  fuel  iiiiLHt  couR'fiiit'iitlv  bo  riiot^l  expensive.  Of  tlio  amount 
of  i^n^mnmcti  wliich  prvvaUa  ajKjti  the  subject  of  Iris b  co«i  in  tht-  ub^t^ncf  of  Fomtf  nJiwble  statistics  and 
furve^Ts,  Wf  hjivr  only  to  n^fer  to  an  artiitli'  on  tbe  snbjfi't  of  coal  in  the  Ilbistratcd  CatiiltJgui?  of  the  I^ndon 
Exiubitiou  of  1851,  nml  the  stati^sties  of  which  arc  linked  upon  h  work  wlucb  constitutes  tlie  chief  niitbo- 
rity  upon  the  jtiibjeet  of  c<:mJ  in  Great  Britain  and  America,  in  which  it  is  stiite<i  that  Ireland  contains 
1,851>*<X>«J  acres,  or  2Kyo  jkjuare  miles  of  cfjul  area, — that  is,  rnnn.'  than  France  ami  Belgium  put  together  ! 
Ko  mnpp  useful,  and,  we  would  add-,  neeeaiarv  work  could  W  undertaken^  than  au  accurate  survey  of  the 
wbak*  of  the  Irish  coal-tieldj*.  This  Is^  however,  not  to  Iw  hof>ed  for  mtb  the  pre^ient  limited  liinds  of  the 
dficiof^lcik]  Siiney  of  Ireland,  which  cannot  aflord  In  have  a  j*peeial  niininrj  geolojyjLst,  and  can  only  COiue- 
.j^Ocxitly  obtJuiD  the  ca^sual  A*SLHtanee  of  the  En|fb.sh  tuie,  wbo^*  time  is  alri-ady  luon*  than  fully  occiipitKi. 

inj|itTiect  n»  h  our  iufnnnalion  U[>on  the  extent  and  value  of  our  coal-fields,  that  relative  to  the  auantity 
""  ntinuttllr  raiMHl  in  still  more  so.  The  pnblisluHl  stuti.Htia*i  of  ivct^nt  date  refer  <mlv  to  t!iree  cfjlheries, — 
I  in  the  Tlpj>erarv  field,  Bally  lehaiie  in  the  Carlow  part  of  the  Leinister  coal-fiekl»  and  a  snmll  one 
I  li»niKX)n  in  Cork*  The  fonner^  workeil  by  the  Mining  Com|iany  of  Ireland,  yielded,  in  1851^,  G842 
tcMii  of  coat  and  ;]0,(»87  barrel  of  :i4  cwt**.,  of  cnlni,  giving  a  total  of  42,*J4f>  tuus.  During  the  same  yeiir 
LuEDAonn  Collier>' yielded  22u3  tons  of  coal  and  cubn  (iimrtll  coal).  In  IKrA  Ballyltdiane  Colber>  yielded  about 
iDOO  tcvti-s.  which,  pi^rhaps,  also  repn^sents  tlie  prixluce  of  1853.  We  rt^gret  l>eing  unable  to  give  the  <]uantitie4* 
—^ — '  ttt  *  *nstlee<->mer,  in  the  county  of  Limerick,  in  TjTone,  and  especially  in  Ix?itrinj,  Sir  Robert  Kane 
I  "le  prmluotion  of  the  C*ai^tleeoiner  Collieries  in  1845  at  120,IHX)  tons  ^x^r  amium^  the  eatd  bt?ing  sold 
mdthe  cubn  at  4jf«  [xt  ton;  and,  so  far  as  we  an*  aware,  it  has  not  since  diminished*  The  total 
\:\  .  nr*  Milt  raits^nl  in  In/land  may  therefore,  perhaps,  be  e^tuiiat'ed  at  about  :!2il,lHXJ  ton8|  of  which 
1  7m,  1'^"  I  tMus  are  anthrai  itc,  and  o<(,lMKJ  bituminous  coal, 
jp  Ui  u  v^ry  recent  period  the  Irish  coal  nilui ;*  were  worked  in  a  ver}'  imperfect  manner*  To  give  an 
tt|>ip-.  no  less  than  12(X»  jihafts  have  l)een  stmk  in  the  one  district  of  Ca^tlceoiner  sinw  the  first  working 

iAt  ^L'kL  about  the  bi^ginning  of  the  hu**!  *.*eutury  ;  many  of  thiui  not  U-iug  more  than  1LH>  yairds  apart ! 

SwB  ml  iiref<ent  the  nmna^^fm^^nt  of  most  of  th*Mn  is  iu»l  all  that  could  Ix*  desiriHl ;  and  many  improvement* 
qCci^SS  iin^iortanci.%  which  have  Ix^en  made  in  other  countries,  esjX'ciallv  in  the  utilisation  ofwa^ite,  pvTitie 
Autt  Ac  aiid  in  the  sifting  iUjd  purifnng  i if  coals,  are  ben?  unknown,  "VVe  may  instance  one  made  several 
yttn  sgo  by  AI.  Beranl,  and  now  used  *'xtensively  on  tbo  Continent,  and  even  in  England,  lor  separatbig 
prriteB  Aott  fliale  from  coal  The  machine  used  tor  this  purpose  is  cheiijj  and  nirujile  ;  it  costs  but  £40l),  and  Is 
atfialilii  uf  cleaidng  from  120  to  I4t»  tons  of  coal  in  a  day  at  an  cx[XMise  of  one  [K'liny  per  ton  !  The  iuijjortance 
Ulllni  machine  in  Ireland  t'urnml  be  overrated,  imisnuich  lus  nuiny  of  our  best  Imth  of  coal  are  highly  pyritic ; 
tt4  mo^t  of  them  l:*eing  thin,  a  large  part  of  the  coal  obiaiiu'd  from  them  is  in  the  contiition  of  small  coal^ 
flipMJuJIv  the  .anthracite,  which  is  verj  brittle^  and  is  always  largely  mixed  with  fragments  of  shale  and  slatv 
CM*  That  thi.^  U  the  case,  we  have  only  to  nder  to  the  ivtunis  from  Slieveardagh,  alivady  f[Uoted,  by  which 
ghi  culm  wua»ed  is  seen  to  lie  more  than  five  times  the  quantity  of  large  co:d.  Our  coals  art>  also  rich  in  ash  ; 
inltiy  Bcrard*«  machine  e^tperienee  ba>^  shown  that  t.*c>als,  ixtntainingas  nuich  as  2ij  jxr  cent,  of  ash,  maybe 
m  prf      ■  ^«*d  as  to  ^neld  only  2 J  j>er  cent.     Need  we  say  more  to  point  out  its  utility  V 

Tl;  I"  place  to  ent«r  into  the  question  of  the  improvements  which  might  be  advantageously  in- 

ttittdBti?f]  nil*'  nur  eoUieriei^,  even  if  our  Hnnted  spact^  p^rruitted  us  to  do  so.  But  theit*  can  be  no  doubt  that 
li  &ai$  hntich  of  industry,  perhaps  more  than  any  otlier,  we  stJiud  in  need  of  echication* 

Umivwi^iv  l^n  ejchihitor?^  of  coal,  I'rom  ten  localities,  n^presen  ting  eight  distinct  coal-fields,  of  which  one- 
lalf  «■>«  flOthnicite,  and  the  other  bituminous.     Ot' these,  h  ve  exhibit^trs  showed  Irish  coal  from  six  localities, 
J  four  c^al-fields,  three  l>eing  anthracJtic,  and  ime  bituminous.     There  were  three  Enghsh  exhi* 
TimMUiimg  two  bituminous  coal-fields;  one  Scotch,  repi'esenting  on<*  bituminous;  and  tw*o  Welsh, 
B«itini?  the  anthracite  and  can ne I  coal  of  Wales.     Of  these,  tbix*e  series  of  spi'ci mens  deserve  special 
(  L.  that  of  the  Monkland  Iron  Company,  who  exhibited  a  block  of  six  inches  cube  of  each 

Ked  in  the  great  Lanarksliire  coal-field  in  Scotland,  K^ing  part  of  the  line  series  of  sand- 
miitft<nje,  *tc.,  already  alluded  to,  as  stmt  by  that  Coaqmny  (tliis  was  unouestiuuably  the  mo!4 
nd  intelligently  selected  series  in  the  Exhibition)  :  the  sections  of  the  entire  sc*ams  now  worked 
Wliw  Milling  Con»pany  of  Ireland  at  their  collieries  of  Slievanlagh  in  the  county  of  Tij)perarv,  and 
iMBmttm  m  tii^  county  of  Cork ;  and  the  sections  of  the  !^>am  now  worked  at  Cast!ei*onu*r,  in  the  Kilkenny 
pvt  otthtf  Leinster  coal-field,  contributed  by  the  lion.  V.  Wandesforde.  No  examph^  of  tlie  coal  of  the 
tevtbem  rt«l-field#  were  exhibited ;  indeed  L  Istcr  contribnte^l  scnrcelv  any  examples  of  her  minend  prfMJncts 
of  flBJ*  kxDfl*  There  wert^  two  exhibitors  of  coke,  one  S[jeeituen  of  which,  made  from  Marley  Hill  coal,  New- 
iMtii^  ii|><iiii*Tjt'ne,  shown  by  J.  Shield,  Scm,  and  Co,  of  King&cnd,  was  a  good  example  of  the  ijeculiar  stnic* 
tmm  Oi^m  oake  prDduoed  ^m  that  class  of  coal. 


SALT. 

W#  ©aw«*oroc  to  the  examination  of  a  mineral  product  which  is  amongst  the  most  widely  diffused  in  Na- 
,  asd  wliich  i§  of  immimsi-  importance  in  the  animal  and  vegetable  economy.  Everv'  one  is  acciuaintcd 
t  tbst  st^istttiice  which,  as  it  were  to  mark  its  universal  oeeurrcnce  and  ui^agi^  we  call  common  mlt.  But 
'  ^inr  pentms  iirp  full}  awan*  of  the  sources  from  which  it  is  obtained,  or  the  manifold  us«'S  to  which  it  is 
ipl^Errf  *  — *  **-*  "*n  lin  employment  was  confined  t^a  the  preservation  of  animal  ami  vrgitable  suhstanoeSi 
nd  m»  At  the  pn^^?nt  day  it  assists,  as  the  source  of  nea^rly  .all  our  sihJu  and  chlorine,  to  bleach 

Mr  tnk^.-^ -"1  our  jmjKT ;  to  niaice  our  *»oap  ;  and  even  one  of  the  principal  elements  of  oui'  gla«Bliai 

f^ilod  a5  ^It-     This  compounrl  ent^^ra  verj'  largely  into  the  com^Ktsition  of  many  rocks,  siiob  M  oertaiQ  va- 
Mis  of  gfmiutc,  and  traces  of  it  occur  eveQ^where  in  the  soil,  and  La  the  water  of  rivers* 
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When  rocks  are  exposed  to  the  action  of  water,  they  become  in  time  altered.  Certain  substances  capable 
of  dissolving  in  it  are  washed  out,  and  ^aduallv  carried  b^  the  streams  and  rivers  to  the  ocean.  Sometimes 
the  rock  undergoes  complete  decay,  and  crumbles  away,  giving  rise  to  masses  of  clay,  sand,  and  gravel,  con- 
stituting soils ;  the  two  f(»iner,  when  sufficiently  pure,  forming  materials  for  the  manufacture  of  glass  and 
poroelam.  One  of  the  principal  of  these  dissolved  substances  is  soda,  which,  as  before  remarked,  is  found 
m  exceedingly  minute  quantities  in  all  river  waters  ;  for  it  is  unnecessary  to  remark  that  the  decay  of  rocks 
is  a  slow  process,  requiring  periods  of  time  of  which  our  historic  epochs  would  be  merely  years.  The  ocean 
would  thus  appear  to  be  a  great  reservoir  of  the  soluble  elements  of  rocks,  and  accordingly  we  find  conside- 
rable quantities  of  soda  dissolved  in  sea-water.  This  soda,  although  not  all  existing  in  the  form  of  salt  in 
rocks,  finds  itself,  in  great  part,  transformed  into  that  substance  during  its  passage  from  the  hills  to  the 
ocean. 

The  quantity  of  these  soluble  substances  which  exist  in  sea- water  may  be  estimated  to  form  about  3^ 
per  cent,  of  its  weight,  the  salt  alone  forming  a  little  more  than  two-thirds  of  that  quantity,  or  about  2  J  p» 
cent.  Owing,  however,  to  the  unequal  evaporation  from  the  surface  of  the  sea  in  different  regions  of  the 
globe,  these  proportions  are  subject  to  considerable  variation.  In  some  of  the  inland  lakes  of  Asia  the  quan- 
tity oif  salt  is  enormous.  Thus,  in  the  water  of  the  Dead  Sea,  salt  forms  one-fourth  of  its  weight ;  and  whoLe 
regions  of  the  fiat  steppes  of  the  Kirghis,  lying  between  the  Aral  and  Caspian  Seas,  consist  of  a  barren  wil- 
derness covered  with  an  efflorescence  of  salt. 

Salt  is  also  found  in  masses  interstratified  with  other  rocks ;  and  hence  the  name  of  rock-salt  when  de- 
rived from  this  source.  It  is  principally  found  in  a  group  of  rocks  which  Ue  above  those  in  which  coal  is 
usually  found,  and  hence  the  group  is  sometimes  called  the  saliferous  formation.  The  most  characteristic 
rocks  usually  associated  with  the  salt  consist  of  red  and  variegated  sandstones,  called  by  geologists  the  new 
red  sandstone,  gypsum,  and  marls.  The  former  are  admirably  adapted  for  building  purposes.  Some  of  the 
finest  old  Gothic  churches  on  the  Continent,  as  those  of  Strasburg,  Spires,  Munster,  are  built  of  this  stone ; 
and  in  England  it  has  been  also  employed,  as,  for  instance,  in  Chester  CathedraL  This  rock  occurs  near 
Belfast,  and  many  of  the  new  buildings  erected  in  that  town  arc  constructed  of  it.  Deposits  of  salt  of  this 
kind  are  found  in  almost  every  country-  in  the  world ;  and  many  of  them  are  remarkable  tor  their  extent,  such 
as  the  mountain  of  salt,  600  feet  high,  and  1 200  feet  wide  at  its  base,  which  occurs  at  Cordona,  in  CaUdonia ; 
and  at  Wieliczka,  in  Grallicia,  the  deposit  is  500  miles  long,  20  miles  wide,  and  1200  feet  deep,  and  the 
extent  of  the  operations,  and  the  size  of  the  galleries  cut  in  the  salt,  have  given  rise  to  the  most  extravagant 
tales  of  whole  villages  of  miners  who  never  come  above  ground.  Although  such  stories  are  fabulous,  still 
the  appearance  of  these  enormous  crystal  galleries,  when  ut  vrith  torches,  presents  one  of  the  most  singular 
subterraneous  spectacles  in  the  world. 

Rock-salt  scarcely,  if  ever,  exists  of  sufficient  purity  to  be  used  directly ;  although  near  Liverpool  it  is 
found  colourless,  and  as  clear  as  glass.  In  general  it  is  of  a  reddish  colour,  from  the  presence  of  ferruginous 
clay  intermixed  with  it,  from  which  it  can  be  readily  purified  by  mere  solution  in  water,  when  the  eartiiy 
matter  will  subside  to  the  bottom  of  the  vessel. 

The  preparation  of  salt  presents  us  with  one  of  the  most  beautiful  adaptations  of  the  laws  of  Nature  to  a 
certain  end,  which  we  know  of  Salt  and  many  similar  substances  are  capable  of  dissolving  in  water,  and 
when  this  water  is  removed  by  evaporation  they  separate  again  in  certain  regular  geometrical  sha[)es — ^that 
is,  they  are  said  to  crystallize.  In  this  way  salt  always  assumes  the  sliape  of  a  cube.  As  a  general  rule,  most 
of  these  bodies  are  more  soluble  in  hot  water  than  in  cold ;  and  w(3  also  find  that  many  of  them  do  not  im- 
mediately cr}'stallize  in  hot  solutions  after  a  certain  portion  of  the  water  in  which  they  were  dissolved  is 
evaporated,  but  remain  dissolved  until  aft^r  the  liauiu  has  somewhat  cooled  down.  Common  salt  offers  a 
singular  exception  to  this  law ;  fi^r  it  is  nearly  equally  soluble  in  cold  as  in  boiling  water,  and  separates  readily 
in  small  cr^'stals  from  its  boiling  solution.  Were  it  not  for  this  ahnost  exceptional  property  the  purification 
of  salt  from  the  substances  which  are  usually  found  in  Nature  vnih  it,  would  be  at  once  dilHcult,  tedious,  and 
expensive. 

Nearly  all  the  salt  consumed  in  Ireland  is  obtained  by  evaporation  ;  and  in  many  places,  especially  in 
Cork,  the  process  is  effected  by  the  waste  heat  from  the  operation  of  lime-burning,  the  evaporating  pans  b^ng 
placed  over  kilns  which  are  in  continuous  action.  In  England  a  large  part,  and  in  Germany  and  other  parts 
of  Europe  the  greater  part,  of  the  salt  is  obtained  from  springs  of  water  which  in  passing  over  beds  oSf  salt 
dissolve  large  quantities  of  it.  Many  of  those  springs  contain  but  very  little  salt ;  sometimes  not  much  more 
than  exists  in  sea  water,  but  sometimes  by  boring  to  great  depths,  as  is  done  for  Artesian  wells,  these  springs 
are  brought  directly  from  the  salt  beds  ;  and  thus  in  many  cases  saturated  solutions  are  at  once  obtained,  as 
at  Droitwitch  in  Worcestershire,  where  an  iron  pipe  is  sunk  directly  into  the  salt  to  the  depth  of  173  feet, 
allowing  a  saturated  brine  containing  42  parts  in  100  of  salt  to  come  to  the  surface.  At  \Vimpfen,  near 
Heilbronn,  on  the  Neckar,  a  boring  has  been  effected  to  the  depth  of  about  370  feet,  and  extenuiug  about 
23  feet  into  the  salt.  An  iron  pipe  is  let  down  this  bore  into  the  salt,  and  through  this  pijx*  the  brine  is 
pumped  up,  whilst  fresh  water  flows  down  the  sides  of  the  bore  and  thus  noplaces  the  brine.  In  this  way 
great  caverns  are  gradually  dissolved  out  of  the  salt ;  these  caverns  act  as  natural  tanks  for  dissolving  the 
salt  and  allowing  the  sediment  to  deposit,  and  thus  save  all  the  ex[)cnses  of  mining.  At  Prussian  Minden 
the  deepest  boring  of  this  kind  yet  effected  is  carried  on,  but  has  not  as  yet  reached  the  salt.  In  1843  it  had 
reacheu  the  enormous  depth  of  2516  feet  under  the  surface,  and  2105  feet  under  the  sea-level.  This  process 
of  boring  appears  to  have  been  practised  from  the  most  ancient  times  in  China,  for  at  Kia-ting-fu,  in  a  dis- 
trict 50  miles  long,  and  from  20  to  25  miles  broad,  there  are  at  least  20,000  such  borings,  averaging  from  5 
to  6  inches  in  diameter,  and  from  1500  to  1800  feet  deep.  It  sometunes  happens  that  coal  Ues  under  the 
salt,  and  that  the  inflanunable  fire-damp  given  off  by  the  former  escapes  through  the  borings,  as  is  the  esse 
in  Cheshire,  but  it  does  not  appear  that  it  has  ever  been  put  to  any  use  there  ;  in  China  it  appears  to  have 
Ix'cn  used  as  a  fuel  for  the  evaporation  of  the  brine  in  the  district  just  alluded  to. 
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Wlii're  fu«_'I  U  fihuiidnnt  mn\  the  briue  stronj;^  it  ificvuijoroted  fHrfn'tly:  hut  thi^  bnrif*  nf  tin/  g^at  majority 
nfthf}  fpringH  upon  tha  <'ontine«t  »s  Um  wi*Jik  tfj  \my  for  tlif  i|UiUitity  of  tik4  which  woiikl  \w  nwvs^an^  and 
Ikmst  othcT  mciin;^  nn-  '        1  to  vflWi  this  object.     Frfvicius  to  the  sixtei^nth  ctntiiry  the  evapomtion  of 

brine  maB  d!»?tn«**l  hy  ji  j  II  oti  a  <niantity  of  rope  ofonortmHis  l^utrth,  stretchtHl  huckwanl  and  forwar*!, 

t  of  whirh  wi«>.  io  ii.xnH-  it  into  spray,  ami  tlius  t'xritKH'  a  hirjE2;t'  purfutt*  to  iht^  hdlueiu'i*  t>f  tht'  titnios- 
Ai  AIouti»Tt  in  Fraiitv,  this  pitjcuss  m  eviti  still  tijl]nw<*d,  and  so  pfTffctly  is  it  mrulncti'd,  that  by 
_  the  hut  hfmv  ten  or  twi4vc  ttmcn  over  thfi»e  ro[ieti  ^dl  h  obtained  without  any  evaporation  by  arti- 
W»t«  TowunU  th<'  niiddW  of  the  sixteenth  ecntury  a  rontnvanee  known  a.s  tlic  thoni-wall  wm  iutn** 
IBUI  GerniMiy  and  parts  of  France  from  Lombnnly,  where  it  apwan*  to  have  U'en  for  .some  time  in  use 
tibe  A4natte  eoa^iit.  Ihi*  pre»«"e^  is  vi\\\vA  i^raduaiitni  ;  a  nanus  liowevt'r,  which  apphew  etjiudly  to  the 
rocet^  and  iiiUMrts  in  pumiun^  up  tJie  Itrine  into  a  larp^  whalhuv  t  iHtem  supported  ou  a  fniniework  of 
ivvQa,  mXkd  of  ei:>n?^itJerable  height,  t  inler  thiH  eisteni,  and  >^ithiii  the  framework^  i«  built  up  a  st»rt  of  wall 
CaaBKMB-d  of  l»ru5hvvnnd.  ^»ut  chiefly  of  fagrrott.  of  blaek-thorn — ^lu'uce  the  name  of  thon»-wall*  The  brine  is 
kt  all  tlinjugrb  t!  -  by  mean.^  of  a  M'rie^  of  j_»ertbrated  tubes,  by  which  an  immcnisesurfiice  is  exposed  ; 

andilM?  lln.rni-w{i  i  I  u.ied  in  au  ex|M)«ed  jihuxs  u  curreul  of  air  pas^.s  through  the  brushwood  wliih"  the 

WiMl  IB  tri<Jding  dij'rtij,  and  thus  effects  an  exeeedint^ly  rapid  evaporation*  AtWr  pa><i^iu^  two  or  three  titues 
llvmigb  tlie  ihom-wall  so  muc  h  water  is  evajiorateti  that  it  wdl  jiay  to  have  the  bnne  botJed  flown  with  fueL 
Ihm  britie  in  most  of  thii^e  springs  is  much  mort*  iuijjure  than  when  nuitk-  rUrectiy  by  the  dii*.H»»lutiou  of  rock- 
ail.  Al^tJ  the  K'paraticm  of  tiie  salt,  the  ifsidual  btpior,  or,  a^  it  is  called,  the  mother  lujuor^  contaiiiii  a 
msmher  of  other  sjuine  itubstances,  such  as«  Hulj>hate  of  [wtash,  salts  of  majLrne.sia,  &e.  Sometimes  these  are 
Mplogneil  in  the  manufacture  of  8al-aumiouia(.\  or  they  might  \w  <.*m\A(y\i*i\  with  givat  aihantaf^.*  in  the  pre- 
fritkm  tif  artificial  nutrtun's.  Occasionally  such  bnne  sprin<js  contain  icMline  ajid  bromine,  which  give  to 
ibi  Diolllflr  U«iuor*«  mcdii-iiml  prtjpertii.*?!,  an  those  of  Salzhausen  and  Krenzoack 

Some  nofjon  may  Xtt-  formed  of  tlu*  <piantity  tff  water  e\a|:Hjrateil  by  means  of  thes^»  thom-walla  when  if 
iiiteini  tliat,  at  the  salt  works  of  Sehonebeck,  near  Magdeburg,  which  produce  about  :^(>,OUi}  tons  of  salt 
wtanwHr  from  a  brine  which  contains  only  12  \wt  cent,  of  sidt^  or  nearly  five  times  as  much  as  a<?u-water, 
lliB  i|iauitit>  of*  water  evaporatwl  froui  the  whok^  thorn  surface  on  n  waitn  suinmer*8  day  amounts  to  8om*j- 
iOM  1,4^W,(XM)  cubic  feet,  or  .S,9Hy,K<Jj)  eridlons  \ 

WWci  th^  »alt  is  extrj»eted  dirt«ctly  in  the  soUd  fiirm,  the  mode  of  niiuing  does  not  djJler  much  frtjm  that 
■i|ifcf>[?d  ill  working  coal  mines.     The  salt  U  bla^ted^  and  large  pillars  are  lell  staudiug^  so  that  a  ground- 

efifslio  whole  would  I'epresent  in  some  degree  the  appearance  of  &  chess-board.     Subsec^uently  thc^ie  pil- 
■»  ID  coal  inines«  are  also  n?mo\ed. 
Am  we  kave  before  remarked^  the  sea  is  a  source  of  salt.  Tliis  is  especially  the  case  on  the  coafrts  of  warm 
^oiitntrii'S,  but  it  is  by  no  means  confined  to  them ;  for  even  in  SilxMia  the  inliabitants  are  enabled 
SUlfirient  mU  for  their  use  by  taking  advantage  of  the  drcumstJWU'e  that  when  salt  water  friM-Jies, 
I  MK  eotitaiiw  no  9alt,  and  so  by  repeatedly  freezing  a  quantity  of  sea- water  an  exceeilingly  strong  brine  is 
"ii  ■         '       tied. 

i»^,  Spain,  and  the  south  of  France,  great  qnantities  of  excellent  salt  are  pniducedby  the  eva- 

iuiycted  by  the  sun  in  large  pontls  called  saU-gurdens^  which  are  cultivated  from  March  to  the  end 

ibcr.   Thc*»e  gartleus  are  sim])ly  a  number  of  shallow  ponds,  laid  out  on  a  !»tiff  cla}'  soil^  on  the  coast » 

Bliwl  from  the  action  of  the  tides.     The  principle  uj>on  which  they  are  constnicted  is^  to  expose  the 

MMible  surface  to  the  action  of  the  sim.     The  first  pond,  which  is  usually  about  five  fwt  deep,  has  a 

PJT  BMpans  of  which  it  run  l^e  tilleil  frftm  the  sea.     llfTe  the  water  is  allowed  to  deptisit  its  mud  and 

I  cImt.     From  thi*  fKjnd  it  pa^s^s  by  means  of  a  pijw.'  into  a  second  pool,  much  smaller  and  shallower, 

dMded  into  eompartments  by  narrow  dykes,  so  arriuifrecl  as  to  cause  the  brine  Irom  the  st»ttling  pond, 

At  one  aiiglcH,  to  describe  a  cinruitous  courst^  through  evt*ry  part  of  the  pond  before  it  cseapes  at  the 

atig&e  into  I  he  third  iiond,  wliich  is  stdl  shallower  than  the  seconrl,  but  is  subdivided  like  it     From 

tiunl  pool  it  pa.sse»  into  toe  fourth,  where  it  bcmns  to  iTystallize.     The  salt,  as  fast  as  it  forms,  is  eol* 
Dd  wttii  ralce«  into  fimall  heaps  on  the  narrow  dykes  whi<'h  separate  the  pcmila.     The  mother  lii[Uor,  afler 
^nl.cro|>  of  alt,  16  run  into  another  series  of  sTuallcr  and  shallower  ponds,  where  a  second  and  thirl  erya- 
*  MHioa  of  isilt  takes  place,  but  of  an  infei'ior  quidity  to  the  fii-st.     W  hen  no  more  salt  separates,  the  red- 
Im^aar  it  run  into  tiie  sea,     Tlie  salt  as  it  h  first  raked  out  of  the  f>onds  and  made  iMtr>  heaps  is  very 
m,  Hm  prioeijjial  fnnqgn  substances  being  chloride  of  magnesium,  a  conipound  analogous  to  saJt^  tU© 
dtihm  Utter  ;  faced  hy  magnesia,     ^iliis  substance  is  ver\-  dclitpicscent,  that  is,  It  imbiVie^  wati^r 

%um  tW  stiDO0|^^i  M  conies  Ucjuid.     It  Ls  this  impurity  which  causes  salt  to  become  damp  in  winter, 

Tb  mA  rid  of  thif<  umi  unni  r  foreign  matters,  the  sidt,  after  it  has  auflicicntly  ♦Irained  from  tlie  mother  litjuors 
OB  |l»  ^jlivi*!  **  piled  into  great  heaps,  and  thatched  with  ilried  gi'ass,  ami  is  thus  protecti'cl  from  the  rain  ; 
%■!  tlMt  miiittifv  of  the  atmosphc;re  graduidly  liquefies  the  chloride  of  magnesia^  which,  in  dnuning  away, 
WtAgm  lb«  ^uster  part  of  the  other  impurities  with  it. 

It  kaibrai  (bund  that  if  we  mix  solutions  (»f  Epsom  salt  and  common  salt  together,  and  ejtpose  the  mix* 
to  •  lew  iemjierAtTm^  about  that  of  the  freezing  point,  they  will  decomjiosc  one  another,  and  we  will 
^lAoibfr  mlti.     Uj>on  this  fact,^ — and  upon  tfic  curious  law  that  a  mixture  of  two  salt*  differing  in  the 
of  tlwir  adds  and  btt«e,  augment  each  other's  solubility  in  water,  but  that,  on  the  other  hand,  a  mix- 
of  two  vXu  n*5**mbling  each  other  liy  their  base  or  acid  diminish  each  other's  solubility  ;  thus,  chloride 
Wiodiiinia^'  -  of  magnesia,  which  are  dlflerent  in  acid  and  base^  augment  each  other*s  .solubility 

wiaa  pwjgJi!  u<l ;  wliile  chloride  of  smlium  and  sulphate  of  soda,  having  the  same  bas4?,  diminish  each 

•tlMr't  rafaiiiUty, — u^yiyti  the#e  lact>*  is  founded  the  improve^l  rao<lc  of  cultivating  salt  gardens,  by  which  the 
Ttril'i'*  lk|ii«3V9  remaining  arter  the  salt  are  economized.  This  process,  which  promises  to  found  a  gn?at  branch 
^iadoBCiy,  we  owe  to  the  laVicjrious  and  beautiful  res<'arehes  of  il.  Balani  To  umierstand  the  procea&,  iti* 
wmmamrf  to  eive  the  composition  of  eea- water  in  detad^  such  as  it  i&  found  at  Cutte,  in  the  Mediterruieazi^ 
«^««  y&i  iBJumtij  it  oow  carried  on : — 
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Composition  of  Ska  Water  m  10,000  Pabtb  : 

Chloride  of  Sodium 29424 

Chloride  of  Magnesium, 82*19 

Chloride  of  Potassium,       5*05 

Sulphate  of  Lime 18*57 

Sulphate  of  Magnesia, 24*77 

Carbonate  of  Lime, 1*14 

Oxide  of  Iron, 0*03 

Bromide  and  Iodide  of  Sodium, 5*56 


Total, 876*55  or  3*765  per  cent 

The  great  mass  of  the  salt  (chloride  of  sodium)  is  first  removed  in  the  way  just  described,  and  the  mother 
liquors,  still  containing  a  good  deal  of  salt,  and  all  the  other  substances  enumerated,  are  set  aside  in  special 
ponds,  where,  after  some  time,  they  furnish  one  or  two  crystallizations  of  Epsom  salt  (sulphate  of  magnesia). 
The  liquid  is  then  passed  into  another  pond,  where  it  yields  a  crystallization  of  sulphate  of  potash,  or  of  the 
double  sulphate  of  potash  and  magnesia — a  portion  of  the  Epsom  salt  and  a  part  of  the  chloride  of  potassium 
decomposing  one  another  as  the  hquid  becomes  concentrated,  forming  chloride  of  magnesium  and  sulphate 
of  potash.  The  mother  liquor  resting  on  these  crystals  is  again  run  into  another  pond,  where  it  yields  a  crys- 
tallization of  double  chlonde  of  potassium  and  magnesium.  Finally,  the  mother  li(|uor  resting  on  these  salts 
may  be  applied  as  manure,  or  emploj^ed  for  the  manufacture  of  bromine  or  iodine,  in  the  former  of  which  it 
is  Tery  rich.  These  operations  constitute  the  summer  work.  For  the  winter  work  three  ponds  are  set  aside. 
Into  the  first  the  whole  of  the  impure  sulphate  of  magnesia,  dissolved  in  fresh  water,  is  put,  unless  it  be  more 
profitable  to  sell  part  of  it  purified  as  crystallized  Epsom  salt ;  into  the  second  is  run  a  quantity  of  concen- 
trated brine,  set  apart  for  this  purpose  before  any  salt  had  crystallized  out ;  and  into  the  third  is  put  the 
heaps  of  impure  salt  obtained  from  the  last  crystallizations  of  the  brine,  and  which  still  contains  sufficient 
impurities  to  render  it  unfit  for  domestic  purposes.  As  soon  as  the  season  appears  propitious — ^that  is,  as 
soon  as  it  b  cool  enough — these  three  liquids  are  mixed  together  in  certain  proportions,  the  salt  being 
in  excess.  In  one  or  two  cold  nights  the  whole  of  the  Epsom  salt  will  be  decompcMsed  by  the  common  salt, 
glauber  salt  or  sulphate  of  soda  crystallizing  out,  owing  to  the  low  temperature  and  the  presence  of  excess  of 
salt,  which,  having  the  same  base  (soda)  as  the  glauber  salt,  will,  as  before  remarked,  render  it  more  insoluble. 
The  mother  liquor  is  run  off  the  crystals  before  the  warm  part  of  the  day  commences,  and  they  are  removed 
and  dried. 

The  sulphate  of  soda  serves  for  the  manufacture  of  soda  ash ;  and  thus  does  away  with  the  necessity  of 
employing  the  large  quantity  of  oil  of  vitriol  usually  employed  to  convert  common  salt  into  sulphate  of  soda. 
The  salts  of  potash  find  ready  employment  in  the  manutacture  of  alum,  and  the  chloride  of  potassium  may 
be  employed  in  the  manufacture  of  nitrate  of  potash  or  saltpetre.  The  bromine  and  iodine  are  employed  in 
medicme  and  photography,  and  the  latter  also  in  the  dyeing  of  silk. 

The  followmg  are  the  results  of  the  annual  working  of  a  salt  garden  at  Baynas,  which  covers  370  acres: — 

10,000  tons  of  Common  Salt 

550     „    of  Cr}'8tallized  Epsom  Salt 
450     „    of  Double  Salts  of  Potash,  Soda,  and  Magnesia. 
1,000     „    of  Sulphate  of  Soda,  or  Glauber  Salt 

If  the  whole  of  the  Epsom  salt  were  employed  for  the  preparation  of  sulphate  of  soda,  the  total  product 
of  the  latter  would,  in  this  case,  be  1325  tons. 

It  is  very  difficult  to  estimate  the  quantity  of  salt  consumed  for  domestic  purposes  in  Europe ;  for  that 
produced  affords  no  indication  of  it,  in  consequence  of  large  quantities  being  employed  in  the  salting  of 
hides,  the  glazing  of  stone-ware,  the  manufacture  of  hard  soaps,  soda,  and  many  other  chemical  manufac- 
tures. Towards  the  end  of  the  last  century,  Necker  calculated  that  in  those  parts  of  France  where  the 
population  had  purchased  exemption  from  the  gahelle  or  salt  tax,  the  annual  consumption  was  about  19 J  lbs. 
per  head ;  and  M^Culloch  estimates  it  for  Great  Britain  at  22  lbs.  per  head.  These  numbers  do  not  evi- 
dently represent  the  qiiantity  directly  and  indirectly  consumed  as  food,  as  they  include  the  salt  employed 
for  other  purposes.  Including  these,  however,  ArCulloch's  estimate  would  be  pretty  nearly  correct  if 
applied  to  the  whole  of  Europe ;  as  the  following  statement  of  the  present  statistics  of  salt,  perhaps  the  most 
complete  ever  published,  will  show : — 

Tons.  Sources  whence  obtained. 

Great  Britain,    .  .   .     726,000     .  .  .       Brine  springs  and  rock-salt 

Fran  860  000  5  ^^^'^^^  ^'^  ^™  ^®  *®*»  *^®  remainder  from  brine 

rrance, <Jt>u,uuu     •  •  •    J     springs  and  rock-salt 

Spain, 800,000  .  .  .  Principally  from  the  sea. 

Portugal, 250,000  .  .  .  Sea- water. 

Norway, 8,000  .  .  .  Sea-water. 

Germany,    ....  850,000  .  .  .  Brine  springs. 

Switzerland,  ....  11,500  .  .  .  Brine  springs. 

Italy, 234,000  .  .  .  Springs,  12,000;  rock-salt,  2000;  sea  water,  220,000. 

Hungary, 

Transylvania,    ...  V  272,000  .  .  .  Two-thirds  from  rock-salt 


!  *.  '.  1272,0 


GaUicia, 

Wallachia,     .  .  .  .  "    20,000  .  .  .  Kock-salt 

Greece, 20,000  .  .  .  Sea-water. 

Rnasia, 850,000  .  .  .  More  than  half  from  the  sea,  and  one-third  from  spring!. 
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These  qunntities  make  a  total  of  2,896,000  tons,  wlii<."h,  at  an  average  cost  of  15^,  per  ton^  repreaent  a 
n  of  £2,172,000.     Of  this  about 

1,277*000  tons  were  obtiLmc^l  Ihntn  flea*w»ti?r. 
1,223,000         ti  n  {nmi  hrino  springi, 

39G,000         „  „  afiTOck'Salt. 

nevft  ««  ieveral  cotantries  in  Europe  which  contain  no  salt,  such  as  HoUand  and  B^jrlgiam ;  but  the/ 
htewe  m  oonndernbb  tnidt*  in  rcfinin<r  English  roi^k-sult. 

Enontioiift  tjDuTi titles  of  salt  arc  exported  Iroui  England ;  thus  the  *iuantity  of  salt  exporttHl  in  the  year 
1851  waa  4fif»,B42  t*m?i.  Nearly  the  whole  of  the  rork-sailt  ridi^ed  is  ex^wrted,  vrii.h  the  exception  of  small 
dtitjcs  used  to  strc^nj^hen  the  brine  of  aome  springs  ;  ao  that  out  of"  the  larger  •nu^mtity  of  salt  pro- 
*d  in  En g bind,  not  uiore  than  from  loM  to  ITl^OlX)  tonj*  is  obtained  as  rock-Bait.  The  roik-salt  i^  prin- 
Ur  found  at  Norwich,  in  Che,sbire,  the  numlx^r  of  salt  beds  in  the  district  being  five,  var)'ing  trom  B 
(  t43  40  feet  in  tltickness^  the  depth  at  which  they  are  worked  lieing  from  IM)  to  150  yanls  beJow  the 
e.  The  pro*luction  of  salt  in  the  district  is  xjot  contiiietl  to  rock-salt.  Imniense  quantities  of  wliite 
■alt  an?  abo  made  from  spring* ;  indited  mon^  than  two-thirds  of  all  the  salt  produced  in  Great  Britain  is 
made  there,  the  whale  of  which  is  sent  down  the  river  Weiiver  to  LiveqiooL  The  quantity  thus  stint  down 
in  ISUwas 

White  salt, 461.419)™,,,    =r<h  ,o  .  „ 

Rotk-s^it; 91,693 r^*^'  ^^^»i^-  ^^°^ 

I  Hie  brtne  springs  of  Droitwieh,  in  Worcestcrsliire,  j-ield  about  70,000  tons  annually^  of  which  about  30,0(X) 
I  «re  ^Jtported  from  London,  Gloucester,  and  Bristol  The  salt  obtained  from  the  Sttiihjrdsliire  springs 
i^dbieHy  to  Hull 

s  imcirmous  increase  which  lias  taki*n  ptac^»  in  the  consumption  of  salt  as  a  condiment  and  for  the  pre- 
m  of  articles  of  footb  since  the  sixteenth  century,  bears  no  pro|Mirtion  to  the  increase  of  population. 
t  when  we  consider  how  indispensable  the  nm  of  nalt  is  to  the  aniuial  economy,  we  cannot  help  thinking 
,  m  ancient  times,  and  during  the  middle  ages,  the  scarcity  of  salt,  esj>eciall}'  in  inland  e*>uiitries,  must 
Bbofti  injurious  to  the  health  of  the  pc»opk\  and  pnjdnctive  of  miiny  diseases;  more  ePfieciatly  as  the  use 
r  enfinarjr  vegetablcis  contjiining  smlt  was  but  little  |mictised.  If  our  space  peniiitti'd,  we  could  bring 
iier  A  leries  of  curious  facts  connected  with  the  manufacture  and  commerce  of  salt  wdiich  would  illus- 
tlie  foregoing  sup^Kisition.  It  is  curious,  too,  that  salt  should  at  all  times  have  been  iin  object  of 
'mauofpoly.  and  sid»iect  to  the  most  prepost-erous  taxes  ;  and  is  even  ho  still  in  some  countrie«.  As  an  instance 
«^tlie  extent  to  which  this  was  carriiHl  pn?vious  to  the  fifU-enth  century,  we  may  rcthr  to  the  trade  which 
tfat  Venetians  carried  on  in  this  article,  the  manufaetuiM?  of  which  they  broiigiit  to  a  high  degree  of  perfection  ; 
UmiI  ifcfi  lAorn-iPflf/i,  already  alluded  to,  appears  to  have  been  fir^t  invented  by  ihem.  Venice  owed  the  com- 
~ilki  of  her  prosperity,  it  may  be  saiu  her  very  existence,  to  the  prepjiration  ofs^'dt  in  the  surrounding 
,  and  which  her  situation  at  the  months  of  the  To,  the  Brenta,  and  the  Adige,  enabh^d  her  to  sujtply 
,  Ferrara,  and  the  whole  of  North  Italy^  In  process  of  time  the  Venetians  seized  upon  the  salt- 
of  their  neighbours.  Thus  the  works  of  Cervia  beJonged  to  the  city  of  Bolugiia  ;  but  by  a  treaty 
bole  of  the  s?dt  made  therG  was  monopohzed  by  the  Venetians,  who  regulated  the  quantity  to  be  pro- 
,  and  even  had  officers  for  that  puijiose  upon  the  sjifot*  In  the  thirteenth  and  fcnirt4^nth  centuries  they 
TO— MBcd  or  fjirmed  all  the  salt-works  on  both  sides  of  the  Adriatic,  at  Tra|>ana  in  Sicily,  in  the 
Ignisn  l&UndJs  Greece,  the  Levant,  and  the  coasts  of  Africa,  and  were  the  soh^  im|xjrters  of  the  salt  of  the 
~'  '  Si«.  and  of  the  Caspian^  and  even  of  that  coUeetod  in  the  Asiatic  steppes.  They  also  succeeded  in 
"  ^  the  privilege  of  canying  all  the  roc*k-salt  niis«,Hl  in  South  (ierniflny,  Croatia,  Styria,  &c, ;  and  omx* 
king  of  Hungar\^  to  shut  up  his  sjdt  mines.  The  maritime  and  iluviatile  populations  of  the  Aiiriatic 
were  deprived  of  tlie  right  to  export  their  salt,  and  those  of  the  north  of  Italy  t^  use  any  other ;  in  a  word, 
ive-«Xinf  of  all  the  trade  in  salt  of  the  southern  half  c»f  I^utojk!  was  in  the  hands  of  the  \'euetiana,  whilst 
yiM  of  Northero  Europe  w^?^  monopolized  by  printM^s  and  feudal  barons,  who  charged  the  most  exorbitant 
nnop  fi:*r  it — an  objection  whith  did  not  certainly  aofdy  ijo  the  Venetians,  who  sold  excellent  salt  at  a  very 
■Midr^  ilie  sale  of  foreign  salt  by  any  subject  of  the  Kepubhc  was  punished  as  a  crime  against  the 

Slaiti^  '  was  razed,  and  himself  condemned  to  perpetual  banishment,    liut  the  Voncti:Ln  salt  mono- 

Bolj'  <ti*i  n*n  i-nd  there,  for  the  commerce  was  carried  on  by  companies,  each  of  which  had  the  privilege  of 
Hpnliiiiig  a  particular  country  or  district,  and  none  other.  We  bebeve  it  may  be  asserted  with  truth,  that, 
iprworti^eii  centurie4»,  one  half  of  the  we^dth  which  flowwl  into  that  remarkable  city  was  derived  from  salt. 
Plrte^Toufi  to  theyeJir  18o2  no  salthad^been  found  in  Ireland ;  our  consumption  being  supplied  byrt>fiiiing 
"ih  rock-salt,  and  partially  by  the  importation  of  sea-salt  from  Portugid,  called  in  commerce  bau- 
In  ibul  year,  however,  abundance  of  nxk-salt  was  iliscovered  near  llelfaitt.  As  we  have  alreaaj 
lee^t  the  rocks  with  which  salt  is  associated  lie  above  the  coal  formation^  and  hence  in  Englantl  coal  ts 
\hk  tonie  districts  beneath  the  new  red  sandstone.  This  i-ot^k  being  considerably deveioj>ed  in  the  neigh- 
kkmI  of  Belfast,  the  Marquess  of  Downshire  commenced  a  series  of  borings  tlirough  it,  for  the  purpose 
fiMCrtainiug  if  cctal  occurretl  there.  These  operations  w<rt^  carried  on  at  Dunerue^  about  eight  miles  trom 
Aiiler  boring  a  depth  of  21^0  yartls,  a  dark-coloured  l>ed  of  rock-salt,  4»3  feet  in  thickness,  wa«  dis- 
The  boring  was  carried  through  tiiat  bed,  and,  at  some  distance  below^  another  lx*d,  scarcely  infe- 
^  m  thkinew  to  the  first,  was  cut  through,  the  latter  Iwing  much  purer  tluin  the  upjier  bed»  and  would 
'f  jTckl  96  pej'  cent  of  pure  salt.  We  are  not  aware  whether  the  boring  is  utUl  continued,  or  whether 
:  iima  cider  date  than  the  coal-measures  has  yet  been  r»^ached. 

^  are  also  \mng  carried  on  at  Carrickfergus,  and  some  thin  beds  have  been  cut  through  ahready, 
I  the  two  shafts  sunk  have  as  yet  oidy  reachetl  the  respective  depths  of  1 12  and  108  fteet.  Thia  giret 
I  thick  beda^  like  those  of  Duncrue,  wiB  be  found  at  a  greater  depth.     1 1  was  also  announced,  about 
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year  ago,  timt  a  IxMlof  salt.  IG  feet  thick,  had  bwn  founcj.  70  fret  below  tho  jiuriueo,  at  Red  flail,  the  seat 
David  S.  Kf*r,  Es(j.,  M,  P.,  but  we  are  without  furtht^r  rwinjculm*a  rc^'aprling  it. 

A  fine  bk>ck  of  the  Duncnie  upf)er  bed,  weighing  ar>out  :^0  cwt^,  was  exhibited  by  the  ilarques«  of 
Down >»hiro^  and  certainly  formed  one  of  the  most  iiitr-ivslin^  ?»pecimens  in  the  Exhibition*  J.  Hill,  of  Great 
Bruiis^^nek-street,  in  thi^  city,  cxJiibiti^l  jtpeeimens  of  both  beds,  and  a  series  of  JpHnmens  of  ejtcellent  aall 
prepared  from  them*     These  samples  were  remarkable  for  their  quality,  and  wcrtis  well  got  up. 


gtJBSTANCES  USED  FOB  BtriLDmG  AND  ARCHITECTURAL  ORKAMENTATION. 

MAKBL^. 

Lime,  which  is  a  compound  of  a  metal  called  calcium  with  oxyg<?n,  one  of  the  eletnenta  of  tlie  air,  10  a  rery 

abundant  substance  in  Nature,  entering  more  or  less  into  the  ef>mpositiou  of  a  great  nundier  of  rocJts,  When 
combined  with  carlwiiic  acid,  the  gas  of  so<la-wat<*r,  it  tonus  carbonate  of  Ume,  which  is  the  most  abundant 
compound  of  it :  far  timler  the  nniue  of  limestone,  c!inlk,  travertino,  &c.^  it  constitutes  immenst*  depoaita  of 
rock  in  almost  every  itart  of  the  globe.  It  may  apfK*ar  stninge  to  most  jien«ons  ihiit  the  beiiutif\d  marble  of 
tumienj us  groups  and  bu5t.^  which  iidomed  the  Exhibition  is  the  same  material,  diismicaUy  speakin^^  as  ciialk. 
The  dilTrri'nfv  is  on«*  of  form  ^  and  not  <  if  nu  lure. 

If  we  examine  a  piece  of  ortlinary  chalk,  we  shall  find  that  it  is  composed  of  an  impalpable  powder,  ag- 
glutinated togetlier  into  a  mon^  or  less^  biird  nuias.     No  traces  of  gt^ometrical  form  can,  in  gi^nvrid,  be  dis- 
tingoiJ'bed  in  the  minute  partieles  of  which  it  is  eomjxised ;  it  is  amorphous^  or  without  form.  Otb^n,  indeed, 
the  microscope  shows  that  this  apparently  impalpable  powder  consis^ts  in  great  part  of  the  inorganic  rfrmalnf 
of  infu.sorial  ariirnalcnhe,  of  which  thousaiHU  of  millions  would  scarcely  form  one  culiic  inch  of  chalk.     jVn 
Ifixamination  of  a  piece  of  white  marble,  on  the  other  hand,  shows  that  it  cfjnsists  of  an  agglomeration  of 
minute  crj'stals,  like  a  piece  of  lump  sugar,  cemented  together.     Taking  white  nuirble  as  one  entl  of  a  tierieai 
and  chalk  as  the  other,  it  is  fjossible  to  find  rocks,  constituted  of  carbonate  of  lime,  to  correspond  to  all  J 
intciriuediate  degrees.     Aa  we  approach  the  marble  end  of  the  series,  the  crystiilline  grains  oredouilnaio  | 
over  the  cementing  matter,  which  is  amor[>hous ;  and  as  we  approach  the  chalk  end,  the  nmor]r»nous  element  1 
predomi Rates,  and  the  cn'stal*  finally  distipjM'ar,     When  a  roek,  conipo^nl  of  carljonatt^  of  Ume,i9  distinctly 
crystalline,  and  sufficiently  hard  to  rt^tain  a  polish,  it  \»  called  ttuirhle. 

Rocks  composed  of  carl>onate  of  lime  are  of  all  geological  jigcs  ;  but  when  found  associated  with  the  low^est 

or  oldest  of  all  the  gn>tips  of  stratifii*d  roeks,  they  are  distinguisluHl  by  the  name  of  primitipe  Imentftw.     In 

[  gcnerab  these  old  rocks  have  Ijeeii  more  or  less  altered  by  the  action  of  heat,  which  has  given  to  miinv  a  highly 

I  crystallized  chsiracter,  especially  to  the  beds  ul'iiuit*stone ;  an<i  where  the  curlMmiite  of  lime  wiui  originally 

[pure,  the  colour  of  such  bau-stones  is  white.  Soinetiiues  they  are  gray  or  dove -coloured,  as  the  much  aaminMl 

bardiglio.  or  dove-ixiloure*!  Itahan  marbles. 

Primitive  limestone  is  largt?ly  develojieil  in  sc*vcral  mountain  chains,  as  in  the  Alps  and  AppenJnes.  When 
very  hard,  imilomdy  crystalline,  and  of  a  jierfectly  pure  wliite  colour,  it  constitutes  statuary  marble.  Of  thift 
kind  are  the  t'clebrated  marble*  of  Carrara  and  of  raroj*.     It  was  tk'm  (marries  situated  in  the  latter  i»tand,  i 
which  y  one  of  that  numertius  group  of  small  pa  nidifies  dotted  over  the  ilgean  8<:*a,  that  the  marble  of  tho^i 
I  tnaster-pieces  of  (Jrecian  art — the  \  enus  de  Medici-,  the  Ajmllo  of  Helvidere,  and  the  AntiufHis,  was  obtained.  I 
►  Faros  was  not  the  only  one  of  the  Cirranan  islands  which  was  ct'lebrated  in  ancient  times  for  statmiiy  marh~ 
\  6cio,  IjcsIxjs,  and  Sjimos,  were  also  in  high  repute  for  their  marbles,  and  the  latter  still  more  so  for  a  templn] 
of  Samian  marble,  dedicate*!  to  Juno.     This  temple,  among  otiier  tn^itsure^  of  art,  cout!iirie<l  sUitues  frt-»m  ihoj 
same  marble  of  Jupiter,  Wiuer\a,  and  ^ereule^^,  by  Mynni,  one  of  the  greatest  sculptors  of  (Treec^L*.    Anothis'l 
locality  famed  for  its  marble  was  Peiitilicus,  frtan  which  the  materials  for  building  the  Parthenon,  at  Atheiiii ' 
were  obtained.     AH  these  quarries  are  no  longer  worked,  at  least  not  for  the  jnin wises  of  art,  those  of  Parma 
being  in  the  same  condition  in  which  they  were  letl  2<HH>  years  ago;  and  theyexhiLiit,  in  a  renuu-kable  man- 
Der,  the  skill  with  which  they  were  workc<l. 

The  Roman?  obtaine<l  a  good  deal  of  their  jrtutuary  marble  in  Italy,  ejrpecially  from  the  quarries  situated 
near  the  small  town  of  Carrara,  in  the  duchy  of  Massa  di  Carrarn,  which  forms'part  of  the  i  .fi" 

Duke   of  Modena.      These  quarries  are  worked  at  present  on  a  great  scale,    and  su|)pl  j:litliil 

of*  the  Btatuar>'  marble  of  the  worhi     In  all  probability  the  beautitiJ  faultless  marbles  in  mmmv  ot  jiugan%| 
works  in  the  kxhibition  were  from  this  locality.     Carrara  marVile  is  of  a  jierlectly  pure  white,  and 
a  certain  kind  of  transparency ;  while  Parian  marble,  although  equally,  Lf  not  more  tran*'  "•  *  •    ^ms  a  betta 
tiful,  delicati%  yellowisn,  tleshlike  tint.     It  is  necessary  to  remark,  tliut  the  same  quij?  •  peld  j 

first  quahty  Ciimira  marble  here  alluded  to  contain  a  far  greater  cpiantlty  of  what  is  1  <  ^'^»ir|ihkl 

and  of  the  dove -colon  rtvi  or  bardigho  marbles  above  mention(*d.  The  second  quahty  (_ 
ble  has  a  cold,  bluish  tint,  and  is  not  free  from  streaks.  The  statue  of  Davis  is  t*f  tliis  1 
Drummer  of  Darid  d* Anger,  and  the  Christ  of  Dieudonne.  For  many  subjects  it  is,  perh 
first  quality.  In  consequence  of  the  heavy  duties  levied  upon  the  exportation  of  Can 
have  oeen  opened  at  Serraveata  and  other  parts  of  Italy.  A  good  deid  of  marble  is  also  nbtairieti  froui  Jsicily, 
which,  although  inferior  to  Carrara  in  whiteness  and  tnmspareucy,  is  more  easily  worked. 

Biarble  has  been  found  in  other  countries,  such  as  Spam,  the  United  States,  ^c.     At  Sheffield,  in  Ma 
•achiMsets,  in  the  latter  country,  a  variety  of  white  marble  is  found  remarkable  fbr  the  size  of  the  hlorkf' 
which  can  be  obtaine<l,  50  feet  in  length  having  been  fmpently  extracted.     The  beautiful  colonnade  of  Co- 
rinthian columns  which  surrounds  the  Girard  University,  at  Philadelphia,  is  built  of  this  marble. 

Statuary  marble  is  also  found  in  In-land,  in  the  county  of  I>onegal,  and  in  Connemara  in  Galway.  To 
be  suited  for  statuary  purj»oses,  marble  should  be  uniform  in  tint,  and  free  from  seams  and  fiMnirea,  'Blocka 
of  ihb  kind,  free  from  cloudings,  are  rare  even  in  Carrara,  where  they  ai«  Mtiafied  if^  one  block  in  ten  b  fil 
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§at  the  dbtael  of  the  sculptor.  Goofi  sUtuary  marble  Is  also  yctj  fine-gmiiifid.   The  Donegal  raarble  possesses 

|M)P9  of  llieie  quulittt^.  All  thtit  we  have  st'cn  of  it  ai?  yet  .abounrla  more  or  le^a  in  smaU  cradm,  and  is  attuned 

f^""  *^'^  ""*'l*nitioii  of  wat<?r  from  the  surface  along  the  lines  of  thc^  cracks,  bt^sides,  the  grain  is  coar»e. 

!?i  of  the  Conpeiiiaru  whiu*  marble  luv  ver}'  pure,  but  we  have  not  tseen  any  verj'  large  blocks. 

i ..*«.  ..  ,«u  Donegal,  it  h  hIso  a  go<K]  il«'al  ci*aektHl,  and  Uyo  coiirse-grained  ior  the  finer  specimeus t>f  art ; 

but  we  have  no  douljt  that,  if  proftrrftf  worked^  j^ood  blocks  would  be  found  well  fitted  for  cbimney -pieces 

^ij  ot  Ik  r  unliiii  M  [  I M  (]  dt^t'omtions.     'riii.*  sjMrcinien?*  usually  exhibited^  being  generaUy  quarried  from  parts  of 

tli^  '  .  art'  more  calfulated  to  show  its  detects  than  to  encoura|^e  its  employment 

Is  ivvare  found  imraena*  beds  of  luiicMone  of  various  gc'oluf^deal  aprt^s.  some  f^ 

ouaJ,  that  is>  older  tiuin  it,  and  others  newer  than  it.     To  the  former  belong  all  our  limeiitones  in  Ireland, 

tht*  Portland  stone  which  forms  the  columns  of  the  Bank,  and  whidi  \^  also  the  material  of  FaiTell'ft 

tX  ilgurt's  of  the  i^Ia^lonna  and  Chihi,  is  an  exiuuple  of  tlh'  hitter.     Tiie  former  aru^  usually  verj-  hard, 

^  and  ^nu'time^  nearly  a*  erjstalline  as  prhiiitive  liniestone ;  tJiey  break  genei*ally  with  a  j>eeuhur 

^.aoooih  aurfiMTe;  and,  fi-gm  Uie  rewmbUniie  of  the  broken  siirfaee  to  some  forms  of  ^hell'*,  tvm  said  to  have  u 

or»helly  fracture*  ITiis  jR^culiar  hardu*»ij:i  and  evenness  of  texture  render  them  capable  ofai<suming 

A  high  polish,  and  many  of  tbern  iire  consequently  employed  as  marble.     These  rtjcks  are  usually  rolourtfd, 

.coi&etimeis  mufonuly  as  the  black  ones,  but  more  usually  unequally,  so  a^  to  produee  a  variegated  efleet, 

'  '     *  '      litiful.     llie  colouring  matter  of  the  vfirious  shade.^  of  black  and  fp'^ay  is  chnnonl^ 

>  of  animals,  ancl  protabl}'  also  of  vegetables,     Wliite  is  the  natunil  colour  of  car- 

•ti  .4,*..  lu  «iui' ,  ^>tuiL  (ML*  variolic*  shinles  ol  retJ,  yellow,  purple^  <Sre.,  are  principally  piwluced  by  compoundii 

ff£ln»i^.     It  must  not  l>e  inferred  from  what  is  here  stated  that  it  is  only  the  old  limestones  which  are  suffi- 

CKSilj  htiT^f  ^"  ^'\i'  as  marbles.     Many  varieties  of  marble  have  also  been  obtained  from  lueds  of  the  same 

l^^ige  Atf  P'  iie  ;  they  are  not,  however,  »o  gi*neral,  am!  tlu*n*  is  a  moch  less  viiriety  of  colom*  among 

l^uch  tn.M  ifinn  '  ftins<-  derived  from  beds  of  the  ape  of  oiur  limestone  rocks,     Tlu*y  are  usually  of  a 

lly  sprinkWl  with  ronntled  dots,  which  look  like  the  roe  or  eggs  of  a  fish,  hence 
-  applied  to  such  marbles.     Other  sbailes  also  ocea>it»naDy  occur.     Even  the 

-  ot  ciirlxjuate  of  lime  may  have  the  eharacti^^rs  of  marble,  the  most  essential  of  which  is 
is  shown  by  the  imirble-Uke  casts  of  niedallions,  &e.,  which  are  at  present  manufacturtMl 

lllIipfK)  in  Tuscany.     Here  a  number  of  warm  springs  Issue,  so  loaded  with  carbonate  of 
u  by  carbonic  acid,  and  with  gypsum,  that  the  water  has  been  known  to  defXiSit  a  s*jli<l 
jum^'  k  in  twenty  years  :  this  watcT  is  conveyt'd  by  a  pifK'  to  the  top  of  a  chamber,  whence 

il  i«  -ind  oftleujie  rain  iVom  a  height  of  about  12  feet  to  14  teet ;  a  number  of  twHgs  In-ing 

',iiiUT^K/>M  jJ  tu  biv.ik  iir  liill  and  scattiT  it  about  in  spray,  which,  fiilling  ujxin  the  moulds  that  are  intended  to 
iMf  oupii^,  aiul  whidi  are  prt^viously  wiushed  witli  a  little  sohiiion  of  si»ap,  coats  tlicm  with  a  marble-like  deposit- 
Is  A  country  wh'  '    '         is-  are  even  nowlbrminij,  one  may  expec"t  to  lind  a  pieat  variety  ofnuirble* 
of  ?mrkiui  agw  ;  an  !  raly  has  been  c<dobrated  for  it^  coloured  marbles  Iroin  the  remote.^t  anti- 
h}%  ma»i  e^Tcti  fitili  ^rq>|jji<-  j.mrtpi'  with  a  brgn'  part  of  the  marbles  employed  in  decoration.     The  Italians 
V'te  marble  nomenchitun*,  and  many  of  these  names  an*  well  kiiowTi  in  other  countries.  Among 
i.,-.,r  ,1   .»...  ^^,-,  ..,i,.;,..,t  niarbles  so  admired  in  antique  vase^*,  mosaics,  iSic,  such  a:*  the  ttf^ro  untJco 
111  intensf*  bUck  marble  ;  the  rosso  atdico  or  red  antique,  which  is  a  deep 

i.iinute  white  dots  ;  the  fj^iallo  atdico  or  yellow  antique  marble  hiis  a  deep 

,  antl  sometimes  rinfis  of  another  shade  of  yellow  ;  and  the  verdfiuntico  or  t^nxn 

I  ^*cn  colour,  consisting  of  a  mixture  of  a  mineral  called  sei-jientine  and  lime- 

'/  rtrrda  atUico  was  not  marble,  but  a  |MirplnTy.     The  iirecise  localitie^^  from  w!iich  thesti 

H^d  iH  not  now  known,  the  quarries  Ijeinj;,  in  all  probabihty,  conwaled  by  rubbish  ;  but 

'■  I  found  in  abundance  in  Greece  and  Asia  Mmor,  as  well  as  in  Italy*     T-*atel}  an  an- 

u  some  jomrnals,  that  the  quames  of  the  verde  nnticu,  and  ntro  antico,  had  lKX?n  dis- 

*ui  we  are  unable  to  say  what  amount  of  credence  is  to  be  given  to  the  staiement.  Many 

nible  I  hem  iKi  complet*dy  that  they  nuiy  b<»  considered  identical ;  for  esajople,  the  venle 

ujur,  as  it  is  called  by  the  French,  is  found  at  Genoa,  and  in  Tuscany,  and  i>  one  of  the 

-  of  ludy.     There  is  a  variet}^  of  it  termed /loi^trertf  di  Getu/ca  and  vert  dEgypte  hy  the 
u,     AT  iKr;^amo  is  tioimd  a  beautiful  black  marble  called  iniragone^  which  is  scarcely  inferior  to  the 

t       .1    _     T;>i^ra^,|i  Italian  marbles  wc  may  mention  the  pantio  di  morte^  or  death -ahmud,  which 
m  Wmi*  lew  white  shells  scattered  through  it :  the  brovaiello  di  Sitrtm^  or  brocade  of  Sienna, 

k^  .,  ..,,...,  v,..,iiud,  with  irregular  veinings  of  bluish  n?d,  or  purple.  The  portor  is  a  l>eantiful 
firvmn  llw  Pnrt**  Ve^tmfte,  hen  w  the  name,  which  wita  si>  much  employed  in  the  deeoi*ation  of  the  palace 
^nf  TfCKiiffiG^  umkr  l^uis  \IV,  The  ground  is  of  a  fjeautiful  black  with  veinings  of  yellow,  which  have 
c^omtittg  dK^'t,  The  mandolato  is  a  light  red  marble,  with  yellowish  white  spots  like  ulmouds,  whence  ihe 
BOB  frwii  th«  Itrdiari  nurndola^  an  almond  ;  it  come:*  from  Lugezzana,  At  Verona  ajx- found  some  lieantiiid 
mmMm:  'i>ing  to  yellow,  and  another  with  a  paste  couqjosed  of  striie  of  red  and  green,  with 

llfpfc*  p-r  d  siMJts.  One  of  the  most  remarkable  marbles  is  the  lumackelle.  or  fire  mai'ble,  which 

h  m  (IaHe  bfi>wu  shcil  Uiiirble,  having  a  curious  eflbct  upon  lights  emitting  a  number  of  chaioytmt  or  tir^-Eke 
f«fl*cCioes. 

Tbu  iiijwi»l  '  -St  of  Europt?  are  ver)^  littlt?  known,  although  lately  a  numl>er  have  been  econonii- 

<al|f  applirxl  I  Fmnce.  and  Germany.     It  is  said  that  JSpiiin  an<l  Port-ugal  abtiund  witli  beautiful 

luuHble«  iiu>try  were  exliibited  at  the  Li>ndon  Exhibition  of  1^51.     In  England 

mmMt  1-  '  ;  but,  with  the  exception  of  tho^  of  Derbyshire,  they  are  not  remarkable 

Ibr  mal^  y  Mt  twlouring.     The  principal  marbles  worked  in  Derbyshire  are: — 1.  ITie 

|ibc£.  U*  "C  from  small  veininp  of  adcareou*  spar,  are  rare,  althoujTb  in  otlier  respects 

It  m  lM»«i»ome  .  *.    iiic  coLiiuital  marble,  which  is  the  most  abunduAit  \  its  colour  is  clucdy  various  shades 
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of  gray ;  as  its  name  incUcntos,  it  la  full  of  fossils  of  the  steois  ofencrinites  ;  3.  Tlie  rosewood  marble,  which 
htiA  mnrkings  stimewhat  like  lliost*  of  rosewood,  is  rather  prL4t>%  and  very  hard,  bearingj  a  good  polish  ;  but 
the  bt'fmtifiil  tmrt  of  the  roi-k  is  only  six  inches  thick  ;  4.  The  rtutstty  or  birfts  fye^  is  of  various  shades  of 
gray,  from  light  to  brownish,  hsWnt;  numeroiis  minute  fossils  seattejfd  iliroti)jh  \\^ — whence  the  name.  A 
ver\'  extenHtve  trade  ha5  sprung  un  In  Derbyshire  in  those  marbles,  many  of  the  slabs  l)eing  cJtported  to  St. 
Potersburrj,  and  even  to  tne  Mediterranean,  and  u  givat  u mount  of  employment  is  affonled  on  the  sj>ot  in 
the  manufaetnre  of  ornaments,  and  ol'chimney-pieees,  whieh  are  too  of\en  ver)*  bad  copit*s  of  tasteless  originals. 
From  x\\i*  OTat  development  of  Umestone  in  Ireland  we  may  naturally  ex|>eet  to  find  a  px^at  numlitr  of 
varietitis  of  eijloureil  marbles  in  thi^  couutr}".  Hii>*  n>ek  ocx'iipies  the  gre4it  (.*entral  plain  of  the  island,  the 
mo<!t  Btrikinj;  feature  in  its  physieal  geography  ;  itA  total  an-a  being  about  L!»,<X)U  i^^juare  miles,  or  fully  one- 
half  of  the  entire  eountn'.  in  this  space  there  are  known  at  least  \bO  localities^  where  the  limestone  is  suffi- 
eiently  hard  and  erystalline  to  bear  a  high  polish,  ami  siiffieieutly  varie<l  and  effective  in  wrlour  to  be  orna- 
mental. Our  sjiace  prtneuts  us  fnjm  giving  a  list  of  these  lot^alities,  wliicii,  indee*!,  without  some  more 
accurate  itifonnation  than  has  yet  Ixi-n  eolleettHl  with  refeivnee  to  them^  would  pcjsisess  but  little  value.  We 
shallr  however,  iudicat4?  a  few  of  the  more  important  loi-aUtiesT  clas^jii^-ing  them  according  to  the  colour  of  the 
marble  found  in  en  eh. 

Black  Marble ITic  chief  localities  of  thi«  m&rble  are  Kilkenny^  particularly  at  Millmouut ;   the  D^i^h- 

bourhood  of  the  town  of  Gal  way,  about  Oranmnn* :  Lit^oweJ  andTralee,  in  the  county  of  Kern' ;  Doneraile, 
Churcbtown,  and  ^litehektown  (black  and  white),  in  the  county  of  Cork;  Lvons  and  Ballysimon,  in  the 
county  of  Limenek  ;  Inch,  two  miles  west  of  Ermis,  in  the  county  of  Clare  ;  Castlebiggs,  in  the  county  of 
TipiM-raiy;  Mil  Ion  K  in  the  county  of  Carlow  ;  and  Craiglcath,  Jn  tfie  county  of  Down.  Of  the^^e  the  Gulwar 
marble  is  pmbably  the  pun'st  and  intenseat  black,  many  sptH'i mens  of  it  l»eing  in  this  resjK*cl  httlc  ii'ataU* 
inienor  to  the  much-prized  puro^oneof  Italy.  The  Kilkenny  marbk-,  wlieu  tre4*hly  cut  and  polished,  Ls  ohon 
of  an  intense  black,  l>ut  in  coim*<i  of  time  largi*  white  fossil-uuirkinj^:?  make  thi'ir  ap[K'arance,  which  much 
impair  its  Iwauty,  The  marbles  of  all  the  localities  which  we  have  just  mentioned  would,  however,  be  well 
adapt^nl  tor  decorative  purposes.  In  some  quan*ies  of  black  marble  nuLsses  of  rock  an^  found  composed  in 
great  part  of  the  remains  ot  ciiraLs,  esfx'cially  of  the  Matin>pt>rt\  wliieb.  when  cut  acro«*s  the  bundle*  of  tubes 
forming  the  corab  and  the  surface  pobshed,  yield  exceedingly  iK'autiful  sbibs  of  black  marble,  tliicklv  studdi^ 
like  Mosaic  work,  with  oval  spots,  sometimes  having  a  ]wrfe<'tly  stellate^l  appearance  of  pure  white.  Such 
manses  are,  however,  rare,  and  no  eonstmit  supjily  could  W  reekomHl  upon. 

Or  ay  Marble. — Marldes  of  this  colour,  as  uuiy  Ix*  antieipattxl,  are  the  commoncitt ;  there  is  scarcfdy  a 
coimty  in  Irehind,  in  which  limestone  o<vurs,  where  good  grav  marbles  may  not  Ije  found.  This  is  t*sp«*dalJy 
tlie  case  in  the  t^iintv  of  Cork,  particularly  tn  the  Jieiglibour{jo<xl  of  the  city  of  Cork,  and  at  lM>th  sides  ofiU 
harbour ;  for  exjmjple,  at  Bidlinlough,  close  to  tlie  eitv,  a  very  gootl  gray  is  found  ;  at  Carrigalim'  and  Monka^  ^ 
town,  on  the  western  side  of  the  liJU'lKiur,  and  at  Cloyne  and  JNIiddleton,  on  the  eastern  sidi*;  the  varteiia^^H 
found  at  ClovTie  and  Camgaline  are  dove -colon n^d,  and  similar  to  some  of  the  marbles  ealle<l  bardiglio  m^^^ 
Italy  ;  a  goo<l  gray  is  also  found  at  Kilcreagh,  about  tt»n  miles  west  of  the  city.  Tlie  other  localities,  whei^^^ 
weJl-raiirkt*d  varieties  are  found,  are  t — At  Powersfourt,  near  Clonmt?!,  in  Tij)|H'i-ar)* ;  at  Fenit  and  Listowel, 
in  Kerr)- ;  at  Clonmacnoisi',  in  the  King*s  Conut)- ;  in  the  comity  of  C  la  i-e ;  at  Clogrennan,  and-*  ^  '  '*»  r 
loc%Hlities,  in  Carlow  ;  near  (ialway  ;  and  in  the  part  of  that  county  bordering  theHhannom  op|K*sii  ; 

in  tlie  county  of  Ijongfoi^l  r  I'lose  to  the  town  of  Droglieda,  when?  it  is  partially  employed  in  the  roa.  ..  ui  m.-u 
of  the  Do\7ie  Viaduct,  Many  of  these  are  highly  fossiliferous,  such  as  the  crinoidtil  or  ettcrinital  marble*  of 
Clonuiacuoi!«t%  the  fossils  of  which  are  chietlv  encrinit4\s,  resembling  thin  dis<*s ;  and  the  Madrepore  marble^ 
in  whieh  the  fossils  are  the  same  as  those  ahvady  alluded  to  in  swaking  of  the  corresijonding  black  Ibadl 
marble.  These  varieties  constitute  the  pietra  stelhiria  of  the  Italians,  llie  cloudings  m  some  varietiea  of 
gray  marble  pass  insensibly  into  yellow,  reddish-yellow,  or  red  ;  as,  for  instance,  in  that  found  at  Clonony, 
m  King*8  County,  the  ground  being  gray,  and  the  cloudings  and  mottlings  various  shades  of  yellowish *red, 
Bometima-f  pai^-^ing  into  yellow,  and  resi'mbling  many  nf  the  commoner  Sienna  marbles. 

Red  Marble — The  priuciofd  counties  in  which  rttd  marblejf  arc  tbund  are  Cork,  Kerry,  Limeriolc^  jmd 
Armagh.  The  common  mottled-red  of  <  Ivurchtown,  in  the  county  of  Cork,  is  very  good,  but  the  mottles  are 
sometimes  too  large,  and  the  colour  too  high.  There  are,  howtner,  some  varieties  which  are  verj'  beautiful — 
for  exaniph%  wc  have  seen  a  specimen  coin|K)sed  of  a  blood- rtnl  paste,  with  foliated  white  masse^u  and  slightly 
bluish  purple  veinings,  and  othet^  in  which  the  red  shaded  otf  insensibly  into  purple,  the  white  portions 
assuming  a  weak  }  ellow  tint.  Tlve  variety  of  tint*  which  the  Armagh  marbles  assume  is  al^  veT>*  remarkable : 
pur*.*  red  is  rjire,  the  tints  inclining  rather  to  brown  or  to  yellow,  and  5<unetimes  passing  into  decidiHl  shades 
of  these  colours.  tJcca.'uonally  the  r«3il  passes  into  |Rirple,  and  even  into  bluish  purple,  pro^Juciug  a  ver^-  fine 
variety.  The  Arma»];h  marble  very  ofti-n  txmtjiin^  fossils,  but  they  are  not  always  well  marke«t,  and  the 
points  of  contact  with  the  paste  in  \*'hich  they  are  set  are  sometimes  very  soft,  so  that  it  does  not  v  ^•-•^  •-  ?- 
formly.  There  an»  tew  marbles,  however,  in  In^land,  which  would  find  a  larger  market  if  the  qi 
vigorously  worketL  A  beautiful  variegated  marble  is  found  near  Killaniey,  wliich,  although,  ])njiH  .  ,,  ..k- 
ing,  a  reil  one,  may  Ijc  mentioneri  here.  The  paste  appears  to  be  gray,  and  is  mottled  with  yellow,  brown, 
and  pure  white,  the  latter  in  part  tinged  with  cloudings  of  re<l.  Another  line  marl»le  occurs  alw>  in  Kerry 
at  Dunkerrin,  in  which  the  predominating  colours  are  yellow  anil  white,  fwtssing  into  bluish  iiuride,  ana 
mottled  with  dark-brownish  red,  grayish -black,  gniy,  puqiHsh-grav.  and  pure  white  cloudings.  The  Limerick 
reel  marbles  are  chiefly  found  at  Pallaskenn'  and  Balhnamona.  'fhey  coiusist  usmiUy  of  a  slightly  dcvelofx4 
gray  or  dove*coloured  j>a*te,  mottled  with  re«l,  occasionally  passing  into  yellow ;  they  are  ntXen  so  fottsilifb- 
rous  a«  to  fonn  true  encrinital  inarbli*_H,  some  varieties  of  which  are  of  great  beauty. 

Green  Marble*, — ^The  green  marbles  of  Ireland,  like  the  vit^rde  nntiro  of  Italy  and  Greece,  are  not  car- 
bonate of  lime^  but  serpentine,  or  rather  a  mixture  of  the  two ;  serjientine  it-self  being  a  itmibination  of 
fihcia,  one  of  the  commonest  forms  of  which  wc  have  inliint,  and  magnesia.  Its  u.«ual  colour  is  grcvn,  but  it  ii 
tometimes  found  of  a  bcautiliii  nch,  dark-reddish  brown,  aometimes  mottled  with  n^d,  or  with  cloudings  t  ~ 
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red  and  grocn.  When  serpeDline  is  of  a'rich  oil-green  cxjIout,  aiid  tj*aDsluc(»nt,  it  forms  the  noble  scrpen- 
timv  TIk*  green  ar«  probably  the  finc^st  of  all  our  marbles,  and  majjy  .specimens  are  not  iiifenor  totlie  verde 
mitit^ij  ;  they  art*  confined  to  the  eouuly  of  CiuKvuy,  the  two  best  known  hjeabtiea  being  Bidlinaliineh  and 
Clifiicn.  The  coburs  vary  trom  a  %ht  oil -green  to  dark  olive-green^  and  nothing  can  exceed  the  Iseauty  of 
tilt'  reining*,  of  which  there  is  an  extraordinary  variety. 

Irish  tiiarbles  have  Int^n  but  very  little  worked ;  nor  has  there  Iwc^u  any  extended  appliculjou  ofsneh  iia  have 
Ut  ri  worked.  \\  ith  few  exeeptions,  ehininey-pieees  an^  the  onh^  articles  jnanufacttu'ed  from  them.  It  is  sur- 
I  tbe  filthy  wixnJen  blocks  and  tx'nches  of  our  butehei-s  have  not  long  sintt;  l»eeo  uni  verwdly  replaeed  by 

I'  X :  indeed,  it  would  lie  desirable  if  the  {greater  part  of  the  littings  of  all  j^hops  whert^  provisions^  are  sold 

wvfi;  tuniMHl  of  maj'hle.  A  va^^t  ninnln^r  of  applications  of  marble  niiglit  be  made  in  the  furnitni'e  of  houses, 
eipecudly  in  kitchen  tables,  shelve*  for  pantries,  toilet  tables,  &v..  Perhaps  one  of  the  cnu!k%H  which  Imve  pn> 
vented  sticb  au  exteni'ion  of  their  u.se,  h  the  great  expense  of  working  the  niateriab  llicre  ean  Ik;  no  doubt 
tfant  wood  will  always  be  chea[)er  than  marble ;  but  we  believe  that  it  would  bi'  jMjssible  to  reduce  tlie  cost 
™Ttlie  commoner  kindis  of  marble  slaba,  &c.,  to  one-third  their  preiwuit  price,  bv  the  apjjlicatinn  of  machinery, 
■^  S  fifi>^  when  Mteatn  or  water  ha^  nearly  supei'siHlid  animal  power  of  all  kind.s,  it  does  soi^rn  absurrl  to 
^tm^  til  ■  :  ^  ^wing  a  bloek  of  stone  with  au  dbcontrivod  and  clumity  iuistrument,  such  as  wonld  have 
lioeii  u-  ^  ara  si^o ;  and  thid  too,  notwithstanding  tin:  numerous  coutrivaufVH  which  have  been  invental 

fcr  cfirming  rrif'  operation.  There  are  sevend  machines  for  sawing,  plauing,  moulding,  earving,  and  rough 
fwifelitng  gtcine  in  u*e  in  (ireat  Britain,  America*  antl  el^ where.  It"  these  maehinei'  couhl  te  introduced  into 
Inland,  itnd  an  improved  system  of  qnarrying  adopted,  we  have  no  doubt  that  the  working  of  marbL^s  would 
lieoonii^  ui  the  eourse  of  a  lew  years,  an  extensive,  useful,  aiid  lucrative  branch  of  trade ;  which  it  never  ean 
lK<rome  by  han<l  manipuhitic»n* 

T!»i>  finjt  extensive  eolleetion  of  spi^eimcna  of  Irisli  nnirbies  made^  was  that  in  the  Hall  and  Galleriea  of 
tbiC  Mu»*»uni  of  Irisli  Industrj' ;  the  great  utibty  of  which  led  the  Royal  Dublin  Societv  to  niak*i  a  similar 
OQ&ectiou  for  the  Exhibition.  Thi;*  latter  series,  although  without  any  varieties  which  were  not  already  well 
kiiowti,  wiw  very  good.  Besides  the  colleetion  of  the  Koval  Dublin  Society  there  were  sever jd  othei*  sjieci- 
vaeiM  cntitributed  by  marble  manufacturers  or  private  individimlw. 

Tlii^Te  were  in  all  thirty' -eight  slabs  exhibited  fi*om  twenty-four  localltieiJ ;  of  these  the  Royal  Dublin 
Socifiy  pnx-ured  directly,  or  subsequently  purehased  from  parties  who  had  sent  tht^m  to  the  Exliibition, 
lliijiT  •four.  There  were  twelve  bust,  fjedestals  tmrn  ten  localiticij ;  of  these  the  Koytd  Dnlilin  So<'iety  either 
vn-Juueci,  or  had  ilirectly  prepared,  eight*  There*  were  seven  chimney-pieces  of  Irish  marbh'H,  from  seven 
_^  raJiiiok  contrihutetl  by  n\  exhibitoi*H,  There  were,  liesides,  seven  tables  and  Uble  tops,  tmra  six  loeabties^ 
■adbdoogni^  to  five  exhibiton* ;  one  baptismal  tout,  of  Kilkenny  black  nutrbh\  and  one  door-ca.s4i  nf  mottled 
i^sarblt*.  6t»m  Chnrehtown,  in  the  county  of  Cork,  belonging  to  the  Hoyal  Dubbn  iSieiery.  We  have  idi*o  to 
•dd  tlir      ''  irbkv  in  the  rough,  from  two  localities.     There  wen*  stneral  exhibitors  of  mlicle^  ma- 

M^Mti  ^i\  miirblea,  of  some  of  which  partieuLir  mention  will  Ut  made  subsequently.     A  small 

aHei,ejLhiL>ir«'ri  hy  Mr.  J,  Peniiv,  of  the  Muse'um  of  Insh  Industry,  contained  a  very  large  and  pretty  collection 
lif  miiaO  •quarts  of  Iin^h  marbles  trom  about  litYy  loeiditics  ;  thi^i  series  was  weE  adapted  for  illustrating  the 
wiv^  of  colours  which  we  pos^'s»,  and  their  adaptation  to  making  inlaid  work. 

IXLAID  WORK  Df  5IARBLB  AXB  PIETRA  PUHA. 

Jn  *»M.  ;*.».t  ^oihlings  miirble  was  entensively  used,  and  ii«,  even  in  Italy,  the  finer  kinds  are  rare,  and, 
imitq'  >i'usive,  it  vitis  usual  to  cut  the  fme  blocks  into  thin  plates  or  venet*rs,  and  eoat  the  inierior 

kiDd»  »♦  i.     The  haUs  of  the  puldie  buildings  and  palaeeu  were  also  tioored  with  ditfeivnt  kbid^  of 

mmrltU*  cut  into  dice,  or  lozenge -shaped  pieet^s,  and  an-angi^l  in  geometricid  patterns,  to  wlijcb  the  name 
ifiiffw  wag  tpplied  by  the  R/Juian.**,  Tins  kind  of  work  eonstituted  originally  the  upns  trtujiivmii^  or  mosaic, 
^^nthe  afiai!ni^  :  but  gniduallv,  instead  of  merel}'  incnLStiiig  the  walls  with  marble  of  one  colour,  or  making 
^^|b|iIb  gwnoetrical  iigure.s  oi  two  or  mori'  ditfei-eiitly  coloured  marldes^  figures  of  trwii,  bin  Is,  and  other 
VlHianb,  w^rv  eat  out  of  them,  and  inlaid  in  a  slab  of  some  other  variety  of  nuirble*  This  kind  of  mosaic  waa 
W  WoiH^I  lo  gf^ttt  jjerfeetion  by  the  ludians  cluring  the  fouil4.'enth,  fifteenth,  and  sixteenth  centuries,  esfjccially 
~  It  FiUliMMJe.  Hie  Florentine**,  howcvt^r,  only  ns<."d  marlile  as  the  muirix ;  the  substance  inlaid  Vieing  jasper, 
amwliin,  ififiiTent  varieties  of  agate.s^  ehtdcedony,  amethv-Ht,  thi'  lialb-tjjial,  ntible  si'qx'ntine,  and  cither  ps<»udo 
l^eatt^  antl  ff%ieti  I^abrudor  felspar  (which,  as  h  well  knowni,  ha,-^  a  chatotjmit  lustnV),  laitis-lazub,  malachite 
(aativt*  caiHioitate  of  copt>er),  &e.  To  oroduee  work  of  this  kind  a  well-polished  slab  of  inarlde  of  the  re- 
qiainid  lUnii        '  innl  from  an  eightn  to  thi-ee-sixteeuths  of  an  inch  thick,  was  prepan-d.   l^p^n  this  the 

I  w»>  ;  1  tlien  cut  out;  the  stones  to  l)e  iiihtid  were  then  cut  by  the  laiiidaries'  wht*el,  as  bi 

^na  -^iuu;^.  to  the  size  of  the  patteni,  and  cemented  into  their  jilaces  fullv  polished  ;  for,  if  finished 
I  atlaid,  gn-at  inequidities  w^ould  Ik:^  produeed  by  the  unequitl  wearing  of  the  dlflerent  stones,  in  eon* 
t  <]f  baving  ilitfonrnt  ck-gret*:?  of  hanlness,  espeeijdly  whert-  mnlaehilif  and  lapis-lazub  are  employetl. 
Tli  ildU  tJnifl  ttiaile  wan  vemH.^n^l  iqion  an(*ther  and  thicker  shib  of  marble  or  wuod,  aeconling  to  tbe  *ob- 
JmI  iBti9wit«l  »<»  Ih'  tii;ule.     Instead  of  inlnvmg  marltle,  ivor>*  is  sometimes  inhiid  in  this  way,     Tbe  kind  of 
i  uown  as  ^tVfra  dftfr«^  or  true /^/^^rt*;!/!/!** /m^wic,  imitiitious  of  winch  are  no^ 
,      :>  of  Eurr.»|>e;  but,  insleatl  ofpwuihi  gents,  (Utlerent  coloured  unu^ble:^,  gl:u*s,  malachite, 
#e«  rnKv  fsmpioyi^i,     Bt^jiider*  a  nuralK?r  of  objects*  inlaid  with  regidar  patterns,  a  great  many  t^tbles  are  iidaid 
vicb  U^STT^.  an-jniTf'tl  in  gecmietrieal  figun^s,  or  as  ehe*!j- boards,  Sometimes  table  tops  an'  made  of  a  number 
cC|Mc^  '**  figure,  but  all  more  or  less  clifferent,  and  .«iomettmeii  of  unequal  sizt^     Tliese  an^ 

kMm  .  «ml  are  atHJUt  the  ino!<t  Uisteless  and  alisurd  productions  upon  whieh  money  and  time 

<Hi  ht  i^yjWiik'ivd,  Anotber  class  of  this  latter  s(HHnesT  of  pecidiarly  ^'  Britisli '  manufaeturt*,  consists  of 
I  tiuitdn^f  of  irfegtdarly  t'onned  pie«x^s  of  marble  together,  and  then  nolishing  the  comr>ound,  which 
iipoD  a  »tab  of  dlate  or  marble.     Tlua  spKKriea  of  work  is  nut,  propei'iy  speakings  musjiie,  but  rather 
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a  sort  of  artificial  pudding  stone  or  brecciated  marble ;  it  is  difficult  to  say  which  is  the  most  tasteless.  Then* 
is  a  further  kind  of  mosaic  of  a  most  remarkable  character,  made  of  glass,  and  known  as  Roman  mosaic,  to 
which  we  shall  refer  more  at  length  when  we  come  to  speak  of  glass. 

Although  there  were  few  specimens  of  mineral  inlaid  work  m  the  Exhibition,  still  nearly  every  variety 
was  iUustrated.  There  were  two  admirable  sixjciraens  of  pietra  dura,  one  in  marble,  and  the  other  in  ivor}-. 
The  first  consisted  of  a  circular  table  of  black  marble,  beautifully  inlaid  with  a  border  of  fruit,  flowers,  birds, 
&c.,  composed  of  chalcedony,  agate,  milk  quartz,  halb-opal,  lapis-lazuli,  malachite,  &c.  This  beautiful  spe- 
cimen of  Florentine  mosaic  was  contributed  by  the  Marquess  of  Drogheda,  The  other  specimen  consisted 
of  an  exquisite  ivory  cabinet  said  to  have  been  presented  to  a  Duke  of  Mantua  by  one  of  the  Medici  family, 
and  now  in  the  possession  of  Mr.  Cooper  of  Markree  Castle.  It  is  one  of  the  choicest  examples  of  this  kind 
of  work  which  we  have  ever  seen.*  Mrs.  White,  of  Killikee,  exhibited  a  table  of  geometrical  Mosaic  com- 
posed chiefly  of  marbles  with  malachite  and  lapis-lazuli,  and  in  which  the  harmony  of  colours  was  well  obsened. 
This  table  was  a  good  example  of  the  modem  imitations  of  this  class  of  work.  Of  the  magnificent  specimen 
of  Roman  mosaic,  exhibited  by  the  same  lady,  we  shall  speak  in  another  place.  Mr.  Bemal,  of  Limerick, 
exhibited  an  inlaid  chess  table.  There  were  two  examples  of  the  scrap  table,  and  one  of  the  artificial  brec- 
ciated marble,  in  the  Exhibition. 

BUILDING  STONES. 

There  were  very  few  building  stones  exhibited,  notwithstanding  the  abundance  which  exists  in  Ireland. 
Besides  the  marbles,  the  greater  number  of  which  are  used  for  building  purposes,  the  specimens  exhibited 
belonged  to  three  classes  of  rocks — granites,  sandstones,  and  slates.  Granite  is  an  igneous  rock,  composed 
of  three  minerals,  quartz,  felspar,  and  mica,  and  is  of  various  colours,  according  to  the  nature  of  its  consti- 
tuents. Some  varieties  of  felspar  are  white,  others  are  pink,  and  some  are  even  red  ;  there  are  three  diflTe- 
rent  coloured  micas — white,  green,  and  black.  The  combination  of  these  colours,  then,  gives  rise  to  a  great 
number  of  shades.  There  are  certain  rocks  resembling  granite,  in  which  the  whole  or  a  great  part  of  the 
mica  is  replaced  by  a  dark  green  mineral  called  hornblende.  This  kind  of  rock  is  called  syenite,  and  forms, 
in  many  cases,  a  very  ornamental  stone,  especially  when  the  felspar  has  a  rose  tint.  A  great  many  of  the 
ancient  monuments  of  Egypt  are  formed  of  a  rock  of  this  character. 

Closely  allied  with  granite  and  syenite  is  another  rock  termed  porph}Ty,  or  rather  several  rocks,  for  the 
word  has  now  a  generic  meaning.  True  porphjTy^  consists  almost  entirely  of  felspar,  but  existing  in  tw^o 
different  forms,  one  forming  a  compact  mass  or  paste,  in  which  are  disseminated  cr}'stals  of  the  same  mineral. 
These  crystals  are  of  various  sizes,  sometimes  being  exceedingly  small,  and  occasionally  as  much  as  a  half  or 
three-quarters  of  inch  long.  The  colour  of  the  paste  is  rarely  the  same  as  that  of  the  cr}'stals,  the  latter 
being  of  a  much  paler  tint  than  the  former,  and  very  often  white ;  the  usual  colours  of  the  paste  are  red, 
brownish -red,  or  green,  but  sometimes  masses  are  found  of  a  gray  or  even  black  colour.  Ponihyr)'  is  capable 
of  receiving  a  very  fine  polish,  and  has  been  used  for  a  great  variety  of  purposes,  such  as  pillars,  door-cases, 
vases,  &c.  The  red  j)orph}Tj'  of  E{p'T)t  has  long  been  celebrated  for  its  beauty  and  durability  ;  the  paste  is 
of  a  brownish-red  colour,  and  is  sprinkled  over  with  small  spots  of  felspar  crystals,  of  a  nearly  pure  white. 

All  granites  and  j)orph\Ties  are  not  equally  durable ;  indeed  some  uecay  with  an  amazing  rapidity.  The 
cause  of  this  decay  is  not  yet  well  understood  ;  but  it  appears  to  depend  as  much  upon  chemical  constitution 
as  upon  mechanical  aggregation.  Some  felspars  contain  potash,  and  others  contain  soda ;  experience  and 
theor}'  show  that  soda  gnmiti's  decompose  more  readily  than  those  containing  potash.  Tlie  c*oarser  the  tex- 
ture of  granite  the  less  durable  it  is  ;  nence,  when  that  stone  is  selected  for  the  erection  of  public  buildings, 
it  should  be  fine,  and  uniform  in  texture.  It  should  also  be  free  from  small  crj'stals  of  iron  jnTites  dissemi- 
nated through  it,  or  any  ore  of  iron,  as  these,  on  exposure  to  the  weather,  will  rust,  and  thus  destroy  or 
deface  the  stone.  The  obscurity  in  which  this  question  is  involved  c^n  be  judged  by  the  fact  that  often,  in 
the  siune  quarrj',  a  portion  of  the  rock,  appi»aring  to  differ  in  no  respect  from  the  rest,  will  totallv  decompose 
in  a  few  years.  There  are  four  principal  localities  where  granite  is  found  in  In^land : — 1.  liho  range  of 
mountains  stretching  from  near  Dublin  through  the  county  of  Wicklow,  and  parts  of  the  counties  of  Wexford 
and  Carlow.  2.  llie  Moume  Mountains,  m  the  county  of  Down.  3.  The  mountains  of  Connemara. 
4.  A  part  of  the  county  of  Donegal.  The  granites  of  Newry  and  Wicklow  do  not  differ  much  in  external 
appearance ;  in  both,  the  felspar  is  white  and  the  mica  black  or  white,  or  a  mixture  of  both.      WTien  fine- 

S tuned,  they  make  excellent  building  stone ;  but  that  obtained  from  some  parts  of  Wicklow,  and  from  near 
ubhn,  are  verj- decomposable,  as  may  be  seen  by  some  of  the  public  buildings  in  Dublin,  the  stone  of  which 
has  crumbled  away  in  some  parts  in  the  course  of  a  half  century.  Tlie  granite  of  Connemara  is  very  often 
coarse-gniined,  and  in  many  cases  of  a  reddish  tint.  Some  good  red  granite  is  found  in  the  Donegal  granite 
range,  especially  at  the  celebrated  gap  of  Bamesmore,  and  would  form  a  highly  ornamental  building  stone, 
and  one,  too,  we  believe,  of  great  durability.  The  Wicklow  granite,  with  white  mica,  was  represented  in  the 
Exhibition  by  a  bust-pedestal,  from  Kingstown,  a  model  of  Killiney  Obelisk,  and  another,  together  with  a 

*  This  cabinet  was  purchased  at  Florence  in  1838,  and  Emperor  Ferdinand  II.,  and  Mantua  was  taken  by  the  Axu^- 

was  stated  to  have  been  sold  by  a  Diike  of  Mantua,  who  trians  in  1630  and  pillaged.     Duke  Charles  had,  however, 

had  received  it  from  one  of  the  Medici  family.     Frederick  previously  sold  large  portions  of  the  Gonzaga  collectioois. 

(II.)  de  Gonzagawas  the  first  Duke  of  Mantua,  by  creation  The  cabinet  ia  e\'idently  of  ancient  manufacture,  and  it  is 

of  the  Emperor  Charles  in  the  year  1 530.     Sul^sequently,  conjectured  that  its  epoch  was  the  fourteentli  or  fifteenth  cen- 

oii  the  decease  of  one  of  his  successors,  Francis  IV.,  without  tury.     The  work  bears  a  strong  resemblance  to  that  in  the 

issue,  the  Duchy  devolved  upon  Cardinal  Ferdinand  de  Gon-  Certosa  of  PaWa,  commenced  at  the  end  of  the  fourteenth 

zaga,  who  resigned  his  Cardinal's  hat,  and  married  twice.  His  century.     It  is  not  improbable  that  it  was  sent  to  Mantita 

second  wife  was  Catherine  de  Medici.     Upon  his  death,  with-  in  the  times  of  Catherine  de  Medici,  and  it  is  probable  that 

out  issue,  in  1627,  the  Duchy  was  claimed  by  Charles  de  it  was  one  of  the  articles  sold  by  Duke  Charles  de  Goozaga. 

Gonzaga,  Duke  of  Nevers.    This  claim  was  resisted  by  the  This  cabinet  was  certainly  one  of  the  gems  of  the  ExhibitaoiL 
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I  Ibfit,  ttom  BlesnngtotL    Tlie  DonegaJ  red  granite  was  rGprt:*8t?nted  by  a  buet-jKnJestal     None  of 
►  i>llH*r  gnuiites  were  itjpresst'nU^d.     thii*  sfKH-iinen  of  a  very  fine  frreen  porphsTy,  front  Lniulniy  Islundi  waa 
'**''    1  by  I^TtI  TaJlxit  de  Mnljitiide.     A  few  sfKH-iuiens  of  a  pc^euliar  Im-eeiated  jiorjjliyry,  worked  into 
fiirgn»  4tc*^  were  unioug  (he  pretty  collection  uf  tkirpeotiiie  worLn  fruiii  Peiizant;e, 

Smtdtitm^M  couH&t  nf  .hiuuII  ^raiii!*,  chiefly  adicii,  agf^gateil  into  u  compuet  mck,  the  ji:riiinH  lieiug  ce- 
mmlEd  togelber  liy  v*trioar4  sabstaneea.  Soiaetiiin*s  it  Ij*  earboriHtt!  of  hoie,  sometimes  silicii  or  iitm,  and 
■mBtimt^  ehiy.  Tlie  nature  of  tJie  cementing  imuis  has  consideraUe  iniliienee  npon  the  ehardcter  of  the  rixOt ; 
iraH  is,  however,  the  nio.st  usuiil,  and  the  one  which  fonui*  the  nuxst  tvriiciil  sanH.^tone.  There  i^  a  greiit 
wmititf  of  colour,  frotn  whjU%  throu<^h  i^iiy.  yc4!ow,  ivd,  und  bruwu,  t^  black.  Sand,storie3  are  of  alJ  geolo- 
^m1  ai^QS*  fnjtu  the  lowe*<l.  seditiientiiry  rocks  to  the  most  i"i*ceiit.  The  older  rock?*  are  usually  the  most 
€OMipsci>  and  in  giMieml  c^jiiUihi  st^ime  felsj>ar  ^aius^  an<l  fn^juently  a  large  rjuautity  of  clay,  wliieh  givet^  them 
mom  or  lets  of  jui  jirgillaeitmH  character.  When  jiandstones  are  very  hard,  and  their  b-acturt*  harsh,  and 
wtiiin  flnall  xiticeous  jicbble^^  they  luv  u^tjally  called  je|t«V.  li'the  rock  con<tist  not  of  ^mos  of  sand^  but 
of  a  tnmlicr  of  pi^-bbles  cemented  together*  it  is  designated  a  cofigit/merate ;  which  is  fiu*tfier  suVidi\ided  into 
pmtUitlg^impfi,  when  the  fHdibWs  are  rounde*!.  and  brecria  when  they  are  angnlar*  And  a^  these  jw-bbles 
'  COCiH(«t  of  any  kind  of  rock,  there  cxi^tti  u  o^ijsiderabh*  variety  of  thest*  coinpOLind  rockjt,  which  are  dls- 
— ^'V'd  by  the  nature  of'  the  pebbleii  of  which  they  consist*  Sandstones  aw  geueraUy  ex^i'Uent  matcrialir 
**ng!»  ;  but  f**r  thix  piuposv  they  should  he  lirrn,  and  uniform  in  textni\\  and  Iri^e  Ihnu  irou  pyrites  or 
mn  SBDU^  which  would,  h)  tlutir  rustijig,  not  only  spoil  their  appi-arance^  but  render  them  b'able  to  ih^A  ofi^on 
ccx|Mi8iirc,  Many  ^andstoue*.  especially  thoM.-  from  the  tliick  beds  of  what  is  called  the  new  red  sandstone, 
€tirom  the  variety  of  ct>lours  iVom  white  to  dark  brown  wliich  it  exhibits,  the  variegated  sandstone  (and 
vllklk, a«  w\'  ha^e  aJrt^-idy  remarked,  Ues  above  the  coal  meiu*un^s)  an-  exL^t^dingly  soft  when  lirf»t  ipianied, 
llttt  gridQally  l>eeonie  hanl  when  exposed  to  the  atmosphere.  Others  again,  ei<|jecially  tbo.se  rich  in  clay, 
alliiofi<7li  liKi.t,  4«'t  and  hiird  when  fivshly  quaiTied,  crumble  away  rapidly  on  exposmr.  The  durability  of 
1^  cti  '^  dej>ends,  however,  ver} much  u[kjh  the  natun*  of  the  i^liumte  ;  and  that  ol'Irehmd  ^-viindy 

1 1-1  n  ,     Any  sandstone  which  will  bcJir  exposure  for  sonic  weeks^  atler  being  saturateil  with  a 

'f,  may  be  considered  fit  for  use. 

I  rid  abundantly  in  Ireland ;  those,  however,  ai4Sociatt*d  with  the  older  rocks,  although 
OMipii*  I.  an*  in  general  verj"  sihaly,  and  the  beds  are  sti  full  of  cracks  and  joints  that  large  mass4^ 

<3MK»I  h:ir!    ThL're  are  many  exceptions,  however,  one  of  which  ileserves  special  mention,  namely, 

die  biaMUAJui  wilt  1^^  sandstone  found  near  the  villam^  of  llosenalib,  in  (^uwn',s  Coimty^  and  we  be- 

hffn\  m  many  p  >  jtrincipal  chain  of  hills,  as  well  us  ni  the  sub-chains,  bordering  the  eiisu-ni  side  of 

tiw  ikiLfttuioct  in  Ui.u  muI  ihc  neighbouring  counties,  and,  perhaps,  also  in  Clan^.  This  sjuidstone  works  lieau* 
tifidljr,  and  is cxciH?dingly  durable;  nuissesof  it  extH^sed  for  centuries  appearing  to  have  uiuiergone  no  change. 
A  gnail  tuunlMO' of  the  ancit^nt  monumental  crosvses,  «]Uoin- stones,  audundlions  of  the  ecch'^iastical  buiklingis 
ift  1^  ci»ttiml  PttTt,  and  even  in  the  eaat  and  west  of  Irebintl^^  a[>j>ear  to  have  been  made  from  this  rock^  or 
t  'fVKT'  fimiilir  one*.  The  early  <hite  at  which  it  waj*  worked  nii^ty  be  judginl  from  the  fact,  that  one  of  the 
*  diib«iillAptHl  Mooes  tbund  in  the  Katli  of  Newgrauge^  on  the  lioyne^  is  made  IVoui  this  stone.  Two 
'tall*  and  bases,  of  tlus  stone  wen_'  exbihitxjtl  by  Mn  K.  Cassidy,  of  Mouasterevan,  and 
_     lij  <  xpow'd  to  the  weather,  aii[M'ared   unaltered.     The  Mai*<iuesa  of  Ely  exhibite<l  two 

I  of  ^^i*'*^*^-"*' .  i*«*i  as  this  kind  ofnx'k  is  souutimes  called, /ree^/r/ne,  from  near  EnniskiUcD,  which 
.  the  «une  character  as  the  llosenalis  stone.  This  stone  is  admirably  adapted  tlir  bnililing,  and  is 
i  aKpal)l*->  .iftti  -.riiamcntsd  application.  We  have  no  htisitution  in  saying  that  both  this  and  the  Hose- 
i  an  excellent  substitute  for  the  much  more  axpeimive  Caen-stone  so  much  employtsl  in 
IS  the  fine  polish  of  the  surface  ofoii«  of  the  blocks  showed.  Kone  of  the  new  red 
I  or  Dungannon  was  exliibited.  Some  of  the  gi*its  and  sautktones  in  the  collection  of 
»iupany  aiv  admirably  atlapted  for  building  purposes.     Many  sandstones,  especiidly  of 


lWcodl-tlt«tt««m^  ctaiUiin  such  a  large  amount  of  clay  that  they  appear  as  if  rudely  laminat^id^  and  may  lie 
I  are  the  Carlo  w  calcareous  fin 
fl  sjit^cimen  of  which  was  exhibited. 


•|tltt  intn  fl»jr«.     Of  this  kind  are  the  Carlo w  calcareous  flags. 


tney  apjicar 
i,  which  jux; 


so  much  used  in  Dublin  \  and  those 


tenn  applied  t4>  all  fine-gniined  argtllaceouB  or  clayey  rocks  breaking  into  thin  liioiinie. 
H~bea  tbu  UiuuiuLL-d  t-hariicter  is  but  im|xTiectly  develoj>ed,  the  tenn  shuie  is  used ;  when  it  is  m  perfect 
tkst  1^9  nick  niadily  spht*  into  thin  even  plates,  it  b  callij^  ranjing-^hite.  The  colour  of  slate  rocks  is  as 
vaiiiiif  «#  Uto  dcgrrv  of  himination  :  the  cliief  coh*nrs  are,  liowever,  gray,  gRxniish-gray,  green,  purplish, 
I  durit  bbac.  Ibxifing  slate  is  almost  alwavs  of  the  latter  colour.  Shtte  rocks  insensibly  pass  into  ^its 
— *^-;ii*tJje  argillacious  constituent  diminishes,  and  that  of  sand  increases;  the  property  of  lamiuabilitj^' 
«HHMnaBg  in  the  «inw*  degre*'  ;  the  finer  and  more  argilljiceous  the  date,  then^tbre,  the  lx!tter  adapted  it  is 
$m  jiililini^  mnfiii^  lnii  When  slate  nx-ka  are  in  contact  with  large  masses  of  igneous  n>cLs,  esjKJcialiy 
«kll  pmtwl^s  they  undergo  a  remarkable  change,  being,  as  it  were,  leaked  into  what  is  called  mica  state, 
viiek  MMMrCitmsM  paiMcs  almost  completely  into  mica,  one  of  the  constituent.**  of  granite.  AVhci-e  the  rock 
thai  illiorl  luul  been  origimdly  a  tine-grained  sUti',  and  the  baking  not  jjrtK^i'odttil  xxivy  far,  it  m.iy  still  be 
WhA  fcr  F0nlini'-«lar4'.  Ihui;^  more  ilurable  than  the  unaltered  rock,  althout^b  the  slates  are  not  so  even. 

Goud  r-  ltd  be  of  an  unilbmi  hue  grain,  should  spUt  easily  into  even  phit^s,  which  may  tie 

taAfmOTx  y  a  sudden  blow  of  a  sharp-pointed  instrument  without  being  tractured  ;  its  colour 

•IvHBi]  not  b«  T*  ^  that  indicates  a  large  fjuantity  of  carbonaceous  matter,  the  presence?  of  which 

mm^tmm  the  ii&<'  >  of  Uie  slat^^;  It  should  also  1k'  free  from  pyrites;  und  finally,  it  should  not  ab- 

4Brl>  SMieli  witor  ttttltef  by  its  surface  or  edges,  a  point  which  is  readily  ascertained  by  weighing  a  piece  of 
tfasdnr  ilftlr,  plfinjr?f*g  it  m  water,  and  then  weigbmg  it  again  ailer  the  surface  had  jiartially  ilried. 

^lllMiiigf  '  tly  lamuiated  slate -rocks  Am  sometimes  used  as  a  buihiing  material,  they  are  not 

I  mk^Mti :  se.     The  finer  kinds  of  roofing-elate,  when  hirge-sixed  slabs  can  l>e  obtained,  are 

plfjfor  many  usciul  purpo9eft|  besidee  the  roofing  of  buildiDgs  \  such  as  the  construction  of  cii»tems, acid 
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condensers,  ridge-tiles,  and  water-tables  of  Gothic  buildings,  rustic-tables,  billiard-tables,  benches  for  labo- 
ratories, baths,  &c. 

The  slates  which  come  into  commerce  for  roofing  purposes  are  of  nine  different  sizes,  and  there  is  a  very 
curious  nomencUture  employed  to  denote  them.  Thus,  the  smallest,  which  are  16  inches  by  8,  are  called 
ladies^  then  come  the  countesses^  of  which  there  are  three  sizes  ;  then  duchesses,  of  which  there  are  two  sizes, 
the  largest  being  24  inches  by  12  inches.  These  six  sizes  are  sold  by  the  thousand,  consisting  of  1200  slates ; 
a  thousand  of  the  ladies  weighing  about  25  cwts.;  and  the  duchesses,  of  the  size  just  mentioned,  about^S  tons. 
The  sizes  above  the  latter  are  respectively  queens,  rags,  and  imperials,  and  are  sold  by  weight. 

Roofing-slate  occurs  abundantly  in  Ireland;  especially  in  Wicklow,  the  south  of  the  county  of  Cork,  Kerr}-, 
at  Killaloe,  in  the  county  of  Clare,  and  in  Donegal ;  but  the  only  localities  where  it  is  work^  extensively  are 
Glanmore,  in  the  county  of  Wicklow,  Killaloe,  and  Valentia,  in  Kerry ;  all  of  which  were  represented  in  the 
Exhibition.  The  slates  of  Killaloe  and  of  Valentia  are  remarkable  for  their  durability,  and  we  believe  also 
those  of  Glanmore.  Large  slabs  are  obtained  at  all  three  places;  and  are  made  into  tables  and  other 
obje<tts,  examples  of  most  of  which  were  in  the  Exhibition,  but,  with  the  exception  of  Valentia,  not  to  any 
extent.  The  slabs  which  can  be  obtained  at  the  latter  quarries  are  of  remarkable  size,  as  was  well  illustratiKi 
by  the  specimens  placed  in  front  of  the  Exhibition  Bunding.  The  cisterns  from  these  quarries  exhibited 
were  well  deserving  of  attention,  and  remarkably  cheap,  the  price  for  one  of  about  1200  gallons  being  not 
more  than  from  £8  to  £10.  A  number  of  articles,  such  as  baths,  &c.,  made  from  the  celebrated  Penrhj-n 
Slate  Quarries  (Bangor),  were  also  exhibited.  These  quarries  are  of  inmiense  extent,  and  of  great  im- 
portance, and  employ  about  2000  workmen. 

GYPSUM,  ALABASTER,  PLASTER  OF  PARIS,  SCAOLIOLA,  AND  PLASTIC  IVORY  OR  PROTEAN  STONE. 

Gypsum ^When  lime  combines  with  sulphuric  acid,  it  forms  sulphate  of  lime.  This  substance,  in  com- 
bination with  water,  constitutes  the  kind  of  rock  known  as  gypsum,  and  is  the  material  from  which  plaster 
of  Paris  is  made.  It  rarely  occurs  associated  with  the  older  rocks,  but  abundantly  in  those  above  the  new 
red  sandstone,  but  more  especially  among  what  are  called  tertiary  rocks,  such  as  those  upon  which  Paris  and 
London  are  situated,  and  which  are  among  the  newest  with  which  we  are  acauainted.  G}7)sum  occurs  in 
several  forms  in  Nature ;  when  crystallized  it  is  transparent,  and  from  its  lamellar  structure  may  be  split  into 
thin  plates,  which  were  formerly  used  as  a  substitute  for  window  glass,  especially  in  Germany,  where  it  was 
known  under  the  names  of  Marienglass  and  Franeneis  (Mary's  glass  and  woman  s  ice).  This  form  of  gypsum 
is  now  chiefly  used  in  the  manufacture  of  sealing  wax,  m  paper-staining,  and  in  making  an  exceedingly  fine 
kind  of  plaster  of  Paris  for  the  preparation  of  the  so-cdl<Ki  plastic  ivory.  When  gypsum  consists  of  an  ag- 
gregation of  minute  crystalline  grains,  constituting  a  semi-transparent  or  rather  translucent  mass,  it  is  ala- 
baster :  when,  on  the  other  hand,  it  consists  of  a  dense  mass,  without  any  apparent  crystalline  structure,  and 
perfectly  opaque,  it  is  the  ordinary  dense  gypsum  used  for  making  plaster,  and  as  one  of  the  modem  elements 
of  cheapness  (/)  in  the  manufacture  of  mustard,  pepper,  and  many  other  substances ;  and  also  as  a  manure. 

Giysum  consists  of  79*07  of  sulphate  of  lime,  and  20*93  of  water ;  when  heated  to  a  temperature  of  about 
272**  Fahrenheit,  or  about  that  of  a  baker's  oven,  it  loses  almost  the  whole  of  its  water,  but  is  capable  of 
again  combining  with  it  on  being  moistened.  If  the  gypsum  be  powdered  after  being  baked,  and  then  mois- 
tened, it  will  soudify ;  upon  this  property  is  founded  its  use  as  plaster  of  Paris.  To  prepare  this  substance 
the  gypsum  is  placed  in  a  sort  of  oven,  where  it  is  heated  xmtu  it  loses  nearly  the  wnole  of  its  water,  after 
which  it  is  ground  in  a  mill  usually  similar  to  that  employed  for  making  wheaten  flour,  but  sometimes  by 
stamps,  cylinders,  or  edge  stones,  when  it  is  ready  for  use.  The  chief  point  in  the  preparation  of  plaster  of 
Paris  is  the  burning,  or  rather  baking.  K  only  half  the  water  be  driven  off"  it  will  not  set ;  if  it  be  heated 
above  the  temperature  just  mentioned,  it  will  become  what  the  workmen  term  "dead-burned,"  and  will  no 
longer  combine  with  water,  while  if  three-fourths  only  be  driven  off",  its  maximum  point  of  setting  appears  to 
be  reached.  The  common  kilns  used  for  baking  it,  like  the  ordinary  baker's  oven,  are  heated  directly  by  the 
flame  of  the  fire,  and  even  in  some  cases  the  fire  is  actually  made  in  the  kiln  itself;  which,  when  the  latter  is 
sufficiently  heated,  is  raked  out,  and  the  gj'psum  introduced,  the  baking  being  thus  eflTect^  by  the  heat  re- 
tained by  the  oven.  The  result  of  this  system  is  that  the  gases  of  the  flame  sometimes  come  in  contact  with 
small  portions  of  the  gypsum  at  a  high  heat,  and  convert  it  into  a  substance  called  sulphuret  of  calcium ; 
which,  being  placed  in  contact  with  water,  evolves  the  stinking  gas,  sulphureted  hydrogen,  and  in  other 
respects  injures  the  quality  of  the  plaster.  All  these  difficulties  may  be  obviated  by  using  hot  air,  the  tem- 
perature of  which  could  be  regulated,  and  which,  where  large  quantities  of  the  gypsum  would  be  operated 
upon,  would  be  more  economical  than  the  present  system. 

It  would  be  out  of  place,  even  if  our  space  admitted  of  it,  to  describe  here  the  mode  of  making  plaster 
casts  ;  but  we  shall  say  a  few  words  upon  the  application  of  plaster  of  Paris  as  stucco.  In  this  kind  of  work 
a  ground  is  first  laid  on  of  inferior  plaster  of  Pans,  simply  mixed  with  water ;  upon  this  is  then  laid  a  coating 
of  a  finer  kind,  mixed  with  size  or  glue.  The  addition  of  the  size  enables  the  surface  to  be  rubbed  smooth 
with  pumice-stone  ;  aft^ir  which  it  is  washed  over  with  a  milk  made  with  fine  plaster,  and  a  much  stronger 
solution  of  glue ;  when  dry  the  surface  may  be  polished  with  tripoli  or  rotten -stone,  any  desired  colour  bemg 
given  by  mixing  the  proper  pigment  with  this  milk.  Where  it  is  desirable  to  produce  a  hard  surface  capable 
of  receiving  a  marble-lite  polish,  it  is  impregnated  with  linseed  oil,  and  polished  with  linen  rubbers.  From 
some  cause  or  other  the  ceilings,  walls,  &c.,  coated  with  plaster  of  Paris  m  Dublin,  and  elsewhere  in  Ireland, 
invariably  crack  after  some  time,  a  result  which  is  almost  unknown  in  Paris,  where  the  art  of  stuccoing  is 
carried  to  great  perfection.  Perhaps  one  of  the  causes  of  this  defect  is  to  be  traced  to  the  bad  quality  of  the 
gypsum,  and  the  imperfect  mode  of  baking  it,  on  the  one  hand,  and  to  the  addition  of  large  doses  of  lime, 
on  the  other.  The  modem  style  of  building  mere  shells  also  adds  to  it,  by  the  great  extent  of  settling  which 
such  slight  masses  of  brickwork  are  subject  to,  and  the  considerable  deflection  which  takes  place  in  the  floors 
when  the  weight  of  a  few  persons  comes  upon  them. 
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Plaster  of  Fatia  may  be  liardeiied  so  as  to  bear  a  more  pc*rfcct  polish  than  ordinary  «rttiw?o-work,  and 
not  he  rery  readUy  scratched*  Thb  k  efilcted  by  the  adflition  of  cc-rtain  valine  substancea,  such  as  alum^ 
bonu^  ftiltcatc  of  potash,  or  soluble  glass.  Il'an  objeet  in  f>last*'r,  such  as  a  buf?t,  be  soaked  for  a  month  in 
•  ftolu^Oli  of  alum  in  twelve  to  thirteen  parts  of  watei%  and  then  wiped  and  iiUowed  to  dry  fully  in  the  air,  it 
wil!  bpfome  so  hard  that  it  can  no  lon^*r  be  si'mtehed  with  the  nan,  and  will  lose  much  of  the  brittleoess  of 
ardinaiy  plaster  casts.  Casts  treated  in  this  way  beeonn*  stained,  and  an^  alwin-s  liable  to  attract  moisture 
fitun  tbe  atmosphere.  If  baked  ^-|>,suni  be  moisitened  with  a  t^olutiou  of  alum^  or  raw-[)owdt»n^d  gvpstun  be 
well  mbuHl  up  with  a  similar  tsolutlon^  and  exposed  to  a  red  heat,  a  mass  will  be  obtained  of  a  dull  milk-whit^ 
or  more  tisuall^v  a  slight  ereani  colour,  whit  h  may  be  readily  pulverixed^  and  will  set  (juite  as  well  as  ordinary 
gjrp0illil«  Ofpecudly  if  a  wvak  folution  of  alum  be  employed  m  making  tlie  pa^t^^  Casts  prepared  of  the  com- 
pqaad  tlitia  formed,  although  taking  a  longer  time  to  cby,  are  unujfually  hanl.  Tliey  may  be  exposed  to  the 
vfAlhcr  for  some  time,  and  may  be  washed  with  a  itjionge  without  injury,  and  even  immersed  in  bjiillng 
water,  without  dimhiiiihing  their  hardness.  Those  prepaid  by  sttM^ping  m  a  solution  of  alum,  on  the  contrary', 
bocaine  quitt!  bod  ;  m  mueli  so  indeed  as  to  iH?ceive  the  impression  of  the  finders  if  FoakL*d  for  a  fow  hours 

eioki  water.  The  subatanc^e  known  jls  KcH-neV  iXMuent,  and  now  largely  employed,  is  notliing  more  thau 
filaiCer  prfi>are*l  in  thiff  way.  If  earbonate  nf  jKitai*h  or  pearl-ash  be  mixed  witli  the  alum,  so  as  to  form  a 
MAC  alum,  we  have  Martinis  cement ;  and  if  fur  the  alum  we  sub^^titut^?  bomx,  we  have  Parian  cement. 

Scag^littlfi  is  another  material  of  the  smne  kind,  now  much  employed  in  decoration.  It  h  simply  a  stucco 
made  in  imitation  of  eolourtMJ  m^urbles,  pieees  of  real  iiiar!>k%  anfl  other  stonea^  such  as  granitt\  ielspathic, 
■ad  tnicAceotu  sand,  <fce.,  Uang  often  added;  a  eompouml  of  aliini  and  gji^sum  bfing  mixed  with  the  glue 
lOilf  d  of  common  plasttT  of  Pan.s-  The  successful  imitation  of  coloiin*d  or  bn^eciated  marble  in  scagliola 
mij  be  cwiyndeitMi  as  a  kind  of  fresco -pain  ting,  and  dejx^nds  entirely  upon  the  skill  andta.sle  of  the  workman- 
Sfcr^  ahsdc  of  colour  intended  to  be  nnitnted  must  be  produced  i*eparately  by  mixing  the  pigment  with  a 
pqrlioa  of  the  aluminize^l  gyp<<uin,  and  working  them  into  a  pw^te  with  t^ke  din^lved  in  n  solution  of  alum. 
XlMae  paiixtit  9^  it  wen.%  are  then  hiid  on  uf>on  the  objeet  to  be  coatoil,  aeconling  to  the  Hnd  of  marble  or 
€thet  ftooe  to  be  imitaU^il^  the  line  veiningn  being  priHtu<.tHl  by  working  a  nurabtT  of  the  coloured  mixturea 
togctlicT  in  a  sutiiciently  pasty  condition  to  admit  of  their  eompleto  imiou  without  prtKlueing  a  fusion  of  thij 
mofir».  Wlien  the*  sjurface  has  fbned  and  become  hard,  it  is  rubbed  even  with  puniiee- stone,  washed  with  a 
^oiigi%  ftnd  then  nnigldy  yKilisheil  with  rotten -stone  and  ehaixoal,  the  final  pohsh  l)eing  given  with  tripoli 
or  fi*lt€0-st<ine  and  oil,  and  finally  with  oil  alone.  B>*  this  menus  a  very  iiiie  pjlish,  nourly  equal  to  innrble, 
hmt  Ijt  given  to  it ;  and^  when  exeeirted  with  skill  and  taste,  it  is  scarcely  inferior  in  beauty  to  many  varie- 
gBled  kinrls  of  tliat  miiteriaL  The  usual  sj^eeimens  are,  however,  t^adly  deficient  in  ta^te,  the  nnmidaeturer  s 
objoct  mppnx^ntly  being  to  produce  combination,  sinning  against  all  the  lawa  of  colour,  and  resembling  nothing 
ever  tomM  as  a  rock. 

C-cmitnoti  pla?t4^r  of  Paris  casta  resemble,  in  many  reirpecta,  the  dense  gj-psum^  from  which  a  good  deal  of 
tk^  pUsier  of  commerce  is  made;  and  as  tliis  ditlers  from  ah&baj^er  only  m  its  molecular  structure,  many 
have  imagined  tluit  it  might  he  possible  to  convert  piaster  into  a  material  resc?rnlibng  that  beautiful 
llie  nearest  approach  which  has  yet  been  mafle  to  the  sohitiou  of  this  important  probleni  is 
8  invention  of  the  so-called  protean  stone  or  plastic  ivonj.  This  substant«,  which  is  well  adapted 
fa  aurmup  in  imitation  of  ivurj',  and  the  manufacttm^  of  various  omanients,  is  made  by  exposing;  the  plaster 
OPtf  or  block  of  the  same  sul>stance,  to  a  temperature  varying  fi^m  '250'  to  3511'  Fahrenheit  tluring  twentv- 
Scmr  faom^  by  which  the  whole  of  the  water  comlaned  with  tbe  sulj)hate  of  liine  is  driven  c»(r,  and  the  matenid 
ndueed  U)  tb©  condition  of  pbister  of  Paris.  After  undergoing  this  openttion  it  still  retains  its  form,  but  is 
cauaodiagly  iriable.  Sometimes  drj'  pulverulent  pLister  is  pressed  into  the  moukls^  instead  of  casting  it  in  the 
MOilt  fittte ;  but  in  this  c;ir%  also,  it  is  subjected  to  the  drj'ing  process,  althougli  tbe  jilaster  had  been  previously 
llafclfff  If  it  is  intended  that  the  object  should  have  a  eertiiui  transluceney  Uke  alabiL«*ter,  it  is  then  soaked 
in  wmc  trmnqjariint  hard  varnish.  pnrifii*d  oUve  oil,  or  melted  steariiie.  If,  on  the  other  hand,  it  is  intended 
ibid  it  aboolfi  be  quit«  opacpie,  this  op<»ration  is  omitted.  The  olrjects  are  hardened  by  iuiinersing  them  for 
a  namafit  tn  water  at  a  tem jK*ratnre  of  from  iW  to  B7^  Fahrenheit.  This  ojicration  is  repeate<l  every  ten  or 
tteai  oiiiitit^s,  until  the  suljihati*  of  lime  is  completely  saturated  ;  by  which  means  the  ma.ss  b<.<'Ctmeij  crj'stal- 
Emi»  sail  banier  than  ahibaster.  Tlie  important  part  of  the  proixtss  is  the  gtage-wiae  condunation  of  the  water 
wkih  tbe  •ulphat^  of  iime,  and  unless  great  care  is  bestowed  upon  it  the  mass  crumbles  to  powder.  By  mix- 
ing vanoum  pigments  with  the  water,  any  desired  colour  may  be  given  to  the  plaster. 

If  miAd  be  fused  with  about  thn^  or  four  times  itii  weight  of  pearl-ai*b,  a  silicate  of  potash  or  gbiss  is 
fnnard^  which  is  quite  soluble,  and  has  l>een  occjisiontdly  eniploycKl  to  impregnmtewoodj  which  it  renders  in- 
wiHlwMiibV  If  plaster  caats  Iw  worked  with  this  snbslance,  the  sulphate  of  lime  and  §ilteate  of  potash  mu* 
Unljf  deoomipose  each  other,  and  fljrm  a  new  compound,  which  is  exceedingly  hxird^  beai-s  a  good  polish,  iind 
OM^  b^  wafbed  with  soap  and  water. 

Gypmim  ia  fl^und  tn  immense  quantities  in  the  neighbourhood  of  Paris,  hence  the  U'vm  poster  of  Paris, 
la  Efkgland  it  exists  in  greatest  abundance  in  Derbyshire,  Nottinghamshire,  and  Cumberland.  That  brought 
ftwni  fiance  is  considered  the  liCiit,  probably  because  it  is  so  ven^  hard  and  cr}  staUine,  for  the  hiur*ler  the 
nattrsl  c".t»?uni.  th*'  iM'tt*  r  is  the  plaster;  the  superiority  of  the  I^aris  gypsum  may  tdso  l>e  owing  to  the  pn*- 
^mat  f  clay  which  exista  in  it.     The  form  of  gjpsum  known  a*  alabaster  cK'curs  abuii- 

imt)^  y  in  Tuscany,  where  it  is  hirgely  employed  in  the  manufactum  of  ornaments, 

tWptum  occitTB  in  ««^verai  parts  of  Irehind,  but  the  most  impcjrtant,  and  inde4*d  hitlierto  the  only,  localities 
men?  it  bus  ^»c^n  T!i»covcred  in  workable  quantities  are  at  Carrickmacross,  in  tbe  county  of  ^fonaghan,  and 
MKT  Loagii  the  countn*  of  Leitrim.     That  found  at  the  former  is  of  excellent  ipmlity.  and  would, 

M»  doubt,  '  .'^ly  adapt4?d  for  making  plast^-r,  and  might  1m?  largely  introduced  into  Dublin  for  that 

MBWOM,  M  the  imght,  with  the  pi-osent  facilities  of  trans|:>ort,  would^  we  lielieve,  be  less  than  that  paid  for 
tba  H^adi  msioin  now  exclusively  used  here.  The  Leitrim  gjqisum  i.s  of  very  peculiar  quality,  consisting 
i^a  doMB  vGm  maOf  filled  with  blackidh  crystals,  about  a  quarter  of  an  inch  wide,  and  from  a  (juarter  to 
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half  an  inch  long,  of  a  form  of  sulphate  of  lime  known  as  celestine.  Considerable  quantities  of  gypsum  may 
yet  be  discovered  in  the  neighbourhood  of  Belfisist.  A  large  block  of  the  Carrickmacross  gypsum,  from  the 
Shirley  estate,  in  the  barony  of  Famey,  and  a  sample  of  the  plaster  made  from  it,  were  sent  to  the  Exhibition 
towards  its  close ;  a  small  piece  of  the  peculiar  gypsum  of  the  coxmty  of  Leitrim  was  also  exhibited.  Mr.  Davis, 
of  this  city,  exhibited  samples  of  raw  English  gypsum^  and  several  cast  slabs  of  plaster,  of  various  qualities, 
which  appear  to  have  been  well  baked.  We  believe  the  only  exhibitors  of  scagliola  were  the  Messrs.  M^Anas- 
pie,  of  Great  Brunswick- street,  and  the  specimens  shown  by  them  were  too  small  to  judge  of  the  artistic 
execution  of  their  work,  which,  it  is  needless  to  observe,  is  the  chief  point  in  scagliola.  The  material  appeared 
to  be  good,  and  to  be  capable  of  a  high  polish.  The  only  specimens  of  plastic  ivory  which  we  recollect  having  seen 
in  the  Exhibition  were  a  few  small  statuettes,  of  great  taste,  and  boxes  ornamented  with  alto-relievos,  m  the 
German  Department ;  the  statuettes  were  not  cast,  but  were  original  designs,  carved  out  of  a  block  of  the 
prgoarcd  substance,  which  appeared  to  be  a  beautiflil  material  for  the  purjiose,  but  sofler  than  what  is  used 
m  Engknd.  The  substance  used  to  give  them  translucency  was  stearic  acid.  There  were  no  specimens  of 
alabaster  in  its  natural  state,  but  there  were  several  vases  and  flower-baskets  of  Tuscan  alabaster ;  one  of  the 
former  was  exhibited  by  a  gentleman  of  Dublin,  the  others  were  placed  in  the  German  Department,  although 
the  work  of  and  exhibited  by  an  Italian, — somewhat  on  the  same  principle,  we  suppose,  that  no  distinction 
was  made  between  the  productions  of  Ireland  and  those  of  Great  Britain. 

ROMAN  AND  PORTLAND  CEMENTS,  ASPHALTE  FLAGGING,  ETC. 

Cement,  in  its  widest  sense,  means  any  liquid  or  plastic  substance  capable  of  solidifying,  by  which  bodies 
may  be  firmly  bound  together.  In  this  sense  many  of  the  materials  which  we  have  described  are  cements  ; 
but  it  is,  perhaps,  better  to  restrict  the  term  to  those  of  mineral  origin,  in  which  the  lime  is  employed  in  the 
condition  of  carbonate  of  lime,  or  caustic  lime ;  and  to  include  those  described  in  the  last  section,  in  which 
the  lime  is  employed  as  sulphate  or  gypsum,  under  the  term  plasters.  If  we  bum  a  piece  of  limestone  or 
chalk,  we  deprive  it  of  its  carbonic  acid,  and  reduce  it  to  the  condition  of  caustic  lime ;  which,  on  beinjg 
moistened  with  water,  will  combine  and  soUdify  a  portion  of  it,  and  become  slaked  or  hydrated  lime.  Kthis 
oompoimd  be  exposed  to  the  atmosphere  it  will  gradually  absorb  the  carbonic  acid,  which  is  always  present 
in  minute  quantities  in  the  atmospnere,  and  become  the  same  substance,  chemically  speaking,  that  it  was 
previous  to  having  undergone  the  operation  of  burning.  Its  form  will,  however,  be  completely  altered ;  in- 
stead of  being  a  hard  compact  mass  it  will  be  quite  pulverulent.  K,  however,  it  be  mixed  with  a  large  (quantity 
of  sand,  and  placed  as  mortar  between  stones,  it  will,  in  course  of  time,  become  quite  hard  and  bind  them 
together.  The  cause  of  this  cementation  is  not  well  understood ;  but,  so  far  as  we  can  judge,  it  is  attributable 
to  : — 1.  The  action  of  the  lime  upon  the  sand,  by  which  part  of  it  is  converted  into  silicate  of  lime,  which  is 
insoluble ;  2.  The  crystallization  of  part  of  the  caustic  lime  ;*  and  3.  The  peculiar  force  which  causes  certain 
substances  to  abstract  from  a  solution  a  portion  of  the  solid  matter  which  it  may  hold  dissolved  without  com- 
bining with  it,  and  which  even  acts  to  some  extent  between  one  solid  and  another  made  into  a  paste  with 
water.  This  is  the  same  force  which  causes  dye-stuffs,  &c.,  to  adhere  to  tissues.  That  these  forces  may 
produce  their  full  effect,  the  mortar  must  gradually  dry,  and  hence,  in  the  presence  of  water,  scarcely  any 
binding  action  could  take  place.  There  are  some  limestones,  however,  which,  wlien  propi»rly  burned,  will 
actually  become  hard  even  under  water, — and  on  this  account  they  are  called  hydraulic  limes^  from  their  capa- 
biHty  of  being  employed  in  hydraulic  structures.  It  is  quite  evident  that  the  cause  of  the  settling  of  such  limes 
is  to  a  great  extent  different  from  that  of  common  mortar.  In  this  case  the  cause  is  apparently  altogether 
chemical,  for  we  find,  on  analyzing  these  limestones,  that  they  do  not  consist  of  pure  carbonate  of  lime,  but 
contain  a  variable  proportion  of  a  material  consisting  chiefly  of  silicates  of  alumina,  with  some  potash  and 
soda.  When  such  limestones  are  burnt,  the  carbonate  of  lime  which  they  contain  is  converted  into  caustic 
lime  ;  this  reacts  upon  the  silica  compounds  and  forms  a  combination  which  solidifies  in  water,  llie  more, 
therefore,  of  this  clay-like  substance  which  exists  in  a  limestone,  up  to  a  certain  point,  the  more  rapidly  and 
perfectly  will  the  resulting  lime  solidify  under  water.  This  kind  of  impure  limestone  is  found  in  most  countries, 
and  must  exist  abundantly  in  Ireland  if  properly  sought  for.  A  ver}-  good  variety,  which  has  stood  the  test 
of  experience,  is  found  on  the  shores  of  Lough  Kee,  a  few  miles  above  Athlone,  and  was  employed  in  the  con- 
struction of  the  locks  and  other  works  on  the  Shannon.  One  of  the  best  in  Great  Britain  is  that  which  occurs 
at  Aberthaw  in  the  Island  of  Anglesea.  This  limestone  belongs  to  what  is  called  the  lias  formation  ;  and,  as 
the  hmestones  of  this  group  are  thinner  than  those  of  the  older  limestones  from  which  we  get  our  marbles, 
they  are  usually  more  impure,  and  hence  there  can  be  no  doubt  that  the  patches  of  it  which  occur  in  the  north 
of  Ireland,  in  the  counties  of  Londonderry  and  Antrim,  must  contain  beds  capable  of  jielding  hychraulic  lime. 

As  the  earthy  components  of  natural  hydraulic  limestones  are  not  chemically  combined  with  the  lime 
before  burning,  we  may  naturally  expect  that  if  we  add  clay  or  other  silicates  to  pure  powdered  limestones, 
and  then  bum  them,  we  shall  obtain  an  artificial  hydraulic  hme.  This  is  not  only  tme,  but  further  there  are 
certain  natural  substances  which,  without  previous  burning,  are  capable  of  forming  similar  compounds.  This 
fiict  was  well  known  to  the  Romans,  who  employed  for  that  purpose  a  soft  porous  rock,  consisting  of  a  kind 
of  volcanic  ashes,  containing  pumice-stone,  and  somewhat  similar  in  composition  to  it.  This  substance 
occurs  in  ^at  abundance  on  the  shores  of  the  beautiful  and  classic  bay  of  Baia,  near  Naples,  and  on  that 
of  Naples  itself,  being,  in  both  cases,  the  result  of  volcanic  action.  This  rock  was  reduced  to  powder,  and 
brought  to  Rome  in  considerable  quantity  under  the  name  of  Pulvis  Puteolanus^  where  it  was  used  and  mixed 
with  an  equal  quantity  of  lime,  in  the  constmction  of  aqueducts  and  public  buildings.  The  ancient  Puteoli 
having  since  Italianized  its  name  into  Puzzuoli,  the  Pulvis  PuteoUmus  is  now  known  as  Puzzolana,  A  nmflar 

♦  Fresh  mortar  consists  of  burned  lime  and  lime-water,  in  the  form  of  minute  crystals,  which  tend  to  bind  the  Hme, 
or  Ume  held  in  solution.  According  as  the  water  evapo-  gradually  converted  into  carbonate,  together ;  which  in 
rites  from  the  mortar,  the  lime  held  in  solution  precipitates      time  becomes  an  indurated  masa 
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ailXING  AKB  MINERAL  PRODUCTS, 


-  Icaiiie  di^rict  of  the  Rhine,  near  Bonn,  and  in  many  parts  of  France,  &c  Beyond 

whenever  it  coidd  \m  found,  no  Attempt  w:is  made  to  siibstituto  otiier  sultstanoe^ 

us  lii*/  run  in  tni'  last  ceutiiry.     One  of  the  earliest,  and  now  tjesrt  known^  becaxLse  yery  miccesshil 

y  that  of  Parker  ami  Wyatt,  for  which  a  imt<»nl  wufi  gmntt'd  in  Lomlon,  In  the  year  1796,  under 

•  Kiauan  cement,**  and  now  goiiietime$  called  Parker  if  eement.  Tlus  cement  is  made  from  earthy 

ci«wii*  no«iule*4,  iibounding  in  the  I^^ndon  ehiy  and  other  beds  belonging  to  the  U-rtian'  formation,  found 

e|^,tiv    1  li.  T.]-  .  r  \V  i.r),(  ^  yji  the  coasts  of  Kent,  in  Ei^sex,  and  in  Yorkahin^,  These  noduh-s  are  lTv<piently 

-  b>-  the  ueiioLi  of  the  tidal  cnrents  alon^?  the  coasts,   and  ai"tt  then  drediXLil  up, 

liief  9oui*ce,  at  present,  Lh  llarwieh,  on  the  Yj^^ws.  cxm^U  tlie  quantity  manufaeturtd 

lued  there  iH-Jng,  at  lea*?tt  •i,0(X>,0<X>  bushob,  annually.   Similar  noflule^,  or  iia  they  are 

the  I^itin  word  septum^  an  eni'losur<?,  in  conM'qiienee  of  Ijein^  found  enelosod  in  the 

ibund  in  HainfKshirc,  from  whieh  a  Ii«ijhter'C«jloured  eement,  known  as  medi/m  vemetUy  is  made. 

rtlie  elayey  limestone  lx;d.*f  of  the  lias  formation  are  also  U3t*d  for  cement,  fi^enei*aliy  with  the  addi- 

doO  of  >ome  rlavey  »ub*tauw.  Of  this  kind  is  the  article  known  as  Atkinson^s  or  ilul|Trave  cement*  The 
ncipl  pi*rti.*ctly  arti£ctal  of  all  the  cements  ma(k»  Ls,  however,  that  known  ai*  Portl/iml  cemeni^  which  is  com- 
pcxMl  of  a  niJJtture,  in  certjiin  proportions,  of  ordinary  limestone,  and  the  da)'  or  Une  alluvial  deposits  of  oer- 
lain  nivrK  especially  of  those  which  have  llowed  over  e.xtc^nsive  beik  of  clay,  and  ^uft  limestone,  or  chalk  ; 
dik  mtitture,  atU»r  lx.nng  dried,  is  bunoiL  The  name  Portland  is  not  derivetl  from  the  materials,  but  simply 
Ihm  tlie  colour  of  tl»e  element  being  like  that  well -known  building  stone.  Tliis  cement  is  very  strong;;  m- 
deocl.  Bom  soine  ejt[>eriments  made  in  I^ondon,  in  1851,  it  would  appear  that  Portland  cement  is  nearly  four 
timai  WB  flrun^as  the  ln^st  natural  cements ;  an  im|Kirtant  property  which  renders  it  well  adapttnl  tbr  inakinfr 
B,  When  ten  to  twelve  parts  of  ^"avel,  or  fni^ments  of  rock,  are  mixed  with  one  part  of  Porthincl 
,  ftit  cxtnmiely  jKwerful  substance  of  this  kind  ^  ibrraed,  which  i»  often  capable  of  l^earing  gnmtiT 
;  UtAn  similar  soli<i  ina^sst^s  of  the  ro<iki*  to  which  thi»  {>i.4il>les  foruung  the  concrete  Ixlong.  Certain 
flf  of  iron  ^lag?^  or  ''  cindex/*  when  reduce*!  to  pow<hT,  are  well  adapted  for  makinfj  gof>d  cementJi,  on 
[  iiftkcd  with  clay  and  lime.  A  few  years  since  a  Mr.  Kaiiaome  {latented  a  kind  of  ai*titicial  stone,  with 
1  lie  pit>po>**tl  to  pnxiuce  architectur.d  ornamentss.  Ills  process  c<m»ijrt,s  in  ili(<sohing  Hints  in  a  solution 
of  cmn^lic  ro<Li.  under  a  pivj*^ure  of  from  50  to  80  lbs.  on  the  s<|mire  inch,  by  whieh  he  obtfdns  a  silicate  of 
ttifak  |«mnd  i»  then  mixnl  with  pipe-clay  and   i^imd  flints,  and  worke<l  into  a  paj«te,  which  is 

liailldi-'  -   'le-^ired  forms.    Inferior  clay.-',  smch  a»  clay  mai*ls  and  tine  sand,  may  be  muHl  instead  of  the 

|ii|i#-«Jat  and  ihnt^  for  coarse  articles  ;  in  eiliher  ca«e  the  moulded  article  ia  baked  so  as  to  form  a  hard  semi- 
rimmed  ifiasu  which  !»  laid  to  l)e  durable. 

There  wrre  oidy  two  exhibitors  of  ci»mcnt  in  the  Exhibition  :  namely,  Jlr.  Davis,  of  this  city,  who  exhi- 
biUxi  a  aerien  <>r..tHJw  ft>mii:il  of  Roman  and  Portland  cements,  of  ditferent  miahties  (tlie  septaria,  fixjm  the 
Lapdon  dU^  firepjired  cement)  ;  and  tlie  Messrs,  M'Ana^ie^  also  of  Dubhn,  who  cxliihiti^d  Portland 

riiHWiiti.  an  made  with  it.     None  of  these  cements  appear  to  hare  been  prepared  with  Iri^sh  mate- 

littfe,  aitho^i  _  «*  can  now  be  said  to  be  deficient  in  the  mean?  of  makinjir  ivments,  and  in  Ireland  they 

txiit  in  gfv  K^'e,  though  not  exactly  of  the  ftame  kind  as  those  u^'d  in  England.    Indeed,  we  believe 

ikal  no  «nit)CM.i  ct_  uient  is  now  made  in  Ii^land. 

nere  <Mily  TCninins  to  notice  one  more  trement, — and  that  which  was,  perhaps,  first  mvented, — namely, 
at*     This  peculiar  substance  occurs  under  various  conditions  in  several  parts  of  the  world.     In  the 
idCTtimtlMd  it  in  fountl  fi>rming  a  fujrt  of  lake,  almttst  in  a  state  of  purity  ;  it  also  occurs  on  the  shores 
like  Dend  Sta^  and  at  A^lona  in  AJbaiua.  in  a  more  or  less  pure  form.     In  general,  however,  it  is  (bund 
l»rl«  of  limestone,  a.*t  in  Dalmatia,  Carinthia,  the  Tyrf»l,  the  State*  of  the  Church,  and  in 
rtitri^  MfrrjUHK'.  Enjftand,  Scotland,  and  in  America,  &c.     The  bituminous  or  asphalt  e  stone  thus 
fillBiil  V  than  from  U.l  to  "20  [ler  cent,  of  bitumen  ;  for  example,  the  celebrated  Seyssel 

Hokiil'  I  ^  at  Seyssel,  in  the  department  of  A  in  In  Burc^undy,  contjiins  only  8  jier  cent,  of 

Imaivci,  luid  V»i  of  earbotiate  of  lime  ;  and  that  of  the  Val  de  Travers,  in  Switzerhmd^  12  p4T  cent.  If  this 
tmhth^  tuck  lie  Bubjecti-'<1  t^j  distillation,  a  thick  oil,  containing  about  50  percent,  of  the  unalterefl  asphalte, 
tmmmt  ir^ur ;  and  on  fnibjectinf^  the  oil  to  rt^-distillation,  a  quantity  of  a  volatile  oil  i?  sc|iiinited,  wliich  is 
uMiwii  omler  the  name  of  f>etro1cum  or  rock  oil,  leaving  the  asphalte  behind.  The  separation  of  the  petro- 
leooi  It  ^Ibo  carrii'^I  on  by  Xature,  for  wherever  we  fm<l  deposits  of  asjjhalte  we  are  also  generally  sure  to 
ted  mom  or  less  oil  in  tlie  spriufp*.  Asphalte  may  be  considered  as  the  natural  tar  reanlting  from  the  dis- 
lilliCioii  of  eottl,  or  from  ve^retable  matter  generalh-;  and  where,  a«  at  Aussig,  in  Bohemia,  a  mass  of  melted 
baiiJi  i»  Ibttiid  to  have  c«jme  in  contact  with  a  be<i  of  brown  coal  or  lignite,  the  latter  is  converted  into  char- 
<mL  attd  bi  line  imm«'<'  lilmurhood  occurs  the  tar  or  asphalte,  the  voktile  oil^  of  which  are  oonatantty 

;odri»pein>lei>  [irin^p.     The  natural  jietroleum  has  not  the  disagreeable  smell  of  oCMil-tar 

f  frifHJ  that  colkiuM  iniiti  jprinjrg  is  often  liroraatic.     At  Rangoon,  in  Burmah,  there  art?,  it  is  said, 
ipfings,  which  yiild  4Pi,0(M)  hogaheiida  of  oil  |jer  annmn,  which  Ls  used  for  bm-nin^  io  lamps.  Near 
,  nide  Duchy  of  Pamia,  there  is  a  very  abundant  spring,  which  Ls  used  for  lighting  the  city  of 
CoMwIerable  j juantities  of  impun*  petroleum  arc  also  obtained  in  the  States  oi  Ohio,  Kentiick}-, 
r  York,  "'"1  "*  1-i»h\vii  \n  commerce  imdcr  the  uanie  of  Gencscn?  or  Seneca  oil,  fri>m  its  having  been 
^  aiOeei'  i  Intlians,     Petroleum,  or  rock  oil  and  asphalte,  were  both  well  known  Ut 

th«  ^  been  much  used  by  the  Eg>-j)tians  in  the  process  of  embalming  b<Kliea  ;  it 

u  Agrigentum,  in  Sicily,  henw  the  name  of  Sicilian  oU  given  to  it  by  the  Romams. 
IW  ^m  Ot      .  rement  or  mortar  is  of  verj^  ohl  date,  as  its  name  which  is  Greek,  an<l  which 

k  temd  htiOM  A  njut  which  fiignifies  to  make  firm  or  stable,  suHicienilv  indicates.  In  Nineveh,  Babylon, 
'asincnt  eifjc**,  it  seems  to  have  been  almost  exclusively  used  for  cemeniing  bncks  ;  and  in  Eg}'T>t, 
id't  Ti^,  and  cellars  were  coated  with  it*     With  the  fall  of  ancient  civilization  asphalte  lell 

-f^  as  we  are  awaiv,  was  scarctdy  if  at  all  employ e<i  until  the  disco veiy  and  working  of 
ue  of  the  Val  de  Travers,  by  D'Er^Tiys,  about  the  ye^r  1712. 
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The  process  of  making  a  pavement  with  it  is  very  simple.  The  bituminous  stone  is  reduced  to  powder, 
and  mixed  with  from  3  to  7  or  8  per  cent,  of  pure  asphalte  in  a  melted  state,  by  which  a  mastic  is  formed, 
which  serves  admirably  to  cement  gravel  or  sand  into  a  compact  mass,  well  suited  to  form  floors  of  kitchens, 
footways,  sewers,  and  water  conduits.  The  fine  footways  of  the  Boulevards  and  of  the  Champs  Elysee,  in 
Paris,  are  made  with  asphalte,  as  are  also  many  of  the  promenades  of  Vienna.  Several  portions  of  footway 
were  also  laid  down  in  London,  but  its  use  has  not  extended  as  much  as  it  desenes.  It  is  very  durable, 
exceedingly  smooth,  and  quite  impervious  to  water,  and  would  be  admirably  adapted  to  form  the  floors  of 
kitchens,  especially  in  cities,  where,  as  in  Dublin,  the  absurd  practice  exists  of  making  subterraneous 
kitchens. 

A  kind  of  asphalt  may  also  be  obtained  by  distilling  coal  tar,  which  resolves  itself  into  liquid  oils  known 
under  the  name  of  coal-naphtha,  and  used  for  various  purposes,  and  a  solid  black  pitchy  substance  which 
remains  behind.  K  this  substance  be  mixed  with  some  powdered  limestone,  it  will  form  a  kind  of  artificial 
asphalte  ;  or  a  concrete  may  be  made  with  gravel  by  means  of  it.  These  artificial  compounds  are  almost  as 
durable,  when  well  made,  as  the  natural  asphalte,  and  might  be  very  largely  employed  for  flooring  and  coating 
the  walls  of  cellars.  Where  not  subject  to  a  wearing  action  it  is  very  miperishable,  and  is  at  the  same  time 
completely  impervious  to  water.  The  introduction  of  this  substance,  as  a  flooring  material  for  kitchens  and 
other  parts  of  the  basements  of  houses,  would  be  very  beneficial  in  a  hygienic  point  of  view.  Damp  earthen 
floors  are,  as  every  one  knows,  exceedingly  injurious  to  health,  and  must  tend  to  retard  in  a  great  degree  the 
proper  development  of  children.  One  of  their  most  conmion  effects  is  to  produce  diarrhoea,  espedal^'^  when 
combined  with  the  want  of  suflicient  wholesome  food.  Now  a  floor  of  artificial  asphalte  is  nearly  as  warm  as  one 
of  boards ;  asphalte  being  a  great  non-conductor  of  heat,  and  being  absolutely  impervious  to  water,  efiectuaUy 
prevents  the  absorption  of  water  containing  vegetable  or  animal  matter,  which  in  earthen  floors  is  continually 
giving  off*  unwholesome  exhalations.  What  better  material,  therefore,  could  be  found  for  forming  the  floors 
of  cottages  for  the  working  classes  ? 

We  regret  that  n6  exam[)]es  showing  such  an  application  were  exhibited,  and  we  still  more  regret  that 
the  whole  class  of  articles  suited  for  the  general  consumption  of  the  poorer  classes  have  been,  as  it  were  by 
general  consent,  forgotten  ;  and  yet  we  have  all  kinds  of  tents  and  furniture  for  Australia.  Wliy  the  wants 
of  millions  should  be  neglected,  and  those  of  a  few  thousands  carefully  attended  to,  appears  to  us  inexplicable, 
and  certainly  does  not  speak  well  for  the  solicitude  of  the  public  for  the  progress  of  social  improvement. 
Indeed,  it  would  appear  tliat  a  visitation  of  cholera,  or  some  other  epidemic,  is  required  to  remind  people  of 
their  duties  in  this  respect. 

There  is  another  application  of  coal-tar  pitch,  and  of  the  heav\'  oil  obtained  in  the  distillation  of  the  tar, 
which  is  of  great  importance,  and  which,  although  coming  partially  under  another  section,  we  shall  mention 
here  ;  namely,  the  manufacture  of  roofing  felt.  This  consists  of  refuse  tow  and  scutching  waste,  and  waste 
oow-hair  fix)m  tan-yards  impregnated  with  coal-tar,  or  with  the  semi-solid  mass  left  after  the  distillation  of 
the  light  naphtha,  the  whole  being  pressed  into  a  sort  of  cloth.  Specimens  of  this  roofing  felt  were  exhi- 
bited by  Messrs.  Ritchie  and  Sons.  It  is  very  light,  100  sauare  feet  of  it  weighing  not  more  than  42  or  43  lbs. 
When  stretched  on  a  roof  and  nailed  on  with  copper  nails  (or  iron  nails  dipped  in  melted  tar,  and  coated 
over  with  a  mixture  of  tar  and  lime),  it  is  very  durable ;  it  will  last  a  number  of  years  with  an  occasional 
coating,  say  every  three  or  four  years,  of  the  tar  and  lime  mixture.  Such  a  felt  would  be  preferable  to  the 
filthy  mass  of  decaying  straw  with  which  the  majority  of  cabins  and  out-offices  throughout  the  countr}'  are 
covered,  and  which  is  such  a  fertile  source  of  fever  and  other  diseases.  We  have  all  the  materials,  too,  to 
make  it :  thousands  of  gallons  of  tar  can  be  had  in  almost  every  town  in  Ireland  ;  our  tan -yards  supply  the 
hair,  and  there  is  a  rapidly  increasing  supply  of  coarse  scutching  waste  becoming  available  in  ever)'  part  of  the 
country.     Here  is  one  of  the  numerous  fields  for  enterprise  which  the  country'  presents. 

The  only  exhibitors  of  asphalte  flagging  were  F.  Ritchie  and  Sons  of  Belfast,  who  showed  samples  of  the 
tar,  the  raw  asphalte  obtained  from  it,  a  large  square  of  flagging,  and  a  piece  of  concrete.  They  also  exhibited 
samples  of  three  qualities  of  roofing  felt.  The  Messrs.  Ritchie  deserve  gre^t  credit  for  the  energj'  and  success 
with  which  they  have  contrived  to  utilize  so  many  waste  products  of  manufactories. 

BRICK,  ROOFING-TILES,  TERRA-COTTA  ORNAMENTS,  MOSAIC,  AND  ENCAUSTIC  TILES,  &C 

All  rocks,  irrespective  of  their  age  or  geological  position,  may  be  classified  under  three  groups,  depending 
upon  composition : — 1st.  Those  which  are  principally  composed  of  lime,  such  as  limestone  and  chalk,  and 
termed  calcareous  rocks ;  2nd.  Those  composed  of  grains  of  sand,  cemented  together,  such  as  sandstone  or 
grit,  the  term  arenaceous  being  applied  to  the  whole  group ;  and  3rd.  Rocks  in  which  a  large  quantity  of 
a  substance  called  alumina  exists,  such  as  slate-rocks,  and  which  are  included  under  the  general  name  of  ar- 
gillaceous rocks.  There  are  some  rocks,  such  as  granite,  which  may  be  said  to  combine  the  qualities  of  the 
two  latter  classes  just  mentioned, — ^the  arenaceous  and  the  argillaceous.  Granite  consists,  as  already  remarked, 
essentially  of  two  minerals,  quartz  and  felspar,  with  which  are  intermingled  shining  plates  of  another  mineral 
called  mica.  When  the  rock  is  completely  disintegrated,  the  quarts,  which  is  almost  pure  silica,  is  found  in 
the  form  of  small  grains  constituting  sand,  while  the  felspar  is  rich  in  alumina. 

In  process  of  time  these  rocks  undergo  decay  from  the  action  of  water  and  air,  and  yield  up  their  soluble 
constituents  to  the  water  which  bears  them  away,  whilst  a  more  or  less  decomposed  detritus  is  left  behind. 
In  the  case  of  arenaceous  rocks,  the  mass  thus  lefl  consists  of  sand  and  pebbles  ;  but  in  the  case  of  slaty  and 
granitic  rocks,  it  consists,  besides,  of  a  peculiar  soft,  adhesive  substance  termed  clny^  of  which  most  soils  are 
good  examples.  Ksuch  a  mass  happen  to  be  in  the  course  of  a  stream  of  water,  this  substance,  from  its  fine 
state  of  division,  will  be  washed  out,  and  held  in  suspension  by  the  water,  will  be  carried  to  some  lower  place 
where  a  calm  pool  or  lake  is  found,  and  will  be  there  deposited,  and  form  a  bed.  Great  deposits,  evidently 
formed  in  a  somewhat  similar  way,  are  found  in  every  part  of  the  world ;  their  qualities  depend,  of  course, 
upon  the  rocks  from  which  they  were  derived.    It  is  necessary  to  remark  here  that,  geologically  speaking. 
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I  of  ckr  are  aUo  cnfisitlen^tl  a^  rocrks ;  but  in  the  previous  observations  wc  have,  for  convenience'  «akv, 
qwhI  the  word  rcH*k  in  its  common  sij^rnifi  cation  of  a  mut^  of  bard -stone. 

Wk'n  clays  are  Ibnned  from  granitf  rockn^  tin-)-  art*  Lii*ualh'  ^vliiie  or  yellowish -wbttCi  and  are  vt^n-  adhe- 
iirt*  Cfr  plastic;  when  resulting  from  the  decompo^Hition  of  slaty  itH'ks,  they  are  more  or  less  eolotji-ed  mnl 
WMSidyi  imd  when  limestone  mud  gets  intenuingled^  thinr  phisticity  is  greatly  dinimlished.  The  plai*tic  ele- 
aMnf  Oomifttfi  of  some  combination  of  silica  (([uartz  or  tbnt  in  a  |^H.'euliar  condition)  and  alumina  (one  (tf  tlie 
CdQitiUietiU of  alum)^  with  more  or  less  water;  but  a  perlectly  pure  combination  of  thii^  kind  raixdy  ocenrfl  in 
Kator^,  tlieni?  being  always  present  various  tpiantities  of  j^and.  iron,  lime,  magnesia,  potjtsh,  iXrc.  Tlie  le^sof 
these  wfi^vstHnixs  prt»st*nt*  tlie  richer  or  fatter  the  clay,  whilst  ehiy  containing  a  grtnit  deal  \s  called  poor.  Thtsa 
wuhsukntx's  not  only  exert  an  influence  upon  the  ida.^ticity  of  a  clavT  but  alsij  uj»on  itsndation  to  fire ;  the  neai-er 
A  chiy  i*  in  composition  to  a  pure  silicate  of  aluuiiiia^  and  the  inorti  silica  it  euritaiui;,  the  inure  iidusible  it  is  ; 
bni  a&  admixiure  of  iron  or  bme  will  give  it  tlie  i-haracter  possessiMl  bv  a  mixture  for  making  Ixtttle-ghuis ; 
Ibr  wliPi*  Piibject4»d  to  a  heat  dejx'nding  upon  tbe  amount  ot  these  foreign  subf^tanees,  it  will  melt. 

'^~      *  '     S  or  such  as  are  infusible  and  white,  nix,»  very  rare,  whiltt  those  which  eon  tain  lime,  ^uch  as 

f>"  rig,  and  those  rich  in  mnu  ^uch  as  brick  vhiy^  are  cuuunon.     A  clay  may  contain  so  verv 

Ih  to  be  infii8ibh%  and  yet  have  sufficient  iron  to  give  it  a  colour  ;  for  we  may  remart 

h-  I  a  clay  assunici^  on  l»eing  burned  derx^nds  ufHUi  the  irun  which  it  containa, 

uiijM'  vi:i\^  [Hanlin)  are  uised  in  the  manufacture  ot  iH>rcehuiK  and  are  found  u.snull)  ui  granitic 

utrif^:  the  infenor  whitu  clays  (pipe-clmj)  ai"e  uaually  found  in  coal  disitrict?,  and  are  u&ed  hi  the  nianu- 

' — ^  of  uutheiiware  and  fiifies  ;  tliese  we  shall  have  to  mention  again  in  f*[K'aking  of  thoi^e  manufactures : 
1911  »e8iiftU  confine  oui-seives  to  the  coloui-ed  clay*.  Tlu*se  we  may  conveiileully  ilivide  into  the  infu* 
,  or  fii^-cUys,  which  burn  either  of  a  butfiir  of  a  dark  tohmr;  and  thf  fut^ible,  oronlinary  brick  clays, 
wludi  bum  of  Turioua  colours,  esjueeiidly  of  a  p:de  yellow  and  bright  i"erl.  The  fij'e-'chiyt^  are  chiefly  obtained 
Ihrtn  Iwilx  Associated  with  coal,  very  fnic|iifDlJy  forming  the  underlying  stratum,  and  hence  called  coftl^Aeftt^ 
il  art  also  found  under  many  other  cu'cuuiiftance^,  and  even  on  the  i^iuiace.     They  are  gt;ncridly 

ot  r»lack  colour,  and  of  a  hard  slaty  texture;  a  good  example  of  which  h  afforded  by  tlie  well- known 

StoariirKige  idviy.  llie  fusible  clays  are  derived  from  various  wmrcei<,  but  are  wry  otlcu  superficial  deposits, 
QonittitutitL^  the  subsoihi  of  largo  trncr,s  of  country.  They  u,HUally  contain  a  certain  amount  of  carbonate  of 
finup;  wid  in  some  cjt*eji  so  much  aa  to  be  true  maris.  They  a!i>o  fix^<[uently  contain  »ome  sand  and  fx^bbles; 
wbffi.  how*^%*»r,  the  proportion  of  sand  amounts  to  one-fourth  of  the  entire  mass,  it  is  not  eoiisidennl  a^clay 
lu  '  o!  the  wonl,  although  that  sub^ance  may  be  stipulated  from  it  by  washing.    Indeed,  ther« 

»r  Hidal  dejKM*its,  such  a^  soils  nnd  liubwjihi,  that  could  not  Ik'  thus  nnnlc  to  yield  cJay. 

if  ^  al  use*  ol  the  fire-clays  are  chiefly  for  the  nmnufacturt-  of  brick  destined  to  withstand  great 

brat,  t3  ■  tion  of  furnaces  of  variouis  kindji,  pots  for  fusing  glass,  rtftort"*,  &c.     The  fusi!>le,  or  eoumion 

^  conHuim*^  the  nuilerials  from  which  our  usual  building  bricks,  roofing  and  flixiring  tiles,  draining  pij>e&, 
I  fNltt^  ctiimnon  notlerj',  are  made.  Both  kinds  are  employed  in  the  protluction  of  figuR's  and  orna- 
(  to  what  Is  called  term  cottn^  or  baked  earth.     As  our  present  object  biis  refei-ence  soleU'  to  the  use 

aj  Ibr  Bnihling  and  Umanientation,  we  shall  confine  our  observations  to  the  artides  coming  within  thiit 

rij. — The  most  imriortAnt  point  connected  with  the  manufacture  of  bricks  is  the  selection  of  the  clay. 
In  tin*  cafic  uf  common  bncksthey  must  be  hanh  and  capable  of  bearing  pressun\  without,  at  the  same  time, 
hmm^  hcmyj*  One  class  of  bricku  may,  taken  singly,  Ikj  capalile  of  bean ug  a  much  greater  prewure  or  weight 
tbui  onalliisr ;  but,  being  much  heavier,  this  advantuge  may  be  lost  by  the  eouut4'rbakncing  drawback.  They 
onnt  Dfit  fitU  to  pow<Jer,  or  crack  on  exposure  to  wet  or  frost,  and  must  Ix-  ipiite  frit'e  from  fort*ign  matter, 
«>f^  an  inn  pvrites,  nodules  of  liniiistoue,  roots  of  plants,  or  pclibh.'s.  If  iron  pyrites  exist  iu  the  clay  it  will 
b  kdn  into  oxide  of  iron  when  the  heat  employed  is  nigh,  and  will  thus  leave  a  kind  of  cavity  in  the 

U  +  a  moderate  heat  a  kind  of  basic  sulphate  of  iron  will  be  formed,  which  will  rapi^liy  dcconijjost* 

oifd*^  tiift}  iofluenoe  of  air  and  water,  and  tend  to  diseutegrate  tlie  brick.  No<]ules  of  limestones  will  U^  bumetl 
wAo  lamtic  lune^  and  hy  9ubs(*quent  moisture  Ix'comlug  slaked,  their  expansion  will  injunj  the  briclt,  and 
MMl  in  eta  tiecav.  The  presence  of  vegetable  matter  will  leave  cavities  in  the  bricks  when  burnt^  ^^iX  will 
taamm  large  nuniDCi^  to  fly  in  the  firing. 

TIk  o^'T'      *  'is,  or,  in  other  words,  the  purer  it  is,  the  more  will  it  contract  in  the  firing.  This 

%gg  hM9  »  d  '  e  to  the  brick-maker.     In  the  fii'st  place,  a  wry  fat  dmj,  as  rich  plastic  clays  are 

CiBod,  wM  yu  lu  r  \i  n  uiiigly  dende  bricks,  and  are  not,  therefore,  the  bcM  adapted  for  forming  the  most  ser- 
Yiecaftblp  bricks.  And,  in  the  Moond,  very  few  clays  art!  homogeneous,  the  upjier  part  of  a  Ix-d  being,  in  many 
€mm*  IkiitT  than  the  lower,  a  fact  easily  accounted  for, — as  a  niixturt*  oi*sand  and  clay,  suspendeiJ  in  water. 
Mad  alloiiV«d  to  »ettle,  will  deposit  a  large  portion  of  the  sand  first,  and  thi*  fine}>t  clay  last  If^  tlierefbre,  the 
Bf4<m'<1  in  brie  k*undciug  l»e  not  nuiturmlv  mixrd,  ooe  part  may  be  fatter  than  another,  and  the  brick 
|j  Will  cjontract  uneiiually.  llie  chemical  eoiuposition  of  a  clay  is  also  ofgrt^at  importance  in  judging 
Fila  qaalitT*  The  presents?  of  lime,  up  to  a  certain  fxiint,  is  not  injurious,  prt>vi(led  it  does  not  exist  as 
stM  that  it  b  uniformly  distributed  thrtjugh  the  mass  ;  indeefl  an  addition  of  lime  to  fat  clays  js  an 
gu*  A  clnv,  which  alone  might  not  bt*  well  adaptod  for  i^rick-making,  may  be  imprctved  by  the  ad- 
reertaiii  Bulmtances,  such  as  lime -sand,  or  b}^  admixture  with  other  clays  of  different  ipialities.  Imleeil 
it  tardij  kapoeiM  lliat  any  clay  pijssL^sses  naturally  all  the  necessary  qualities  for  making  grMwl  brick,  and  a 
ikJHIJ  mimlactarcr  will  always  know  wlmt  materials,  and  in  wiiat  proportions,  must  l>e  added  to  render  his 
il^  fttksMr.  Thus,  in  the  neigh b/ourhood  of  London,  the  verv'  hit  clajs  are  mixed  with  coal  ashes,  or  with 
^■~»L     Amd  m  I^aris  nfuse  elaty  coal  h  used,  as  tlie  slaty  parts  of  the  ,anthnicitc  be<ls  are  in  America, 

rifihlf  dag  rlny  dot*s  not  make  good  bricks,  even  whcu  it  possc^sses  all  the  necessarj*  qualities  to  which  w» 
►  aiJPM'f  ;  it  n«quires  to  be  ageJ,  tlrnt  is,  ex])ose*l  for  ii  considerable  time  to  the  action  of  the  air,  which 
i  10  utimIuci*  some  chenuL^l  change  in  the  uiass.     This  agencj'  is  verj'  much  hastened  by  the  action  of 
laOBiPtt  lo  hxj9i  for  a  tew  days  being  more  etBcacioua  llum  a  }  ear's  exposure  to  ordinary  weather. 
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In  the  manufacture  of  very  inferior  brick  the  previous  exposure  of  the  clav  is  omitted,  and  it  is  simply 
thrown  into  a  pit  and  covered  with  water  until  it  is  perfectly  softened.  For  the  superior  kinds  of  brick  the 
moist  clay,  instead  of  being  slightly  worked  up  and  then  moulded,  is  subjected  to  an  operation  termed  treading, 
which  consists  in  working  it  up  with  the  naked  feet  upon  a  board  into  an  uniformly  plastic  mass.  This  inar- 
tificial method  has  been,  to  some  extent,  superseded  by  other  processes  in  which  machinery  is  employed.  For 
example,  in  England  the  clay,  after  sufficient  exposure  to  the  atmosphere,  is  agitated  with  water  and  passed 
through  sieves  wliich  sepiirate  the  coarser  particles,  whilst  the  finer  portions  are  run  into  pits  or  tanks,  where 
they  are  allowed  to  deposit,  and  the  excess  of  water  being  withdrawn,  the  sediment  is  worked  up  into  a 
plastic  mass.  A  machine  is  sometimes  used  on  the  Continent  for  effecting  the  same  object ;  consisting  of  a 
horizontal  axis,  carrying  a  number  of  flat  spokes  which  are  made  to  revolve  in  a  kind  of  trough,  where  the 
clay  is  beaten  up  into  a  thin  mass,  the  whole  of  the  stones  being  separated.  It  is  then  passed  through  a 
series  of  sieves  into  the  mixing  pit,  where  the  additions  of  lime,  sand,  coal-ashes,  or  other  material  deemed 
necessary,  are  made.  Where  very  superior  qualities  of  brick  are  required,  or  where  the  clay  is  used  for 
making  terra  cotta,  this  slip,  as  the  clay-mud  used  for  moulding  objects  is  called,  is  ground  in  a  pug-mill, 
or  under  edge  stones. 

Bricks  are  fashioned  either  by  the  hand  in  moulds,  or  by  machinery.  The  former,  or  primitive  method, 
is  still  the  one  cliiefly  employed,  m  consequence,  strange  as  it  may  seem,  of  its  economy.  The  number  which 
a  brick-maker  is  able  to  mould  in  a  day  is  extraordinary,  varying,  according  to  the  strength  and  ability  of 
the  workman,  the  size  of  the  bricks,  and  the  quality  of  the  clay,  from  2,000  to  10,000,  or  even  16,000.  Each 
moulder  requin?s  the  service  of  a  carrier  and  two  boys.  The  machines  invented  for  making  bricks  may  be 
classified  into  five  divisions : — 1.  Those  consisting  of  a  single  mould,  nearly  the  same  as  the  hand  mould 
worked  by  machinery'.  One  of  the  earliest  of  this  kind  was  mvented  in  the  year  1813,  but  many  improve- 
ments have  since  been  effected,  the  most  important  being  rendering  the  working  continuous.  2.  This  class 
differs  from  the  first,  in  principle  only,  in  several  moulds  being  worked  at  the  same  time.  The  first  of  this 
kind  was  employed  in  America  in  1819,  the  motion  in  it  being  backwards  and  forwards.  This  motion  was 
replaced  by  a  rotatory  one  in  1826  ;  and  the  latter  has  been  adopted  in  several  recent  patents,  as,  for  instance, 
in  those  of  Leahy  and  of  Nash.  3.  The  machines  of  this  class  are  simply  a  species  of  dies  which  cut  the 
bricks  out  of  a  cake  of  clay  prepared  separately.  This  principle  does  not  appear  to  have  been  adopted  in 
any  recent  machine.  4.  This  class  of  machines  produces  a  continuous  band  of  clay,  corresponding  in  thickness 
and  width  to  the  dimensions  of  the  bricks  intended  to  be  made.  This  band  of  clay  is  forced  by  pressure 
through  an  orifice,  exactly  as  in  the  ordinary  draining-tile  machine,  the  difference  being  that  the  orifice  is 
rectangular  instead  of  being  round,  and  has  no  coro  or  mandril,  as  the  bricks  must  be  sohd.  This  long  band 
of  clay  is  delivered  upon  a  flat  table,  where  it  is  cut  of  the  proper  lengths  by  means  of  wires  moved  up  and 
down  at  certain  intervals.  The  earliest  machine  upon  this  principle  was  that  of  Hostemberg,  first  employed 
in  St.  Petersburgh  in  1807 ;  and,  perhaps,' the  most  perfect  is  that  of  Terrasson-Foug^res,  which  is  capable 
of  cutting  from  ten  to  forty  bricks  at  one  operation.  One  of  these  machines,  costing  from  £30  to  £38,  is 
capable  of  forming  about  25,000  bricks  in  a  day.  5.  For  the  fifth  class  of  machines  the  clay  is  used  in  its 
dry  state.  One  of  the  most  perfect  of  this  kind  is  that  recently  patented  bv  Nasmyth  and  Minton.  The  chief 
feature  consists  of  a  series  of  moulds  into  which  the  powdered  material  is  mtroduced,  and  subjected  at  first  to 
a  gentle  pressure,  which  gradually  increases  until  the  whole  of  the  air  enclosed  in  the  powder  is  forced  out, 
and  then  to  a  rapid  and  strong  pressure  of  about  150  tons,  which  finishes  them.  The  motion  is  continuous, 
and  the  machine  feeds  and  discharges  itself. 

There  is  an  American  machine,  of  very  simple  construction,  belonging  to  this  class,  invented  by  Mr. 
Stephen  Ustick,  of  Philadelphia,  which  produces  bricks  directly  from  the  untempered  clay,  and  thus  saves 
almost  all  previous  operations. 

Made  bricks  may  be  much  improved,  for  certain  purposes,  by  subjecting  them  to  pressure  before  firing. 
One  of  the  most  recent  machines  for  effecting  this  object  is  that  of  Houget,  which  is  a  modification  of  the 
American  anti-friction  press  of  Dick.  Its  action  is  very  slow,  and  the  expense  of  pressing  must,  therefore,  be 
very  great. 

The  observations  which  we  have  made  on  the  subject  of  clay  apply  equally  well,  whether  it  is  intended 
to  make  bricks,  roofing,  flooring,  or  draining  tiles,  garden  pots,  or  other  coarse  pottery.  With  regard  to  the 
roofing  and  flooring  tiles,  and  which  are  moulded  exactly  like  bricks,  it  is  evident  that,  with  a  slight  modifi- 
cation, any  of  the  machines  above  alluded  to  may  be  made  to  produce  them.  All  these  articles,  however, 
must  be  made  with  a  much  fatter  clay  than  that  employed  for  bricks  ;  and,  in  the  case  of  roofing  tiles  and 
coarse  pottery,  greater  care  must  be  observed  in  the  preparation  of  the  clay. 

The  bricks  after  being  moulded  are  allowed  to  dr\'  either  in  the  open  air  or  by  artificial  means,  the  latteT 
being  always  adopted  with  the  finer  kinds.  Wien  fully  dried  they  are  burned  either  in  kilns  or  in  clamps, 
that  is,  in  great  neaps  covered  over  with  clay  :  the  latter  is  the  cheaper  methwl,  because  large  quantities 
may  be  burnt  at  once,  and  no  expense  is  entailed  for  buildings ;  but  the  finer  kinds  cannot  be  thus  burned, 
and  they  are  only  adapted  for  coal  as  a  fuel.  The  process  of  burning  in  clamps  is  also  verj'  slow,  vairing 
from  twenty  to  fifty  days,  according  to  the  size  of  the  heap.  The  kilns  used  in  brick-making  are  of  two  kinds, 
close  or  open ;  the  former  has  the  advantage  of  consuming  much  less  fuel  than  the  latter.  Inueed,  the  economy 
may  sometimes  amount  to  from  one-half  to  two-thinls  of  th*i  entire  nuantity  useil.  The  close  kiln  is  a  true 
oven,  where  the  bricks  are  piletl  and  heated  by  the  flame  of  fire,  while  the  open  kiln  is  not  unlike  a  lime- 
kiln. The  great<»r  part  of  the  bricks  made  in  II<3lland,  where  such  enormous  quantities  are  employed,  is 
burned  in  ojxen  kilns,  as  many  as  three  millions  Ixiing  burned  in  one  operation,  and  the  chief  fuel  being  turf. 
In  all  cases  where  the  latter  fuel  is  employed,  kilns  are  preferable  to  clamps. 

The  method  of  manufacturing  fire-bricks  and  tiles  differs  in  many  respects  from  that  adopted  for  common 
brick.  Thus  at  Stourbridge,  near  Birmingham,  the  most  celebrated  English  locality  for  such  articles,  tht- 
lumps  of  clay  as  they  are  dug  up  are  laid  in  heaps  until  they  are  fully  dried,  when  they  are  ground  in  a  kind 
of  pug-mill.     A  portion  of  this  clay  is  then  moistened  with  water  and  worked  into  a  plastic  mass,  and  made 
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iiliO  cohtcftl  bricks  of  about  st^vcm  inebea,  which  are  sluirplv  fin-d,  uud  subsef|ucntly  prrouncl  into  a  coarse? 
pavrdiT^  an<l  ^li'tL-il  Ui  si-jmrHte  tlust  ami  the  coarser  luiiiits.  lu  lhi>  MuXl*  the  hnnit  t'hu'  bus  a  juih,  Ih\sh*pe<i 
coloitr.  llie  brick  mixture  exjiisists  uflhe  ftiiely  |)ow«k'i-L'<l  raw  ehiv,  with  a  lertairi  |Kirtiorj  oi'  i\n^  brick 
IMiwder^  »iid  i*  workLtl  up  in  the  ordJiian'  way,  siud  muiildcil  by  the  huDcl  in  iroi^  niouhls,  nr,  whei\^  larger 
olijeet*  *"*  ♦'»  *»'•  !im<li%  in  wotnlen  ones.  Tlie  iliiu^  is  efTLCted  ni  ehist*  <*\*in»  «»t'u  i  v badntai  timii  tbr  t^ix 
lm«  t '  U  n  duuie  fbiirttH.*u  ibet  high  ;  umm  tlij?r  (JuitU"  is  biub:  aiHttlier  (Momevvbui  hiwur)  rybnibical 

mh  in  an  arched  L*opida.     El|r[|t  or  ten  fire-jilaces^  heated  wilJi  ei»al,  ojien  uito  the  lower 
it'  le  uf  irbieh  ].iai*se*!i  through  uiinierouri  o|H*niii*;^  In  the  dome  into  the  sf^cond  chauibeTf  in  the 

li  liii-h  are  a  nuiidM:T  ot^nmnd  holes  tur  the  et^eajH^  of  the  smoke. 

TTie  roi*»uj  of  brieks,  as  we  have  abvady  had  fwrasiun  tu  obsto^e,  dejieiids  ebielly  npon  the  amounl  of  injii 
winch  the  chiy  coutjdns  ;  but  it  is  idsa  wry  luueh  inllui-iirt'd  by  the  manner  of  lamiinij:,  iJ'the  elay  drx-s  not 
tPiitMii  much  iron,  aiid  that  the  firing:  is  effected  in  eluse  kihiri,  the  colour  is  grayisli  or  \ellowi^h- white.  If, 
l»wrr«*r.  it  euiituiiis  a  large  quantity  of  the  red  oxide  of  iron,  tbey  will  be  rtd.  but  where  this  kind  of  brickj^ 
•r  I  w  the  fv<liieinjij  action  of  a  sanoky  liaiue,  tliey  a^ieiunie  a  blackish -brown  t^ohmT,  e5i>eeially  when 

fir  jh  heat.     FLi-e-chiy  usually  contains  a  ct-rtain  quantity  of  or«;uuie  matter,  and,  when  not  rich  m 

iruii^  vv  ji  _:  HI  f;  lily  bum  of  a  pale  butt  i'<>lour  tn  chyHj-d  kibhs ;  but  if  a  uiL\ture  of  burnt  clay  of  a  red  colour 
jnd  hUu  li  -1  TV  I  lay  be  burned  together,  the  ivtiulting  colour  will  In?  lirownish-black  trom  the  fonimtion  of 
tlv  blaink  oxide  of  iron  by  the  pjirtlal  reduetiou  of  ivd  oxide  in  the  burnt  elay  by  the  organic  matter  in  the 
iw»  niBtetSttl.     lleuw  the  rea^^ou  why  the  St4)urbnd}?e  bricks  are  of  that  colour. 

TVr-  ■  -  "  — Thti  strict  menuin<^  of  this  tenu  ii:  baketl  clay,  and  in  this  j^uisc  it  includes  bricks^  and  any 
•IIm'  i?'  u'  of  elay  and  then  burnt.     Li  its*  eouLuinn  acet^pttitioji  it  applieri  only  to  vaK'i*.  tJ*^urei«,  and 

•dHr  <H  •••*<••■  ^'-  made  of  baked  ehiy*  Thisajiplieatioii  of  the  material  apjjear:*  to  be  of  an  auticiuity  little  in- 
IMv  to  that  of  brieki*,  a*  we  (Xi.H>i»ss  sp<^ciuu'ns  from  the  Assyrian  eitich,  iind  from  Egypt,  at  legist  UOUO  or 
iflfN)  \*".%r^  nid  Ik'fiides  tombs,  laehrvmal  aiui  cinen*ul  urub,  wt-  tiiid  that  \a.sfH,  ornamented  iu  ibllVrent 
»  rr  of  the  prizes  at  the  j^ames,  and  tbjit  statues  of  eonsidendile  ijize,  such  ua  the  statue  of 

J    ,  muif,  me!Uione<l  by  Phuy  as  ailorning  the  Capitol, — and  ani»ther  nearly  G^  feet  high,  of 

prr    '  I  prest?rvt!d  in  the  iSIuseum  of  Naples, — weix'  made  by  the  Grcika  and  Komans.     Al\er  the 

4f      :  n  Euipire  the  art  fell  int43  disust*,  but  towards  the  end  of  the  Iburt^'entb  century,  Kicolo 

d'  !  it  iu  Itah,  from  wheuee  it  parsed  into  France?  and  Spaing  but  it  does  not  appear  to  have 

U  ^our.     Of  late  pern's,  however,  it  has  a^i*uiued  aew  bfe  on  tlic  t.'ontinent,  and  many  houses 

ar  iu_d  with  terra  cotta  in  Toulouse,  Vienna,  iWrlin,  and  other  cimtinmitjd  cities.     The  art  haa  also 

b  i€-vivLMl  in  England,  but  ha^  not  yet  bt-cn  mueli  apj>lie«l  to  arehiteetural  ornamentation. 

Urmimentfl  in  terra  txjtta  may  be  ma* le  either  of  common  elay  or  of  lii'e-elay ;  in  iKJth  ea?^:'.^,  however, 
tb»  OBalifrint  ppipiires  to  lie  carefully  jirepiirtHb  and  to  be n.^tlucerl  to  the  finest  state  of  dixision.  In  tbe  manu- 
Imstmtp     "  >  an«l  ornatmut?*  in  terra  cotta  we  have  thn^  thinj^i*  to  consider  : — 1.  Sharpness  of  iMitliue 

md  pi !  rmity  of  c<jiiira<tion  ;  2.  Ibirability;  3.  Colour.     From  what  we  have  ab*eady  said,  witii 

nlews)'  n  which  fat  ehiyf  miderp>  in  ilrinj;,  it  must  be  evident  that  pure  plaj^tic  ehty 

vvvld  -  Klurtion  of  line  draperies,  or,  in  fact,  for  making  fitj^uix^s  or  i*harp  ornaments 

|filL     i  "•  itMi.nt«»n  «M  I  Ai .  V  uMivfly  tine  sand  and  lime  to  a  fat  clay  dtiuinishes  its  cnntractibility,  but  the  ad- 
I  of  thr  latter  ingrtnliiMit  [irevents  the  artiek'>  frijm  tjeiiij[f  baked  at  a  hi^h  temperature,  as  otherwise 
finos,  8«ch  as  the  fold?  of  ilraper}',  or  tbe  face  of  H^uix^h,  would  undergo  a  semi -fusion,  and  \om}  all 
while,  on  the  other  band,  tlie  durnijility  of  terra  cotta  dcptnids  ix>  a  preat  extent  upon  tlie 
►  ai  win.  ti  it  i^  fired.     The  most  imjHTishable  of  material:?  is,  perhaps*  semi-fuii4*d  clay  ;  hence  tlie 
"llie  li  eil,  tbe  lietter  adapted  will  be  the  nrticle!!  to  withstand  the  weather,     t'biy  baked  at 

n  r  1  1  c^mUiining  much  lime,  is  very  jK^ris<hable ;  tbe  lime  is  irradnally  dis.s:>lvcHl  out  by  the 

liril  lyHnc  tH»on  it,  and  the  frost  dijsintegrates  it  by  the  frtezini^  of  the  water  which  it  absorbs. 

Thw  qjiii  oonscipicntly  yield  tbe  most  duralde  articles  of  thin  kimb  but  also  tbe  leai^t  perfect  as  to  sharp- 
MW,  Bj*  biimiiig  a  birj^^  portion  of  the  clay,  and  thus  ilestnnin^  Its  projx'rty  t  if  contraction,  and  luixmg 
it  wHb  m.  pMrtJott  of  fresh  clay,  and  by  the  afldition  of  substance.^  wlucb  assist  in  the  cementation  of  so  imj>er- 
ictif  [ilitrir  a  miiss^  such  as  lime,  and  certain  clays  containing  a  large  amount  of  silica  in  a  state  capable  of 
Mpn  diialrid  by  caustic  potash  and  soda,  a  mass  may  be  made  which  wUl  be  eajjable  of  representing  the 
tkmoe^  Umm  of  a  figure  or  ornament. 

A0  tern  cotta  %urea  and  oniament*  are  alwaj"^  baked  in  close  kilns,  and  are  eometimes  even  placed  in 
•  caitr«  in  the  kilns,  only  two  principal  tnilours  can  be  obtained,  brick -nd  and  buflt     The  colour  cannot 
|«A  ^mfilj  ttlten.»d  as  in  the  case  of  the  other  qualities,  and  eonfte<juently  bttle  chtnee  is  lell. 
**  ootta  U  abetuitiful  material  for  adnnnng  the  fat,'ades  of  publie  Inuldings  and  Inrj^o  houses.     Ex- 

bs*  ako  shown  that^  when  projH'rly  made,  tt  is  of  rLinarkable  dumbility.  Even  the  marlv  chiys  of 
cPkm,  and  Beriin,  are  made  to  \ield  articles  capable  of  lasting  for  centuries;  and  n.-rtainly  the  elimat*' 
if  lis  lalt«»r  ii  a  iulfiiient  M»st  of  the  durability  of  the  aiiicle.  t)ne  of  the  f^nit  oliji.'Ctlons  to  the  ur^  of  t^L^rm 
aotta  fal  buildtDgft  is  its  ex[>ens(^  It  is  certiunly  much  dearer  than  Porthind  nr  Kotnan  cement,  with  which 
m  iiffciir  wiyxty  lh<tre  is  no  comparison  ;  while,  on  the  other  hand,  it  is  much  cbea[XT  than  stone,  and,,  with 
QDmorVtm  i^suvptioiis,  much  more  l>eautifuL  From  tbe  llicibty  w^itb  which  the  most  l>i'autiful  figures  or 
•Uantf«  onaamnnU  may  bc»  cast  in  ordinary- plaster  moulds,  and  vases  and  other  n>und  obfeets  thrown  tifnin 
t^  pntiera  wheel*  the  most  varieti  and  artistic  atyle  of  ornamentation  may  U'  lulopted  in  the  fronts  of  houses 
flDd  pobiic  boil'ltngB.  That  it  is  vrry  much  choa|x?r  tlian  stone  there  can  be  no  doubt,  for  it  is  used  in  Paris, 
ihin  otm  ofU»5  bf?st  and  easiest  w'orked  stones  in  Europe  exists;  and  if  found  advantageous  there,  how 
mtmk  VMOfV  io  would  it  bo  here^  where  stone  for  working  oniami-nts  and  liguri'S  is  very  expensive,  and  lias  to 
bi  ImMUKtad?  In  Berlin  also,  Corinthian  columns,  and  otbrr  omameuls  made  of  vitnfied  terra  cotta^  which 
wnolil  IMit  the  wcatlicr  for  wnturies,  may  be  had  for  much  le^s  than  one-third  of  those  cjirvejl  in  stone. 

Otm  4tfthe  gntftt  drawbacks  under  which  Dublin  and  many  other  cities  in  these  countries,  kbour,  ia 
Cbe^di  ■Wttntuor  of  the  nnvnried  walls  of  brick  ;  with  reetangidar  ajiertures  for  windows,  and  doors  whiicb 
«■■  to  hmnt  hem  aU  made  from  the  same  dc^gn.     The  introduction  of  terra  cotta  ornaments  into  thu  dcco- 
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mtioQ  of  lioiii^s  would  hani^li  th'w  monotony,  and  help  to  communicate  life  and  pictxirescpieness  to  our  cities, 
Ainl  as  the  chumc'ter  of  tho  ardiltecture  of  a  city  has  con<tif3erable  influence  upon  thiit  of  its  inbabitAnts,  we 
have  no  doubt  the  oliangit  would  also  hi'  very  bent-ficial  in  this  respect. 

We  pusw^-^s  abundance  of  materials  in  Ji-eland  for  the  nianiTfacture  of  the  finer  kind^  of  bricks,  tiles,  Ac, 
and  of  terra  eotta.  \V'e  would  nierch  mention  a  fi.'w  loeaUtiei*  in  which  they  aro  now  to  some  extent  utilized ; 
namely,  the  tine  red  class,  assujciated  with  the  marl  beib,  bo  abundiint  in  the  eoundeg.  of  Wicklow  and  Wex- 
(Mif  especially  at  Dunganstown  and  Wicklow  in  the  former  county,  and  Courtowii  Harbour  in  the  latter; 
the  great  depoj^it  of  clay-burning  of  a  pale  red  at  Youghsh  in  the  county  of  Cork;  the  fine  rvd  clay  of  Florence 
Court*  near  Enniskillen  ;  and  that  of  Jjame,  in  the  ctrmity  of  Antrim.  And*  lastly,  the  fire-clay»  forming 
the  eoal*»t^at  of  all  the  bedij  of  coal  mentioned  in  the  section  on  coid  in  the  precedin|^  piigi-.K,  an?  adapted  for 
this  uiatiufiicture.  There  is  scarcely  a  county  in  Iivland  in  whieh  superior  clay  for  briek,  draining  pijM?,  and 
tile  making,  may  not  be  found.  Notwithstanding  this*  abuud;ui(.M>  oi  the  raw  material,  and,  we  may  add,  of 
fuel  in  the  neighbourhiNHi  of  bog^,  it  is  sinpdar  to  find  8o  many  miwrable  and  in comni odious  housc^s  (we  do 
not  allude  to  the  mud  cabins  of  the  [feasant?,  for  whieh  then?  is  a  distinct  caus<V),  built  of  stone  at  a  cost  which 
would  have  constructed  excellent  brick  buildings.  Due  atlention  is  not  paid  in  L-eland  to  tlie  preparation 
of  the  clay  vn^'d  for  bricks,  fuid  esjieciidlv  to  the  separation  of  limestone  pebbleji,  whence?  most  of  our  bricks 
are  of  infi'rior  tjuality.  Although  red  clays  are  very  abundant,  we  are  almoi^t  altogether  dependent  upon 
Enghiml  for  our  ^supply  of  that  ct)loun*d  l>rick.  Some  very  HU[M»rior  HfK>cimens  of  a  verk'  fine  iv«i  brick  are 
now,  however^  l>iMJig  made  at  Courtown  Harbour.  There  were  two  (iefect*  in  the  tirst  made  there,  which  we 
hojw  have  Ixvn  since  corri*cted ;  namely,  they  were  too  dense,  the  clay  being  too  lat,  antl  nHjuiring  an  addi- 
tioh  of  lime  or  marl,  and  wa-H  n*it  appan-ntly  weathered  enough  ;  and  the  size  was  very  ijiconvenient  for  some 
kinds  of  brick-work.  The  first  defect  was  exeusable  enough,  as  it  is  only  in  old  works  tliat  a  goo<l  stock  of 
well-weathen*d  L-lay  can  l>e  had  ;  and,  besides,  it  refiuii'es  some  experienec  to  learn  the  pro|K»rtion  for  mixing 
the  otht^r  ingredients  with  the  clay.  liut  the  second  defect  ought  to  have  been  avoided,  Ixcause  all  common 
brills  sliould  havij  such  a  proportion  betwtn'ii  length,  bnwlth,  and  thickness,  that  they  wiU  always  fit  in  any 
kind  of  bomb  Iri^h  uianufnctui'ers  should  remember  that  it  is  not  enough  to  simply  piTidutt^*  an  article  ;  they 
muirt  produiv  it  of  a  (pudity  e(|ual  to  the  best  of  the  kind  to  be  found  elf^^when*.  else  their  efforts  will  b**  im- 
successful.  But  above  all,  tlic)'  should  attend  with  gr»*at  care  to  the  minute  details,  such  as  those  to  which 
we  have  alluded,  nf>  inattention  to  them  ilx*quently  does  more  injurj^  than  real  inferiority, 

Thei^  were  but  ft?w  clays  ?«uitable  tor  the  manufacture  of  bricks,  tiles,  or  terra  cotta  ornaments,  exlxibited 
With  the  exception  indeed  of  a  jsories  of  siieciraens  collected  by  the  Dublin  8t»ciety,  there  were  only  two  ex- 
hihitors  whost^  eontributions  deserve  especial  mention;  namely,  those  of  the  Hon.  C  Wandcsforde.  who  exhi- 
biteii  some  of  the  fire-clay  from  the  coal-measun:^  of  Kilkenny,  and  f»f  Mr.  J,  K.  Fahic,  fixmi  the  comi^sponding 
series  in  Tipperary,  who  als<i  had  a  gfxid  specimen  of  allln^al  I'eil  clay.  With  the  excerption  of  a  small  sjie- 
cimen  contributecl  by  the  Limerick  Local  Commit tei»,  the  fire-clays  of  the  great  Mimster  coal-field  were 
unrepresented  ;  while  no  spiM'imens  whatever  of  tbe  Jjeitrim  and  Tyrom*  cojil- fields  were  exJiibited. 

There  were  only  eight  exhibitors  of  bricks,  of  whom  two  were  exclusively  British,  and  ^va  Irish.  Five 
exhibitoi-s  contributcid  common  bricks,  four  l>eing  Irish,  and  one  Seoteh ;  antl  six  contributed  fin'-bricks»  of 
whom  four  were  excliL'^ively  Irish,  mid  two  British.  All  the  Irish  bricks  exhibite<J  were  of  excellent  qtiaJity, 
and  presented  striking  evidence,  so  far  as  they  went,  not  only  of  the  rapidly  increasing  tendency  to  utiCzeoiir 
mineral  re-sourct»s,  but  of  considerable  improvement  in  the  style  of  manufiicture.  So  far  a^  we  tu  <<>],]  \,u],^^ 
from  the  arrangi»ment  of  the  raw  niMterial  dejMrtineJit  of  the  Exhibition,  there  were  only  two  i  ^f 

riKifing  tiles,  one  Irish,  and  one  English.     The  former  were  fnmi  Courtown  Harbour,  and  were  iit 

miiterial,  the  fat  clay  of  that  lo<'ality  l)eing  atlmirabb-  adapted  for  tiles.  We  must  not  forget  to  mention, 
tliat  among  the  brieks  exhibited  by  Mr.  Fahie,  of  Tip[X'nir)%  were  some  of  the  hollow  ones  now  so  much 
n'eommeuded  for  building  cottages,  and  for  division  walls  of  houses.  These  bricks  are  matJe  uf^on  the  same 
principles  a*  draining  pif*es,  antl  are  rcjidily  fonni-d  by  the  machine  of  Terrasson-Fougeres,  by  a  alight  modi- 
fication of  the  aperttires,  in  which  a  numl>er  of  mandrils  are  arrangetb 

llie  contributions  of  ornamental  u-rra  cotta  were  much  more  numerous  than  those  of  brick*  or  lilcs^  the 
total  number  being  fourteen  ;  of  whom  only  one  was  Irish,  seven  Scotch,  thn**.'  English,  one  Irish  exhibitor 
of  Si^otch  articles,  anil  two  German.  The  articles  exhibited  were  also  wr}'  numemus  and  varitni,  and  lUjiTbe 
elassificd  into:^ — 1.  Figures;  ^.  Vast*5  and  fountains:  and  3,  Furely  architectural  ornaments.  There  were  only 
four  exhibltorsof  figuri'S,  of  whom  three  dcj^erve  mention, —two  being  (lerman,  and  one  EngUsh.  In  excel* 
lence  of  execution,  and  quality  of  material,  the  first  place  bt4ong*  to  M.  Manh,  of  Charlottenburg,  near  Berlin. 
His  stjccimens  were  of  two  very  distinct  mat^'rials,  one  a  beautifully  fine  nnl  chiy,  evidently  caleartous,  and  not 
very  highly  fired.  One  of  the  figun's  of  this  material,  representing  Polyhymnia,  was  admirably  executed, 
and  sbow^  in  a  remarkable  manner  the  achiptation  of  the  material  to  produce  true  works  of  art :  the  drapery 
wag  especially  deser^'ing  of  commendation,  llie  other  material  em[>loyed  by  M.  March  belonged  to  the  cl«» 
<lf  difficultly  fusible  clay,  and  was  higlily  fired,  and  would,  no  doubt,  withstand  the  action  of  the  weather  tot 
ages,  being  exceedingly  dense,  and  not  absorhient  of  moisture.  The  colour  was  also  pecuUar,  being  of  a 
grans h -yellow,  with  a  distinet  olive  sliade,  whieh  kniked  well  in  the  small  statuett*^.  In  tne  simie  department 
were  exhibited  four  allegorical  figures  of  Winter  and  Summer,  iKang  part  of  a  series  of  eight,  representing 
the  Four  Seasons,  each  si^ason  being  indicated  by  a  male  and  female  figure.  These  figures  were  after  the 
original  designs  by  Professor  Iveib  of  Munich,  The  colour  was  ver\'  gcxxi,  Ijcing  a  vellowi«h-gray,  and  would 
harmonise  well  with  many  kinds  of  building  stone  in  use.  The  material  appeared  tf>  be  very  good  and  durable, 
though  not  highly  fin*»b  having  a  sort  of  cement-like  character.  The  ne.xt  exhibitor,  whose  figures  desefTO 
espt^cial  mention,  is  Mr.  Blashfield  nf  Ixmdon.  llje  clay  employed  by  him  is  olitained  from  the  tertiary  U^h 
of  the  Ivonilon  basin,  and  appt*ang  to  have  lx*en  pre  paired  with  great  care,  and  to  be  verj'  durable.  It  is  much 
whiter  than  any  of  the  othei*s  exhibited^  and  does  not  difler  mudi,  indeed,  from  some  Portland  stone^  with 
which  it  would  harmonijte  very  wclL 

The  number  of  vases  exhibited  was  Teiy  mat ;  bat,  with  the  exception  of  those  of  Mr.  Blashfield,  and  i 
the  Me^rs.  Bell  of  GUsgow,  and  some  iiiuul  Tases  of  Bemi-ritrified  clay  from  Berlin,  they  were  all  i 
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,  *ncl  of  veiT  poor  design.     The  clay  used  by  the  Messrs.  Bell  appears  to  be  the  usual  fire-clay  of  the 

eoAlnnieJisures  of  LanArksliire^  some  of  whieh  wm  In  the  collection  of  the  iluokland  Iron  Coinpiiny.  The 
fillier  Tmscs  exhihited  were  made  of  smular  materials  from  the  eotJ-raeiisiiri^s  of  ililTiixTit  district^  nnd  weru 
of  good  qoiilitr,  and  would  yield  very  cliirable  ornaments  ;  it  b,  therefore,  to  be  re<^4ted  that  so  little  atten- 
tioa  »  paid  to  design  bythf  manufaoturers  of  terra  cotta.  Several  fountain*  wert.^  exhihited,  among  whieh  we 
mmj  mentioQ  a  verj-  pretty  one  desi^ied  for  a  parterre^  made  of  the  ivd  Berlin  t:lay,  already  mentioned,  and 
ibt  largt  oiie  whieh  was  erected  in  the  Centnil  Hall  of  the  huildinj^,  oxhihited  by  Fer^son,  iliUer,  imd  Co, 
«f  GUu^w.  Of  purely  architectural  ornaments  there  were  few  exhibitors  ;  those  fleserving  j^pecial  niention^ 
bemgM  M  ir. },  t^f  Berlin,  who  exhibited  isome  admirably  executed  Corinthian  capitals^  and  a  few  oUi»?r  things, 
tn  teax:  llre-chiy,  which  we  should  consider  iaiperishnble,  nod  certainly  far  ebeaper  th^in  stone  ;  tht^se 

of  tht  lion  Company,  who  liontributed  some  uiniamtntid  tnisses,  mouldings,  and  balusters,  which 

*  \ecuted,  and  of  excelU^nt  mattunals,  and  weitt  worthy  of  attention  ;  and  those  of  the  Mejsrs.  Bell 

fit  '  \  whose  bahiirtrade,  in  a  fine  grapsh-white  material,  was  admirable*    lender  tlii^head  we  may  also 

ittditd^  chimney -tops,  of  which  there  were  no  leas  than  eight  exhibitors.  This  appears  to  be  one  of  the  most 
Igmgnd  appheadofiB  of  tisrra  cotta,  as  it  is  also  a  usef^d  one,  iloing  away  with  several  ftMit  of  heavy  brick -work 
OB  tht  lopt  of  chimneys,  and  of  those  ver>'  rude  and  Ineffeetive  contrivances  called  slate-pots.  Terra  cotta 
pot*  bave  a  great  advantage  over  the  cast-iron  ones  sometimes  used,  in  being  very  much  hghtcrforthe  same 


►^ 


Cimnney  Tops  in  Tenu  Cotta.  exliibited  by  tJio  Famley  Iron  Company. 

wImIb,  wbeo  well  made,  they  su^,  perhaps,  as  durable.    The  Famley  Iron  Company  exhibit^  a  great 
Btjr  ofthtte  artidl^at  suitable  for  diBerent  styles  of  houses,  the  designs  of  a  few  of  which  are  represented 
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ChimDey  Tope  In  Terra  Cotta.  exhibited  by  the  Famley  Iron  Company- 
r  lli»  i&aexed  engraTings,  and  which  will  ako  show  the  general  character  of  the  examples  exhibited  by  the 
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There  is  a  very  nppropmte  application  of  terra  cotta  which  we  must  not  omit  to  niCTition  before?  con* 
eluding  this  part  of  our  suLjt^t't,  naTut'lv,  for  tlower-box*34t  fur  mifpiionelte,  &o*,  and  for  iwrndunt  or  bracket 
flower  vai<c*».  Exmwplcs  oftlu^se  wen:^  coiitriliuted  liy  the  Fjinik^y  Iron  Compitny,  by  J.  Doulton,  Jtm.,  of 
Liverpool,  and  by  M,  March  of  Berlin.  The  f>cnilan't  and  bracket  vases  in  rvtl  Utrra  eotta  of  Uie  lulttr  W(?rt* 
exvocdingly  tasteful. 

The  only  examples  of  Iriji^h  ornamental  terra  cotta  ejcliibiu^l  were  two  sniall  va8<>i*  ufii'r  the  antiijue,  and 
very  well  exeeuKHi,  ctjutribut*-d  by  Bcrcnford  and  Kelly,  of  Floitnce  Courts  m^ar  EnuiskiUon.  We  ho[>e  to 
Bce  tXiih  branch  of  nianufucture  gradually  develop  it^i-lf  auiongnt  us. 

Veitctifin  and  Eneaustk:  Tilm Hie  art  of  loruiitijr  te^f^-ra*  from  baked  clay,  and  eonstmcting  mosaics 

similar  to  the  geometrical  ones  in  marble  ali'e;idy  uienllonetl,  is  of  very  old  date.  At  first  the  te^i^ersp  were 
plain,  or  weiv  fiiinplv  stained  ort^rt'cjtHi  with  a  glaze  matle  by  covering  the  sui'face  with  jialena,  the  common 
ore  of  lead,  mixed  with  a  Uttle  clay,  and  tln^n  firing  them  a*;iiin  ;  but  at\erwar<ls  indented  paltornji  were  forme*! 
in  them  by  forming  the  tessai*a*  in  moulds  having  the  palterua  in  relief.  The5«?  indentations  were  aometiuies 
filled  up  with  %^ari(iiis  pigments,  often  fused  into  a  q\i\»».  Pavements  formed  of  simple  te^sane,  of  one  or  monf 
colours,  and  arrange*!  so  a«  to  pi\)duce  geometric^d  pattemi*,  were  eidled  Venetian  mosaics,  from  having  been 
much  used  in  that  city  in  the  niiddle  age«;  whilst  thoye  with  in<lented  or  relievo  patterns,  consist in*j  of  mo- 
nograms or  other  symbolic  devices^  or  arabesques,  were  called  encaivitw.  The  latter  were  much  U!«ed  m  tn-clc- 
^iastical  archit^^cture,  antl  abo  by  the  floors*  *>f  Spain,  who  generally  fillef!  the  in<lentatiot»s  with  coloiutfil 
eniuuel  ghissej^.  The  et4ebrated  ^loorish  palace  of  the  Alhainbra,  at  Gi-enada,  was  ricldy  decoraU^!  in  this 
way.  Sometimes  the  tes^ierae  of  gi^ometrical  mosaics  were  covered  with  similar  enamel  gla^s^^s,  of  Iifviiititiil 
shiides  of  green,  white>  &c.  With  the  decline  of  eccle-sia,stical  architecture  this  art  tell  into  complete  disuse, 
and  haj*  only  b<?en  very  lat^'ly  revived.  The  persons  who  ha\  e  done  tlie  most  for  this  revivid  Iwtve  undoubtwUy 
been  the^lessrs.  Mint«in,  llollins,  and  Co.,  t>f  Stoke- uixm-Tr-ent,  not  only  by  the  lieauty  of  the  articlei»  pro- 
dticed  by  them,  but  still  more  bv  the  great  improvements  which  they  have  been  the  means  of  <  IT'm  liiv^  in 
the  processes  of  manufacture,     3lr.  Singer,  of  Van.vhtdL  al!*'^  contribnteil  materially  Ua  this  rt  is 

process,  nat-ent^iMl  in  lK3y,  of  cutting  out  tt'ssera*  from  thm  bands  of  clay  by  roadiiner)-,  and  wh*  \  of 

joining  tnem  together  m  a.**  to  form  large  slabs,  by  means  of  cement, 

Me^Hsrs.  JMInton  anil  HoUin's  colk'ction  of  tiles  were  iunvmg  the  most  interesting  contributions  to  the  Ea*      i 
hibition,  no  expose  apparently  having  been  j»pared  by  them  in  getting  it  up.     The  whole  of  the  varictai^^fl 
exhibited  imiy  be  i\»fen\jd  to  six  typos  : — 1.   Buff"  and  coloui"e<l  indent(*d  diajjer  tile*  ;  2,  Venetian  and  othj^^^ 
varietiijs*  of  mosaics  ;  3.  Encaustic  or  inlaid  tiles,  from  two  Crre^'k  wonis,  signilSing  to  bum  in  ;  4,  Imitations 
of  the  Alhambra  tiles  with  enamels  ;  5.  iSlnjoliea  tih'S,  or  iirvilJitions  of  the  gliue  and  colouring  of  the  cele- 
brated majolica  ware  of  the  sixteenth  century  ;  and  f>.   iHitch  or  da^ed  tile^.     The  buff  indented  diajier  tiles 
are  made  from  tlie  fire-clay  juswciated  with  the  iStatford shire  coal.     The  clay  is  ground  in  a  kind  ot'mill  lo 
the  state  of  ver}'  tine  powder:  and  in  this  nttUe  is  iiitroduceil  into  squart\  oblong,  or  other  form  of  niouhls, 
atid  subjected  to  a  pn»i*sun>  of  about  l.'»()  to  if5<)  tonfl  in  a  hvdraulic  or  other  pret^s.    On  l»eing  taken  from  tJie 
mould  the  clay  is  found  to  be  comprt^sscHl  into  a  verv'  snuill  space,  and  to  ndlu*re  together  into  a  stjlid  huiml 
Perfectly  dry  clay  would  not  adhere  in  this  way  aniliciently,  and  it  i.^,  therefore,  netv?sarj*  that  a  certoiti 
amount  of  moisture  should  nmniin  in  it  pn»vious  to  the  o[ienition  of  moulding.    When  remove*!  frotr'  *  '■    ^•^"■Tld 
their  suriiux^  are  polished  with  a  piece  of  Ijent  tin -plat*.*,   smd  they  are  then  packed  in  cjj>ea  «>  y 

fire-clay  laUed  seggars,  a  great  nundier  of  which  are  piled  in  a  kiln  ?indlar  to  that  employ t*4l  in  ti.,         ■■^^^^ 
of  earthen wart%  when*  they  are  lirt^d  at  abont  the  tennH-nitun.*  re<|nire<l  for  the  latter.     Many  of  the^e  diap^^^H 
patteni  tiles  are  subs*'<juently  ornamented  with  narrow  btinlcrings  of  vaiious  colours,  ei^jjecially  of  re<l  an^^l 
gold,  or  blue  and  gold ;  and  the  surface  is  often  covere<l  betbre  firing  with  a  wai<h  of  fine  white  clay,  to  which 
IS  sometimes  added  a  little  enamel  glass,  which,  in  the  firing,  give5  a  sort  of  semi-fusetl  glaze,     llie  coiouTvd 
tiles  are  only  used  for  ilecorating  walls,  and  when  ejnployetl  mider  suitable  c*j>nditions  aiv  extremely  beautiful. 
The  mod^c  tiles  an.^  made  of  finer  clays  than  the  hiJ*t,      Hie  material  is  prt^pared  in  the  same  way  ri'^  frrr  rtnli* 
nary  terra  ootta,  and,  Iwing  capable  of  iit rifling  to  some  extent  in  firing,  it  may  be  stained  th^  f< 

mass  of  any  desired  tM'dour.     Ikiu}^  eulouh-il  with  the  prop<*r  [jigment,  it  is  then  brought  to  a  hi^  le 

condition,  luid  is  passed  l>etween  ixjUei-s  which   laminate  it  into  thin  sht?ets  or  rfblxjus.     ITjc^c   nblions 
are  cut  into  large  square!? ;  and  their  surfaces  Ixnug  slightly  oiled  to  prevent  adhesion,  fiileen  or  twenty  of 
them  are  hud  on  each  other,  anrl  the  pile  laid  on  a  kiud  of  table,  over  which  is  placed  a  frame  in  a  horizoutal 
position,  and  sliding  up  and  down  in  u[n'ight  grooves.     This  frame  has  a  numl>er  of  fine  wire-S  pbice^l  t!rtn«- 
way*,  somewhat  bke  a  sieve,  the  meshes,  if  we  can  so  call  them,  bt^ng  !Mpiari%  or  oblong,  or  triangular,  be;ui- 
gonal,  or  octagonal,  or  st^gmenta  of  circ^le.'*,  accor<ling  to  the  fonn  de>ired  to  be  given.     \V"hen  this  franie  it 
made  to  descend,  the  wire*;  paiiB  tlir«)ugli  the  pile  of  clay  sheetji  and  clivide  them  into  a  numbi'r  of  pieerst  of 
the  given  form,  which  are  dried  and  burnt  in  the  usual  way.     With  the  tc^ssene  thus  made  and  eolunrcd, 
blacky  blue,  red,  buff,  cane  green,  white,  and  an  almost  endless  varietj"  of  patterns,  may  be  prtttJnce*!, 
mode  of  laying  them  down  as  a  pavement  is  verv'  simple  :  the  tc*ssene  nrv  arrange<i  into  a  mosaic  of  tiie 
sired  pattern,  with  fa<;*?s  down  upon  an  exceeclingly  tlat  mirfacij ;  a  shallow  irauK'  is  then  arranged  anji 
them,  and  a  layer  of  cement  poured!  over  them,  and  upon  this  cement,  l)efore  it  fidly  hanlens,  is  hud  a  la^ 
of  ordinary  tiles,  over  which  is  poured  another  laver  of  cement,  and  sometimes  even  a  weond  layer  of 
In  this  way  slabs  of  a  verj'  large  size  may  be  pnxiuce<l,  and  laid  down  a.H  ilaga  for  flooring. 

Encaustic  or  inlaid  tih^  consist  of  thn^*  distinct  jiarts,^ — ^the  bcxljf-,  the  inlaid  pattern,  and  the  back.  The 
body  is  composed  of  ordinar)'  fire-clay  similar  to  that  used  for  the  diaper  tiles,  and  is  worked  up  into  a  plastic 
mass,  which  is  raoulde<i  in  iron  mould's  under  a  scn.-w  press.  Tlie*?  mouhb  have  mi«e<l  patterns,  whicli  pro- 
duce an  indented  or  intaglio  pattern  upan  the  «ur1ace  of  the  tile.  The  tiles  thus  formed  ar^'  allowed  to  l)«>come 
dry,  and  the  indente<l  pattern  is  filled  up  by  pomnng  over  the  surface  of  the  tile  a  tliick  milk  or  slip  eomjtoified 
of  the  white  clays  of  Dorset  and  Devon,  so  much  use<l  in  making  earthenware,  to  which  its  ndded  *ome  ptg- 
roent  if  coloured  patterns  are  to  Ije  producetL  Sometimes,  where  polyehn;»mic  patti^nis  an*  definnL  diflcrent 
eolotu^  slips  are  used,  and  poured  into  the  parts  of  the  pattern  intended  for  each.     W^hen  [mitiaily  diy  tbc 
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«Kfiici    '       r  -  i  even,  until  the  face  of  the  original  tile  or  Imfl'-coloiired  clav  makes  its  apix'arance,  when  the 
tDdent  I  niotu*  will  be  filled  with  the  finer  ittaiiietl  I'lavw.     If  tlie  tile  thus  jirepfiretl  w»*i\'  rtn^d.^  the 

bodr  wuiiiM  onii:     ■    -    "1^  than  the  pattern^  and  the  tile  would  be  bent,  iiiul,  in'rhajis  the  hitter  fractured  ; 
tt  10  Imdos  tieOeE^-  ^ly  a  ccwiting  of  the  same  fia-clay  used  fur  the  pattern  to  the  baek,  to  counteract 

fit!-  -ri*T:.i*>r.*^«>  .,!  . , ..,  aUility  ;  and  as  this  vl&y,  when  ban!  burnfd»  wmild  not  adhere  well  to  the  cement 

|J|r^  »f!  theui  down,  tlie  back  ij^  jiierceil  by  a  imnil>er  of  holes  by  nieans  of  pmjectiona  in  the  mould, 

r  tiiu  ,„..„  -  -  J  ll  e« 'mentis  able  to  penetrate  ant  J  form  a  .solid  Iwnd.  The  Alhambra  tihs  are  formed  upon 
tlie  tmsmt  |trincqde  bls  the  ordinary'  encaustic  tile?*,  with  this  diH'erence,  that  in  the  former  fusible  pij^nents  are 
Hfi^  instead  of  colounHl  clay  slips.  This  is  the  technical  fliili»reuee  ;  but  it  must  be  confessed  that  there  ia 
m  beaiQty  uf  tle^i^^  antl  a  harmony  of  cfdour  in  the  true  Alhaiiifira  tiles,  which  is  still  more  characteristjc  of 
9heak%  Ai»d  wbieh  it  is  ejctrtmiely  difficult  to  equ:il.  The  uiiynlii-a  tiles  are  not  so  much  distinguished  by  form 
«i  by  lh4»  ecilouivd  glazes  with  which  they  are  eovereil ;  thus  we  may  haw  indcuted  or  phiin  ti^sst^ra?  covered 
with  ft  monoclironiic  gbize,  orlarg*'  tilei<  with  foliated  or  araljie*<:|iie  indented  iiattenis  ghized,  but  not  dlled  up, 
with  different  colouiv*l  enamels,  llie  great  jK-cuHiirity  of  majolica  colours  is  their  sctrtness  and  depths  which 
i»  tbi*  result  of  the  soil  enamel  pijjment.*!  emjjloycd.  The  Dulch  tiles  are  true  earthenware,  and  we  must, 
dicrcfbre,  defer  any  further  d<*scription  of  them  until  we  come  to  sf>eak  of  that  substJinceT  wheji  we  jihall  alsi» 
kiii«  «ii  opjKirtunity  of  making  Aome  further  ivmarks  upon  the  fused  pi«nnents  and  enamel  colours  employed 
In  Um*  luanntactur^  of  Alhambra  ;Lnd  majoUca  tiles. 

A  irneat  variety  of  all  these  tliflerent  kinds  were  exhibited  in  the  department  allotted  to  the  Raw  Ma- 

'  '  ;i  still  more  beautiful  and  varie<i  collection  in  the  Mt^lia'val  Court,  showing  the  mode  of  sttitbig 

lieir  application  to  lk>ors  and  to  linin^jj  wiiils.     ^Vinonjf  the  examples  of  the  encjiustic  tiles  in  the 

Tit  Wire  several  large  shibs,   ivprt^senting  Scrintuit'  and  other  snl Meets,  nK>uograni&,   &o., 

,  dei^p  blue,  Ciuie  and  retl-coloureil  clays,  which  wci\*  very  IxuiutitiiL     Some  coat*<  of  arms, 
I'  «n  rials  and  style,  were  alsii  admirably  executed;  but,  jx^rhaps,  the  Ix-st  thing  in  the  whole 
tiles  was  a  small  clreulai*  tile,  uixm  which  was  ritpn-sen ted  a  head  appai'ently  ofCereB, 
of  com.     Such  designs,  although  by  no  means  adapted  tor  floors,  show  the  perfection 
tu  whicb  the  manufacture  uf  these*  tiles  has  been  brought  by  Messrs.  Clinton  and  lloUins. 

Mr.  Fabirs  of  Tipperarj',  exhibited  a  few  s(x>cimens  of  his  tin^t  attempt  to  produce  tesselated  paveroentii, 
ind,  tthliotigh  very  rude  and  imperfect,  both  in  de-<ign  and  execution,  the)'  desi'r\  e  to  Wj  mentioned  specially 
m  proof  oTtlie  growing  industrial  energy'  of  the  country,  which  only  ini;t|uii'es  faeiliiie^  for  acquiring  iufor- 
HliiMi  to  firpgr^ss  and  prosper. 


MAKOFACTURES  FBOM  CLAY  KOT  EMPLOYED  FOR  BUILDING  AND  DECORATION. 

The  day**  and  other  materials  used  in  the  raanufaetore  of  porcelain  and  eartlienwsrtB,  although  belonging 
tliBclaai  of  ^Gnend  Itaw  Materials,  and  incbided  under  that  mki ion  in  the  prt*sent  Catalogue,  will  be  mon* 
nolioed  under  tlie  head  Porcelain  and  Earthenware.  It  will  alsj:>  be  better  to  defer  our  obsiTvatiou^ 
_^^  a  fieciiluir  i^j^ti&  of  manufactures  in  chiV,  namely,  glazed  sewerage  pipits,  until  we  come  tii  that  s^^^ctJou  \ 
i»  llie  nuAure  and  properties  of  the  materials,  and  the  jirocesses  emptoyt/d,  will  \w^  better  uuderstoo<l  when 
fgiM^Ifi]  In  r<ptii]iejcion  with  the  whole  sui>jeet  of  porcelain,  &o.  The  observations  wliich  we  made  in  the  pre- 
A  «i|ton  the  qualities  and  preparation  ot"  clays  a[)p!y  eriunlly  well  to  all  the  other  manufactures  in 

tk  aL  And  heiv  we  may  remark,  that  it  is  dilHcult  to  classity  mannfactiirt*s  of  this  kind,  so  as  to  refer 

cttdi  ttrnciis  to  the  chiss  to  which  it  really  belont^,  llms,  all  articles  inaile  m  clay^  projXTly  spi^aking,  be- 
Imw  to  the  fi'^tile  manufactures :  and  yet  there  is  so  great  a  distinction  technically  lietween  the  simple  ma- 
Mnelt  "ra  cotta  of  all  kinds  anrl  that  of  earthenware,  that  it  m  jin/ferable  for  all  pur[>oses  of  illus- 

totfiOh  K-  under  the  present  section  those  arttch^s  ma<le  of  clay  alone  without  glaze  or  varnish,  and 

10  ^miif*  *ll  those  covered  with  a  glaze  under  the  head  Earthenware  and  Porcelain. 

i^rmmimg  Pima — Everj-  clay  which  will  make  jrond  roofing  tiles,  and  we  may  even  addbrieks,  will  answer 
%tt  wntlladm  draining  nifies ;  and,  as  in  the  casc^  of  the  rooting  tiles,  fat  clay?*,  which  would  yield  too  dense 
bff*^*,  will  tuake  excellent  pipe^     The  formation  of  the  pi[je,  too,  is  so  periectly  analofpufl  to  that  of  some 
bricks,  that  an  ordinarv-  brick  machine  on  the  j >ri nciple  ofTerrasson-Foygeres,  did'ers  but  very 
om  II  pipe  or  tile  machine^  of  which  then-  were  exaiii[ile!^  in  the  E x^hibi tit >n,  wliich  will  be  noticed  under 
lion  efevciti  ^  '  1'  tdtural  machines.     The  numnfueture  of  liraining  pi|>es,  being  now  a  neeessarj'  aj>- 

;Bto  aU  g  i;  operations  upon  a  large  sciile,  mostly  apj>ertains  t4J  the  domain  of  agriculture  ; 

r  ailFndtictj..u   .1  III.  system  of  pijx*- draining  will,  undoubtedly.  Hinder  great  service  to  the  «xnuitry  in  a 
:  ftoint  of  view.     A  few  years  ago,  with  very  few  exceptions,  even  the  coarst*st  articles  of  com- 
laiiB  Mimu     "'  *^   '"'^Mirte<l  from  England ;  but  the  great  expnw  attending  the  imjKirtation  of  flraining  pipetf, 
ami  06  lii^'  '"fi^ive  carriage  of  them  into  the  inti-nor  of  the  coimtry,  gradually  led  to  their  produc* 

tM  Ml  tlie    ,  J  1    manufacture  of  bricks  soon  followed  in  many  instances  ;  and  the  ti-ansition  from  these 

Id  ihmt  of  morse  pottery  waa  ea«>-.  We  have  no  doubt  that  in  a  few  years  the  commoner  kinds  of  earllien- 
mum  win  oImj  W  produee*!;  alreatly  efforts  in  this  dm^etion  have  been  very  suoc-essful.  This  is  but  one  of  the 
maa^  eaynofiiei,  tnowing  that  the  im])ortanee  of  the  introduction  of  a  manufacture,  into  a  country'  cannot  be 
aiwiqr^  jiVt^^sA  by  the  amount  of  empknTiient  it  gives,  or  the  value  of  the  jjroductji  yielded ;  but  that 
He  mtmhet  of  otbcn  which  in  course  of*  time  it  inevitably  brings  along  with  it  must  also  be  taken  into 

Til*  'ix  exhibiton*  of  draining  pipes,  all  of  whom  were  Irish  ;  and  they  were  all  well  made  and 

flfdvti  [!tU.     Those  fh)in  the  Flortnce  Court  Works,  Courtown  Ilarlwur,  and  I\inlough  Tilerj% 

flMnt}  re  de»er\nng  of  high  commendation  from  the  excellence  of  their  form  and  the  great 

vmi'i  uA,    llie  materiid  employed  by  Mr.  Fahie  partook  of  the  character  of  a  fire -day  ^  and 

■Ml  \m  nry  duraoie  ;  his  pipes  wi^re  also  very  well  formed. 
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Common  Pottery — The  only  difference  between  the  articles  cc»ming  under  this  designation  and  thoie  al- 
ready described  is  form  alone  •,  most  of  the  one  being  moukled  or  funned  by  pressure,  whlbt  the  other  are 
moulded  ujjon  the  potter's  whe<!l.  We  may  therefore  dispense  with  any  further  ob^nation*  ihaii  to  notice 
the  coutribiitioui*  ot  thv  different  exliibitors.  So  far  as  wo  have  bet>n  iible  to  flSK,*ertjiin,  there  were  only  fuur 
exhibitors  of  eommon  pottery,  of  whom  three  were  Iriah,  and  one  Eiiglii«h,  Among  these  the  Mtssr*. 
Burosford  and  Kwlly,  of  Florence  Court,  near  Enniskilleu,  deserve  tlie  tin^t  pbee.  T(X)  mueh  credit  cnnnoi, 
indeed,  l»e  given  to  thest*  gi-ntWinen  for  the  perfection  to  which  thuy  have  brought  this  branch  of  trade*  The 
garrlen  p<5tj*  and  other  articles  nianufactinvd  at  their  work^  are  quite  equal  tfl  the  ver*-  be«t  made  in  any  part 
of  England.  Those  produced  at  the  Court  own  Harbour  Works,  belon^ng  to  Air.  James,  were  scarcely  in- 
ferior to  those  just  mentioned.  The  Local  Committee  of  the  county  ol  Kerr)'  exhibite<l  some  eommon  poU 
for  domestic  pnrjMJstt?-,  whieli,  although  leaving  much  room  for  imj)rovemeut»  wei"e  not  below  the  avern^  of 
similar  articles  sold;  such  a  contribulion  evinced  eonsiilerable  iliscrnninalion  of  the  %vant?  of  the  eountri',  and 
therefore^  deserves  commendation.  The  exampk^s  of  common  pottery  contributed  lit>m  England  were  evi- 
dently exhibited  alone  on  aeeount  of  the  glaze ^  for  iXia  form  was  wry  rude.  The  ghize  was  of  a  pale  yellow, 
and  verj"  tmnspareut,  ancl  apneaix'd  to  l>e  verj'  hartl  and  much  less  liable  to  crack  and  scale  than  ilic  ordinary 
lead  glaze  employed  for  thiw  kind  of  ware, 

Crucihhs  ami  Clay  lieiartx.^Thut  pots  or  crucibles  in  which  bnu*H,  wlver,  steeJ,  and  other  mctab  an* 
melted,  n*quire  to  be  of  an  extn-mely  refractorj'  character.  Pure  silic*ate  of  jUumina,  that  is,  a  combination 
of  siliea  vvith  one  of  the  eon.stituents  of  alum,  is  one  of  the  most  infusible  compounds  known  ;  the  nenrer, 
therelbi-e^  a  clay  a[ii»niaehe*i  to  that  substance  in  comixssition,  the  bett4.'r  adapted  it  will  W  to  fumt  erueibk* 
and  oth«'r  articles  I'crpuretl  to  withstand  a  great  heat.  ISiliea,  in  a  nearly  jiure  form,  an  it  is*  in  nuio\  while 
sands,  is  also  very  infusible,  provided  notlung  is  melted  with  it  which  ha^  a  tendency  to  fonn  gln^^,  such  m 
soda,  lead,  &c.  Hence,  the  quaUty  of  a  crucible  dcf>endH,  in  a  gn.-at  meiu<ure,  upon  t))e  ui^e^  to  which  it  in 
put ;  thuvH  stt^'l  may  be  melted  in  a  pot  comi>ose'(l  of  a  mixtiut*  of  elay  and  ^and.  whiliit  lend  or  wxhi  or  com- 
pounds eoutiiining  them  wuuld  rapialy  attaL-lc  it,  and  perhaps  run  through  it.  For  melting  such  substanees, 
crucibles  composed  of  a  clay  consisting  ehietly  of  silicate  oi  alumijia  (and  free,  as  far  ns  possible,  lTt»m  bosiev 
such  as  iron,  stxhi,  potash,  or  Ume,  or  siliceous  sand)  are  required.  The  celebrati'd  He»<siuti  erucil»les  fr^m 
Gro«9  Alraerode,  in  Germany,  eonsisrt  of  a  mixture  of  equal  parts  of  clay,  frvi^  from  bases,  and  fine  *ni<*Tt>u»» 
santl    They  are  hence  very  infusilde,  and  stand  the  fin*  without  cracking,  the  ^mtl  diminishing  tl:  ri. 

bility,  but  at  the  «ame  time  rendering  the  crucibk^f  unfit  for  melting  glass,  lt*ad,  &c.,  whieh  would  r^  k 

the  tree  siUea-  The  {>ots  used  In  most  of  the  glass  factoricjiin  these  countries  are  made  from  Stourbriil;j:c  -Jajv 
without  the  adiiition  of  sand.  Thi.H  clay  is  chiefly  silicate  of  alumina,  containing  a  little  iron  ;  artiele?  madv^ 
of  it  an-%  however,  bablc  to  contract  to  a  great  extent  at  a  high  t^njjierattm.^  and  therefore  to  erack.  A  tmb- 
stiiute  Jv>r  the  sand  is  employed  to  ibminish  this  efiect,  eon.<iisting  of  powdeii^l  Aherds^  that  is,  [Kjriir»ns  of  the 
clay  previously  burnt  and  reducMtd  to  powder,  as  we  noticed  in  speakmg  of  fire-brick.  If.  however*  too  much 
shcnls  be  enqiloyed,  the  cmcibles  or  pots  become  so  ponooB  as  to  allow  any  verv'  fusible  substjmre  to  wtrsun 
throujjh  them.  Another  t«ub .stance  wincjj  luij*  the  same  effect  as  the  sherd"!  is  hart]  coke  (powdered),  natural 
graphite,  <.>r  V>lack  lead,  or  the  artificial  gi'ajthite  which  Ibnns  as  a  thick  crust  on  the  inside  of  gas  retorts,  AH 
tliese  substances  have  much  the  same  composition,  consisting  chiefly  of  carbon  in  a  very  incombustible  forra. 
The  crucibles  fonued  with  a  mixture  of  graphite  or  black  lead  are  veiT  much  uei»d,  es]>ecially  in  melting  sil- 
ver, gtjld.  &c.,  as  the  smooth  and  dense  surface  which  the  graplute  gives  to  the  \uA  allows  the  whole  of  xhe 
metal  to  How  out,  and  does  not  absorb  any  minute  globules, — a  matter  of  great  importaiioc  in  the  melting  of 
gold  and  other  valuable  metals. 

The  debris  ot*  decomposed  granite,  especially  that  left  after  washing  out  the  line  clay  used  in  the  manu- 
facture of  cliina,  is  largely  used  in  the  manufacture  of  cheap  crucibles  for  various  purposee.  Considerable 
quantitiejj  of  them  are  made  near  EtKlruth  and  Truro,  in  Cornwall,  and  are  known  in  commerce  au  Cornish 
pots.  Good  crucibles  are  also  sometimes  made  from  the  clars  of  the  tertiary'  formation^  such  as  those  found 
near  London.  In  Holland  similar  clays  are  used,  and  even  the  alluvial  clays  of  rivers ;  some  of  the  crucibles 
known  as  Dutch  pots  are  made  from  such  materials,  and  are  t)f  verj-  good  quality.  The  same  necessity  dfies 
not  exitit  for  strongly  firing  crucibk»s  before  being  used  as  in  the  case  of  fire-bricks,  which  it  is  of  importance 
should  have  suffered  tlieir  fuD  amount  of  contraction  before  being  built  into  the  masonry.  Some  crucibles 
are  acconlingly  sent  into  commer*^  merely  dried,  and  not  burned,  whilst  others,  like  the  Hessian  and  Cornish, 
are  pr(*viously  fired  at  about  the  temperature  employed  for  stoneware, 

A  veiy  useful  application  of  fire-chiy  has  been  made  within  the  last  few  years,  namely,  to  the  production 
of  gas  retorts,  which  are  now  found,  we  liclieve,  to  Ix?  far  more  dunilde  than  those  from  iron,  and  much 
more  eeonomtc:d.  The  preparation  of  the  chiy  for  this  purf»ose  inexactly  the  .mme  as  that  descril)ed  in  no- 
ticing fire-bricks.  But  as  it  is  of  the  greatest  consequence  that  the  bimit  material  should  have  sufficient 
porosity-  to  allow  fur  contractions  and  expansions  consequent  upon  chanp/s  of  tenq»eratun^  nbout  one-fourth 
of  the  weight  of  the  clay  of  sawdust,  powdered  coke,  or  anlhraeitc,  is  added,  whieh  is  completely  burnt  out 
in  the  firing.  Clay  retorts  are  usually  three  inches  thick,  ai>d  are  made  both  D -shaped  and  oval,  either  by 
moulding,  or  rather  building  up  with  the  hand,  or  by  pressure  in  a  kind  of  moukl.  They  must  be  drie<l  and 
fifvd  with  the  gi'eatest  care,  the  latt-or  operation  lasting  fourteen  days,  as  iq>on  th«i  mode  in  which  thcA?  ope- 
rmtionsare  penbrmed,  as  much  as  upon  the  quality  of  the  clay,  will  dej)t*ud  the  durabilitir'  of  the  retorti". 

There  were  four  exhibitors  of  melting-pots,  thi-ee  Irish  and  one  English.     Ilie  Messrs.  I^lorgan  and  Recfti 
of  London,  contributes!  a  very  complete  and  excellent  series  ofiTucibles  of  ihtTi  rent  kinds  iind  forms.  Amona 
them  were  ex^amples  of  Hesjaan,  Cornish,  and  Ix)ndon  pots  ;  English  and  (icrnuin  bUck  leail  pots  for  meltd 
brass,  and  a  fine  class  of  the  latter  for  gold  and  silver  refiners*  use,  most  nrobubly  made  at  Pas^u,  in  G«^ 
many.     One  of  these  was  shown  which  had  l)een  used  sixty  times,  which  is  extmortUnar}*.     There  wen*  also 
some  i>ot9  niaije  from  the  celebrated  clay  of  Beaufois,  in  the  department  of  the  iVnkTmc*s,  and  V      v  ly 

employed  by  the  French  refiners.     The  Irish  pots,  exhibited  by  Beresford  and  KeUy,  were  h\  ot 

good  quaUty,  but  this  is  a  point  which  could  omy  be  judged  of  by  an  analysis  of  the  d&y,  and  b>  ejkptu^cmxs. 
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T~  ^  t  kaving  exhibiu*<l  cniriblc^  h  already  a  ^*at  iirlvanet*,  and  as  there  is  scari^ely  a  sln^Jp 

»i  V  muile,  wi!  hop;,  U4bix^  l<^J"i;j»  to  tK^e  a  lar^  tnide  in  these  tbings.     lliere  ia,  certainly, 

oo  Uivk  ^>t  tii-^  -<  hi V  lit  Irt'lanrl,  and  tliat  orverveJiccdk'Tit 'iimlity, 

ITim?^***  but  oDe  itxhibiiur  offhiy  retorts,  the  (lanikirk  Coal  Company^  wliose  productions  apjieared 
to  U?  exetJIent,  tieing  ofa  very  pale  colour,  smooth^  and  completely  live  from  cracks.  The  price  of  such  re- 
lort^  ia  about  X2  Hj.,  and  if  they  la*t  two  years,  as  h  ai^sertetl,  there  can  be  no  doubt  that  there  would  be 
0Oiiaid«riibW  economy  in  their  use.  Here  is  a  stdl  more  important  ai>plieatioii  of  our  fire-clay  a  thaTi  the  last, 
■mi  one,  two,  for  wliidi  they  are  well  adapted,  it'  some  |>i*rsuns  with  a  little  energy  and  skill  would  take  the 

«P         ,  ^    ,    '  .  *  . 

Ti»ff(icro'pijfeM.~^\  ariotis  materials  wei-e  nsied  by  the  abori^j^inal  inliabitantt;  of  Amenea  for  the  manufac- 
«i*r^tH^.  liiit  the  best  kiiowu  and  nioKt  typical  of  these  was  a  kind  of  indurated  cluy  nK'k,  tenne<l  pij>e- 
r  WAS  generally  ri'd,  as  that  found  at  Coteau  de  Prairies  on  tlie  Mis«oun,  and  whieh  has  bei-n 
I  u  honour  of  Mr.  Catlin,  the  deHFU*ator  of  the  Imban  tribes.  It  is  als^o  found  of  a  dark -grayish 
coliviir,  jw,  fur  example,  that  iifK*d  by  the  Indians  of  Oregon  and  uther  [uirts  of  the  N.  W.  const  of  America* 
Is  U  »  trui'  clay,  an  J  h  actually  in  proees:^  of  fijruiivtion  in  f>evera!  phieej»,  among  others  at  Nepigon,  on  the 
aortllffrn  shore  of  Lake  Superior.  The  pipes  cut  from  thi.s  malenal  are  ivmarkably  porous,  and  absorb  the 
eB^jrreiuniitic  oil  proiiuecd  by  the  clej^tructive  distillation  of  the  tobacco  with  great  aridity,  Uxoming 
dn^j  eoloui^b  When  tobacco  was  intrtKburd  iotn  Kurujx',  yaiious  substitutes  for  the  Aiutrican  pijio* 
#Qoe  w*«©  brr*nght  into  uj?e,  but  the  niont  jjuecessfol  were  those  niadc  of  bakerl  clay.  The  prei^eut  style 
ins  to  hayo  been  tir?«t  adopted  at  Cologne  and  other  ]>arts  of  the  Lower  Rhine  ;  at  all  event*! 
famous  for  its  pipes  about  two  tH'nturie.s  ago.  The  clay  if  UBiially  enijiloyed  at  pre^'nt  Ibr 
'is  of  the  tertiary- fonuation,  ei»iK*eially  the  lower  bt^ds.  Tliat  used  in  th^e 
,  especially  in  the  small  peiiinsida  called  the  Island  of  Purtieck.  In  its  na- 
i.ii.  11  1-  MI  ji  iMui-it-«j!iti"  oohjur,  and  burns  of  a  perfect  white,  fonning  a  ver}'  porous  and  absorbent 
It  i^  largely  employed  as  m\  ingredient  in  the  maimtacture  c>f  eart  lie n ware,  but  ui  that  of  pipes  it  is 
imixcd  with  any  othtT  substance.  To  pn>dutv  goo<l  pipes  from  this  or  an}'  other  elnyjt  appears  to  he 
'Ui  kei'p  it  in  a  moist  ^tjite  for  a  consideralde  time,  otlierwise  the  jnpes  will  be  deticlent  in  porosjt}'. 
VH^'ti^i.  I  if  «ii«» -lunking  h  excw^dingly  simple,  and  neeci  not  be  do^cribed  here.  The  method  oi  burning 
1  iijK>rtiinrx%  both  as  to  the  quality  of  the  pipe,  and  espetMally  to  its  form.   In  S4.>me  places 

untly  <lrv  to  Ik!  ftreil,  are  arrangwl  in  a  nuudier  ot  s^'g^sirs,  or  [mUm,  likt^  an  nriiiiutrj- 
iiiiT5  meiting-pot,  the  vacant  spaces  l>etwei'U  the  pipes  iH'ing  tilleilwith  sherds,  consiiiting  of  hmken 
B^ggKiM  or  tobacco- pi j>**s  re<hice«l  to  powder.  Each  seggar  is  cuveivd  m  ith  a  conica!  hood,  and  the  whole  are 
Jhm  OTiEtigiMi  ill  a  kind  of  kiln.  In  l^mdon,  where  very  sui>eriur  jiipes  are  made,  a  large  close  kiln,  of  a 
OrSndrirAl  tfh^pe^  surmounted  with  a  dome,  and  around  which  the  llamcs  play,  is  eui[»loytd.  On  the  inaide 
Sf  tin*  kiln  a  number  of  ver>^  narrciw  shelvei*  or  projections  are  formed,  and  in  the  ceiitix*  is  an  upright  pillar^ 
IpiMi  nvliif-li  an?  a  number  of  projecting  rings.  The  pipes  an*  arranged  in  an  inclined  position  in  iiucb  ii  kiln 
[|il«citig  th^  twriwh*  upon  the  ttln-hes  with  their  stems  all  directed  towards  the  centi'e.  where  tlieir  ends  restt 
— I  ihm  [iro}**cttnff  riie^.  The  advanttt^*  of  this  system,  independent  of  the  complete  exclusion  of  the  llame, 
"^  lanwT'  '       44»nrs  the  pijH^s  in  the  common  kiln  in  u*.-,  ia^  tliat  the  pipes  support  yery  bttle  weif^hl 

f  tlnf  ti  -'veral  layers  lx4ng  supported  inde|iendent  of  eat  h  other,  and  hence  the  stems  main- 

^fbrin  ttnuniiiiiy  given  totbeiu.  In  Ireland  the  pi[>e-kilns  are  uj^nally  small,  nn<l  the  whole  charge  of 
|ii|>BP  h  WTwngtHl  without  any  seggan  or  8UpiK>rts.  so  that  the  lower  layers  are  usually  deformed  from  the? 
Wiy^l  of  tiki*  ttp{>cr  ones  re^tinj;  upon  them.  When  the  kiln  is  fdlcd  with  the  [>ipes,  8t»me  sheet^s  of  paper  are 
kid  ii|inti  flkrnn^  suid  ihen  a  cover  of  moist  clay  formed  upon  the  pa|HT,  uliicb  is  burned  oil" in  the  commenoi* 
■m  ilf  tlir  f*''<<  •     '■  .tying  a  sohd  clay  cover,  which  protects  the  jniies  from  the  din*rt  action  of  the  flameiit. 

HlB  fiAJ}  of  clay  tobacco-pipes  wasJami's  iPIjout^hlin,  of  Fraiit  is-^lreet,  in  this  city,  who  con- 

Hilnlcd  A  t  i  'Tig  a  great  variety  of  sizes  and  forms  of  comaion  and  fancy  clay  pipOvS,  amrmg  wliicli 

wm^wumt  V  t'  I)ut<«h  pipt*s.     They  were  well  formed  and  well  burned,  and  appart*ntly  of  excellent 

■tferial     5^  pir»e-worK*  in  Ireland  art*  on  a  wry  small  scale  ;  and,  unfortunately,  then*  proprietors 

kmrn  rsir  ngli  to  build  improved  kibks,  or  to  keep  a  snlBcient  stock  of  clay  on  hands  to  insun.*  an 

BBifars"  i  maU'rijd.     We  oeli(*ve  that,  witli  one  or  two  exci^ptions,  antouf*;  whom  we  cjin  iti'kon 

Mr.  M*^L^MA)gtiUa,  the  Irish  pijH^-makers  imjK^rt  thinr  mouhls  from  Enghttid  iiud  SiH^tland,  notwitltstantling 
Aii&efliliei  wtih  which  such  simple  instruments  might  Ijc  made  bv  any  jrtM>d  smith.  It  is  t»o  \w  r*»grette<l 
jibat  ikm  gn-'  d'iine  white  plastic  chiy.  .su|>j>osed  to  be  nearly  seventy  fet-t  in  thickness^  which  I'xifrtH 

■ItltoCliQlltv  rivy,  lietween  Cahir  and  Clonmel,  is  not  brtnight  into  use  fur  the  manufacture  of  pij»ei« ; 

1^  flnplM  of  till*  I'lay  which  liave  boen  tried  were  ehieily  fhnn  tlie  upper  pa  lis  of  the  bed,  and  wct\;  not 
'  mged^  *nd  t-ould  not,  theretbre,  bi^  brought  into  just  compctiiiou  with  the  Dor^^ti^hire  cla\'. 
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GRIXBSTOIfES,  BOXES,  AXD  ROTTEN -BTOXE. 

I  tttmns  mt-d  iijr  grinding  cutler)*,  &c.,  an;  sandstones  of  various  quaUties.   Having  already  dc*icriljiHl 
m  of  rorkx*  we  ne«'d  cudy  moke  a  few  n«marks  in  this  place  upon  the  peculiar  projiertie?  wfiich  art* 
I  ta  cxnmtitute  a  griiid.Hi<aie.     The  quabty  of  a  sandstone  suited  for  this  purp<>si;  depends  upon  three 
t     ri.x.  I.,,.,It,.,-^  of  the  sVine  as  a  ma'*?^,  or^in  other  wonb*!,  thcnaturi'  of  the  (*ementing  ma- 
!\  of  the  gniins  of  sand;  juid  X  Tlie  nature  of  those  grains  as  to  whether 
—  ,       .    uijorphous  ipiartz.     The  common  i\'Volving  grindstone*!  are  genenilly  ob- 
*  tj  sanct^itone,  while  the  fmer  kinds  used  in  |K>li-4iing  steel,  iron,  anrl  copjpr  work, 
mdmxtkMfi  t\      ^  -^f  .rraver*,  drc,  are  chiefly  obtained  from  the  fine  harri  grit^  and  argillatvons  ?iand* 

UniBP  ufUte  uhjf  I  he  fine  aremietHnw  varieties  of  uilcu  slate  constitute  Hnother  chi^ss  known  a^  rag* 

Mtmm^  KHBf'Ciitii**^  '     ^  l  ?u<  sc^lhe-stones^     Xi>  rule  catn  however,  be  laid  down  with  regard  to  the  class 

of  nicks  wludi  yieh^  Bluiie«  fur  any  particulHr  piii*posts  as  the  same  quality  of  stone  may  bo  found  among 
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rocks  of  various  ages.  Thus  a  large*  number  of  the  scythe- stones  conung  into  commerce  in  these  cotxntnes 
are  obtainoiJ  from  hanl  siiieeouii  eoncn'tionii,  about  firom  dx  to  eight^^en  inches  in  difimeter,  which  form  m 
be<l  alK)ut  four  fwt  tliick,  anil  known  hy  thi;  local  name  of  grvcnisaiid,  in  the  lower  beci*  of  the  crtitaceout 
or  chalk  stirieis  of  rotks,  in  th(*  Bbickdo^vii  Hills,  Devonshire. 

Polishing  stonej*^  on  the  other  hniKl,  aiti  uioiv  or  les^i  alten.^d  siliot^ous  alatt^a,  as  distinguighed  from  ari?n»' 
ceous  slated,  in  which  the  ^ain^  of  dUea  would  be  more  or  lens  \i8ible.  lliia  kind  of  ittone^  called  by  the 
diflerent  names  of  novaeuUte,  houe-^bte,  &e..,  is  ib und  more  abundantly  of  a  got»cl  nuality,  tlian  t-he 
kiDdi*  of  grindstones.  It  may  be  said  to  U'long  exchisively  to  the  older  slate  roci^,  and  is  of  various  coloi 
2)ometimei}  of  a  light  grapsh  or  buff,  sometimes  ^*en,  and  aometiuies  dark  bhie.  There  were  four  exhibit 
of  grindgtones  and  hones,  none  of  which  represented  Irish  collections.  The  chief  collection  was  contributed 
bj'  C.  Aleinig  of  Li)ndoa,  and  it  was  certainly  a  very  remarkal>le  one.  In  it  were  to  bt*  found  ijpecimens  from 
Turkey,  Persia,  Bohemia^  Spain,  Franw,  Italy,  England,  \N'ales,  Scotland.^  Ireland,  Arkansas  and  Nia^tarm 
in  the  United  States,  Peru,  &c.,  in  slips,  hones,  nenciliii,  circular  stcrne*^,  (fee,  moimtc<l  and  unmounted* 
Attiong^  the  other  contributions  wa.s  a  ctillL^'tion  ot  ^rm.-Ji  oil -stones  from  Snowdon  in  Wale*.  \\'e  posseaa 
analogous  roeks  in  abundanci-  in  this  country  ;  the  hones  of  Kerry  and  Donegal  are  of  very  superior  qua- 
lity, and  wc  nuiy  add  those  of  Wicklow,  but  unftirtunatcly  they  were  unreprt^^'Uted. 

Rotten-stone  and  tripc)li  are  nothing  more  than  siilica  in  i\n  extremely  hue  state  of  dividoiL,  and  arc 
either  ootnposed  of  the  sQiceouii  reumins  of  aninialculfie  or  of  minute  crystalline  grains.  \Mien  the  mam  m 
eiithir  in  onaraeter^  although  composed  of  nearly  pure  mlica^  owing  to  the  fineness  of  the  gralD.  it  i«  cmUed 
tripau ;  when,  on  the  other  hand,  it  forms  a  very  tight  friable  mass,  har^li  to  the  feel,  and  not  uuliko  a  ri" — ^ 
bnck,  it  is  called  rotten-stone.  In  general,  however,  any  finely  divided  sihceons  matter  which  can  be 
for  polishing  silver,  Britannia  metal,  brass,  may  be  called  tri^xtli. 

There  was  but  one  exhibitor  of  n»tten-&tone,  and  the  specimen  exhibited  could  scarcely  lie  admitted 
come  within  that  definition.  2Some  ol*tbe  line  siliceouii  matter  exliibited  by  Mr.  Deerin^,  ot^Cork,  under  t 
uatne  of  silex,  would  form  an  excellent  tripoU ;  and  indued  occurs  under  somewhat  uimkr  drcumstaocBi 
the  rotten-stone  of  Bakewell  In  Derbyshiiii. 

FULLER*3  SABTB. 

Thia  substance  la  a  peculiar  hydrated  silicate  of  alumina;  that  ia,  a  combination  of  water,  stHca,  and 
alumina,  generally  containing  a  small  quantity  of  silicate  of  iron,  wfilch  communicatee  a  greenish  tinge  to  it.^ 
It  has  ver>'  renmrkable  properties,  which  enable  it  to  be  readily  distinguished  from  other  eartliy  substances, 
one  of  which  is  that  it  is  apfmrenily  almoxt  totally  foliible  in  ttater.  iLs  use  in  the  arts  dependis  unon  ita 
forming  a  kind  of  soap,  with  oil  or  gi-ease,  which  it  etfectually  rcmovefl  from  cloth  in  the  |>ruce«s  of  bulling* 
lliere  were  samples  of  supposed  fuller's  earth  exhibited,  which,  idtbough  res<'mbling  externally  in  some  degree 
that  substance,  were  little  more  than  a  friable  clav  rich  in  peaty  mattijr.  Thcj^e  raii^takes  are  natural  enough 
in  this  countiy,  where  :*o  few  opp^irtunitie.'*  have  liithcrto  existed  for  learning  the  nature  and  usea  of  our  raw 
materials  ;  but  we  hope  that  the  lessons  taught  by  tlie  Exhibition,  and  the  many  other  facilities  now  adbrded 
of  acquiring  more  accurate  inibrmation  upon  such  subjects,  will  soon  put  an  end  to  all  such  mistaken  and 
at  the  same  time  bring  to  light  the  mineral  reaources  of  Ireland W.  k.  Sullivan. 


The  Geological  Maps,  Sections,  and  Specimem,  exhibited  by  Riehard  GrifHth,  Eji*|.,  LL.  D.,  though 
may  have  bei'n  psi^sed  by  by  the  mere  loiterer  in  search  of  amusement,  yet  were  highly  interesting  and  — ' 
tiv«  to  every  one  in  search  of  information.  They  had  still  another  point  of  intt'rest ;  they  are  the  n 
a  long  lile,  great  part  of  which  has  been  passed  in  earnest  labour  in  tiie  pursuit  of  a  favourite  science.  Df. 
Griifitli  is  die  father  of  Irisli  geologj' ;  single-haadt*d  he  has  grappled  with  the  structure  of  a  great  and  com* 
plicated  country  like  Irehmd,  and  has  in  his  last  Ijuproved  edition  produced  one  of  the  best  general  geobgical 
mapis  now  published  of  any  country  in  the  world. 

No  one  who  has  not  attempted  it  knows  how  mnch  labour  is  required  to  construct  the  first  geological 
map  of  any  Urge  district, — how  great  an  amount  of  knowledge  of  details  must  be  ac*juired,  and  how  much 
patience  and  pei'severanee  in  harmonizing  the  general  results  must  tx*  exereisi^d,  before  the  boundary  UneA, 
and  the  little  patches  of  colour,  can  be  j>o  plaet?d  as  to  tell  the  tnith,  and  to  tell  it  in  an  intelligible  and  striking 
manner.  Although,  t**  our  gn>at  rt*;rret,  and  that  of  all  scientific  men,  the  many  other  imijortant  avoca  * 
of  I>r.  Griffith's  lite  have  prevented  his  pubhsliing  the  n^sulls  of  bis  labours  otherwm*  than  by  putting 
on  his  map,  yet  by  that  map  he  must  ctjutiniie  to  be  known  as  long  as  the  science  of  geology  has  a  lifi* 
histor}'  in  Ireland,  i»r  in  the  world,  llie  sections  exliibited  were  calculattwl  to  give  the  sjit-ctator  some  idea 
of  tho  lal>ours  on  which  were  grounded  the  results  depicted  on  the  map.  It  is  not  mer*d>  a  surface  map  of 
th«i  bounditricv*  of  ditferent  kinds  of  rock  ;  those  sevend  masses  of  earthy  matter  have  bt^^n  so  observctl  Unt 
their  position  when  covered  by  others,  deep  in  the  bowels  of  the  earth,  becomes  a  matter  of  enjsy  and 
inft^renee.  Materials  have,  in  fact,  been  aceumulutcd  tor  consti-ucting  a  model  aairell  as  a  map,  which 
show  the  inti*mal  structure  of  Ireland  to  a  depth  often  far  lx4ow  the  level  of  the  sea.  The  sections  exhil 
might  be  lotikcd  on  as  the  repnrAentJition  of  sIii^His  cut  out  of  such  a  model. 

The  seric*  of  fossiLs  again,  might  be  looked  at  m  several  lights,  all  e^juaUy  interesting.  First  of  aU^ 
are  the  remain.^  of  many  curious  and  interr^sting  fonns  of  animal  and  vegetable  life  that  had  ncT^ 
aeon  lining  by  the  e)'e  of  man.  They  are  thus  mteresting  to  the  naturalist  as  coming  in  to  complete 
mrios  of  organic  existences,  and  to  fill  up  the  gaps  and  lacuna?  which  are  to  be  found  in  the  gnuUtioiia  af 
organic  beings  now  hving  on  the  globe.  Secondly,  they  are  interesting  to  the  philosopher,  ami  indeed  ti» 
mankiud  genemUy,  as  not  mef\4y  tbnning  a  portion  of  tlie  great  mass  of  organic  existences,  but  ad  uidbldum 
a  history^  of  evcnti ;  ajs  having  an  order  of  succession  among  themselves,  proving  that  their  sevend  8<ft»  did  aoi 
tiyc  promiscuoualy  on  the  globe,  but  formed  successive  races  of  ^y*i*«ftij^  and  plantf ;  each  raco  c      * 
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cxiilmre^  incrpusmg  and  multij»h'injj^  occuppng  the  len^h  and  broaclth  of  the  cmrth,  and  then  grndnally 
dnn^  oat  to  iDjike  room  for  their  successors.  Thev  thus  Viicotiie  rcconlH  and  doeuint'Dlfi  of  a  histon'  other- 
WMe  oonopAlcd  in  the  depths  of  a  n.*inote  eternity ;  and  have  well  been  likened  to  the  medals  of  a  mce  and  a 
djiUtflj'  af  which  no  other  remnxinti*  have  been  preserved.  Thinily,  and  lastly^  they,  in  consecpiene*  of  ihi.s 
mtcemiotu  become  of  viL«!t  interest  and  importance  to  the  practi<^al  fj^.^olopgt  and  miner ;  for  iis  cacli  particular 
iet  ofifx^ki  in  a  connlry  is  apt  to  b*;  ehanictcri^ed  by  iweuliar  mineral  substiniees  ni?eful  to  man,  bo  we  are 
«MbM  ti>  reeognisc  any  partienlar  gr<jiip  of  rocks  by  t!ie  kindfi  of  fossils  it  contains.  The  mere  variety  in 
ifae  iiiktnTc  of  tlu»  rock  is  not  sufficient  to  tell  \m  what  p-oup  it  Viclong^  to^  for  limeiitones  nnd  saniistonetj, 
I  and  clays,  occur  over  *nnd  o\'er  again  in  every  frruup  of  rock.^,  and  are  often  undistinguishable  one  from 
One  little  shelL  or  even  fmijruient  of  a  shelly  the  leaf  of  u  f>lmit,  or  the  ficide  of  a  fish,  ia,  theruforc, 
I  ^4  r.^  T.  ..-,.  vftUic  to  the  practical  man  than  tons  of  ro<  k  spt.*timeii». 
Id  nrter  coal,  for  instance^  the  ro(*ks  occurring  at  the  sarface  In  any  particular  portion  of  the 

nil-)  ,^-^,  L  pnrt  of  the  group  in  wdiich  the  coal  is  found,  or  they  might  Ixlong  to  the  group  b«low,  or 
fikm  CK^'Vp  aboTC  the  coal-bearing  i^trata.  In  onier  to  dii^cover  their  exact  pixsition,  and  therefttR-  to  be  a^* 
•mvsa  cu  tlic  chan(x^  of  n^acJung  coal  below  that  part  of  the  surface  of  the  ground,  within  a  rcnsonable  depth, 
lll^■lefl!  exAiiiination  of  the  nature  of  the  rock  h  often  insuilicient.  llie  most  practised  geologist  might  be 
deaehnd  by  trusting  to  such  indications  alone^  but  if  he  fmda  in  tlie  nx^ka  one  of  their  characteristic  fossil*, 
[b  then  <m  mire  ground,  and  feels  as  ab&oluttdy  i-x^rtain  of  the  rehitive  position  of  th«  rocks  as  he  would  of 
f  sigt*  of  a  rnin  bearing  a  legible  impress  and  inseription. 

nou  of  the  fossils  exhibited  by  Dr.  Gniliilu  thert^fore,  the  intelligent  spc^ctator  might  read  the 
fc  _  ats  on  which  his  work  was  founded,  while  in  the  sections  and  maps  he  saw  depicted  the  rt- 

mkn  al  wLiuii  he.,  together  with  other  men  of  science,  had  arrived, — the  g«>neral  hifttory  in  the  compilation  of 
vyck  those  docuiQjeats  had  been  used,— J.  B.  J. 


ksMTT,  IL*  lIulUnffKr,  Ca  Woetmcath,  Proprietor. 

I  of  GttlwBV  aiftrhle. 
►  Au-jlwjlt  &  Sos,  Sydney,  Gloacesterahirc — Char- 
<Hd  Ifa  fdatea  made  of  CimUTfoni  Iron ;  spedmens  of  the 
Imp  b^m  vhtrli  tlit>  iil(itc«  nre  made* 

5.  AatSTCD.  D.  T,,  3ktanehc»ter,  St  London*  Proprietor* 
of  aatlvcf  gtdd,  and  m^ot  uf  gold,  from  Xit- 

Ji*tft\%  C'Aftiliiui ;  giimet  nxJt,  iLssoclated  with  the 

rifaiRBi  mrk  tn  Vtrginiii ;  aurifenjufi  quarts  and  crystal- 

B  Mtiw  fT^d  ttittu  Calif oniLo. 

4.  AnMt^KOSti.  W*,  Kew  Hall,   Ennin,  Proprietor.^ 

»4,  and  .1  riA,  from  Kilhreckan  Mines; 

»  flc|K:«  f^  Ilia  Quarry  ;  slate  fla^  from 

}  KSktm  qiiam,  i       l  .,.,.. 

BAlXA^rTorE,    ALEJCA^rnEa,    tipper    Dorsei-strMt, 
MumBaetanf. — Chininey-piecc  of  Galway  black 
i^il»;  UfitMinal  font  of  Caen  »toaes;  bust  pedestal  of 
■Hv,  kma  Atrrk*,  Co*  DablLiL 

6.  dAwnci,  W*  IL,  Tam worth,  Staffortl-shire,  Manufiie- 
fl^nal  desert*  f<»r  pipe  b^jwl*,  niodoUt*d  in  fine 

VVorku,  near  Tamwoitli ;  modelled 
-  f*-^  lnkiit4ii}d&,  and  varioust  other 
^  r.r  tinugiit^meii  in  same  material;  design  for 
MBt«|i. 

7.  Bsx,  J.,  4  Co..  GiAfliEow  Pottmr,  Glii«gow,  Maaa- 
iw».      Pilijrt  ndc  and  large  vitsm  tn  terra  cotta. 

^  Bbbc»'  '  T.i.r,  Fl«>renee  Courtt  EnniAkfUen^ 

vm§mMmt*r  w-nn,  crueilj1«f;^   bricks  tiles*  &e*^ 

I  p«4B0«d  w  Tfi,:  I  uirrncc  Court  Tile  Works* 

IL  BuU3»riiM.  B.,  VIdl!tlti^^  Co.  Kerry,  Prodncer.— 
►  fa  ilai*  firtiui  tlii*  qunrri**^  in  the  Iirland  of  VaJentla^ 
►  K««y,  Via. :— Kmtud  ublc*  fnr  the  Refrrahment  Rixim, 
:  iiiH  »«*0agUal«k  dftterfu  to  contaia  1200  ajid 
Mmm,  tmki^  table  tlaba,  garden  seatit  orange  tree 
bfeaTdaifpaUiAicd* 
liL  Bcj^rxm,  Bt.  J*  T,  Batlylongford,  Co.  Keny,  Pro- 
pnam.      ftiiili.m  bricks  fw  building,  drainage  tiles,'  pipes, 

II,  lli-4>jrFnn^,   J*  IT*,  Mill  Wall,  Poplar,   Londnn, 
MmA  -Ttms  in  i«rr»  cotta  of  Diana,  from  tU«? 

■tff^,  'HI,  ftrifn  model  by  Bay  ley;  flower  pots 

rfiini^i  4eE|gvi»i  ttpf  of  Warfric»k  va« ;  csopy  of  antique 
«Mi ;  «^if  tiiamAoB  mtm  ;  btiit  of  her  Majesty  the  Queen, 
1^  A  knmm  tigr  iL  Wd|pU;   Unt  of  tbe  late  Dake  of 


Wellington,  from  a  mmlpl  by  H*  Weigall;  anticjue  bu*t 
of  Haechua  ;  copy  of  antique  ic^oup  of  tJit^  Niolw ;  atpy  of 
RoublUacs  Cupid  Sleefnng;  b:twls  and  vas€s;  c-oiiMtles^ 
banket  flower  pot ;  flowF?r  tray ;  /;rt>up  of  virgin  aad  child; 
terra  cotta  coi)y  of  aiitirpie  bu«t  of  Ariadne ;  pe^lciitalfl  (va- 
rious patterns). 

12.  Blooo,  W*,  Wicklow,  Proprietor.— Spedmena  of 
Wifkbm-  pebbles,  with  cabinet,  neAtly  arrangetL 

13.  Browne,  MAaaiLiM,  Connoree  Mine,  Kathdnim* 
Proprietor.-  Samples  of  copper  ore  and  mlphur  stone  or  iron 
pj-riles;  dn'jsseil  copptT  ore  m  sent  to  market;  raw  eopp<T, 
copper  shig«,  and  other  |>poducts  of  the  smelting  of  eopptr  on;. 

14*  Bbowt*,  R.  Surbi  ton -hill*  Surn?y,  Inventor  ami  Ma^ 
nufacturt»r, — Improved  Itnlian  tiles,  jrrooved  ri%e  tik-*,  or- 
namental phiin  tilta  and  viillpy  tiles,  plain  Gothic  ridge  tiles. 

15.  UnowK,  K*,  Fer^fllie  Fire  CLiy  Works,  Paisley, 
Manufacturer*— Vases,  chimney  topis  ^laxwl  pipes  witli 
socket  jointa,  cattle  trough,  nil  made  of  fire-clay. 

16.  BtiTLKR,  J.,  Liverp*wl*  Pn^prietor. — King  and  Pern- 
berton  t-oal,  cannel  coal,  and  coke,  from  the  niinea  of  tbe  Mon 
Hall  Comijany,  Ince,  near  Wigaa* 

17.  By  Hits,  J.,  Stockton-on-Tees^  Producer  and  llanti- 
facturer. — Si>ecimcn  of  lead  ore,  from  Willy  Hole  Mbe,  Teei- 
dale ;  lipi.'cimen  of  silver  and  litharf^e  from  lead ;  one  pig 
each  of  roflinod,  common,  and  nJagWd  ;  sheet  and  pipe  lead. 

18.  C.\jiii,  J.,  DhtiTode  Mine  Company*^  Office^  Thro^- 
mortor*-8tre<it,  London. — Copf«?r  ores  from  the  Ohuroile 
Mine,  in  West  Carbony,  Co.  Cork,  on  the  estate  of  Lionel 
J*  Fleming,  Esq. 

l&.  Casstdy,  Robert,  Mona^tterevan. — Two  pfllais  of 
siUceotia  aanfbtone^  beautifully  worked,  fhtoi  the  quaiiy  of 
BcNMoaliflf  Queen'ii  Co. 

to*  CoALBRooKDALE  CoMTAST,  Coalbrookdole,  near 
Wellington,  Shrop-diire,  Prod ncera.— Sam plefl  of  pi^-iron, 
l}iir-irt>n.  and  platea,  gray  pig-iron  for  light  and  heavy  cast- 
ingw»  strong  gray  forge  pig-iroa,  mottled  pig-iron,'  white 
pig  iron,  sample*  of  forge  and  of  flcMied  bars,  chequered 
plate*  of  various  deiiigns  for  floors, 

21.  CLAasoN  4  CoiTRTfrBTT,  Bridgefoot-atreet,  Dublm,^ 
Specimens  of  blister  st/btL 

22*  CooPEft,  E.  J.,  Markm,  Ca.  Sliga — Inlaid  cahiaet 

23.  Corcoran,  Bryak,  &  Co.,  8C,  Mark-lane,  London, 

Manttfiictareis. — A  four- feet  diameter  millstone  for  grinding 

M-hcat, 
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84,  D'Aj*tox,  J,^  Stimmer-KiU,  Dnbliii.— ^SpprUtiPHs  of 
bof^-trou  Of*  «iid  uf  coal  from  Clomiiore,  in  the  Co.  Mayo* 

!25.  DAvrmsox  &  AfiMSTUoxii,  Piccadilly,  I^Iiinrhester, 
—A  roU  of  laminntt^i  liL*ad,  nunu&etured  fur  tiie  C'hliieiMi 
rnnrkH^  *nd  uied  tty  tlieuj  ftir  llutii|y  ten  chest*,  al^^  hy  "t"" 
mi'irlmtit^,  for  [karkht^  stiurt'  fur  cxfMirt,  &c,^  &*'- ;  roll  of 
|iiin*  h-ail^  pktiHJ  i*  it!i  bhn  k  thi  cm  hwrth  sidcts^  and  jMilished, 
u*i««l  for  makini^  cbtenis  for  containing  water  for  drinking 
undcuUniiry  purp*!*^*;  roll  of  i|UArtcr'[>at«nt  ^jpui  iii|*c,  )>lat'Ml 
with  puro  tin, — the  plattnt?  pf<!st'n'i's  th<*  h-aiU  «tilU'n.4  the 
pipe,  and  ifiidi^ra  it  suitdbk  for  unuuncntal  wliiHs,  ih/ind<s 
\itr%,  S^i\  ;  lf>{i^  uf  o-inch  lead  pt[>e^  plated  iu.sidtiaiid  out- 
5id«>  with  hluc'k  IJn. 

*J6,  Davia,  S.,  Dublin^  MannCacturer. — Roman  ceimcnt 
ajod  pl*.4ter  of  Paris^  Roman    oenient  stone^  Portland  cc- 

27.  Dkaxk,  a.,  York- terrace,  Cork,— C*himnry -piece  mud 
tabic  tops  inauufactunHi  fmm  marbltv  miaed  on  tlic  estate  of 
exlklbitor,  in  the  Co.  Cork. 

28.  DiiKtiixa,  J.,  &  C^.,  Middlcton,  Co.  Cork.— Samples 
of  jiilex  and  clay,  of  a  bcamiful  white  mlmtr.  ftiiind  assJi- 
dated  with  the  limestone  at  Hosti'Jbiu,  C<»rk  HarlMJur,  And 
well  adapted  for  the  manufacture  of  earthen wan^  antl  «a 
tripdi,  ^ 

29,  DExmr,  Sir  EtiWAiin,  &  W,  T,  Ciwshik,  Pr^if.netori. 
— Pipe  drain  tUoa,  manufiiictUTcd  at  Gunun«  I'ilcn^  near 
Traloc 

80,  DotXTOX,  J,  Jtin.,  Liverpool  Potter^',  St,  HelenX 
Ijancanhire  (exldbifiiT-'  -'i  ••  nr-xiau  with  11.  Doulton  & 
Com  Ijimbeth,  L*m*\  i  lurer. — Term  eotta  vas^efl, 
of  various  styles  and  )  >  t»<^eataht;  fHn«Uint  ViW^-s; 
fnignicmeite  Ijoxc*;  Ubumum  (i^CHtal;  ommnentui  brackets, 
tfiuMBi  and  ('himney-tofi«< ;  fern  cAsm  and  onuunt!»iAl  gar* 
den  pota  ;  all  in  terra  i^otla. 

81.  DovK,  D.,  GUsgow,  Produecr. — Grtnd!)t«>nea,  fhwn 
qoarries  near  Glasgow  ;  stunc*,  from  Bumfbdd  Quarr>\ 

32.  Do\^-NSlliRK,  Marqut?S3i  c*f,  llin^jH»ro\  Proprietor, — 
Ilhx'k  of  rock-^Milt,  weighing  at>out  3U  cwt*,,  from  Duncnie, 
in  the  Co.  Antrim  (froiii  beds  M60  feet  lielow  I  be  snrface); 
copper  pyritfi!^,  f^r^^ena,  manganea-e.,  P|uithtir«e  iron.  full*;r9* 
eArth,  and  emcrj'-stone,  from  the  Ca  Down  -,  itfranite  ba|*- 
tbmal  font,  fn>m  lileasington,  Co.  Wicklow ;  granite  debrig^ 
commonly  called  "freestone,"  from  the  .name  county  ;  ?pB- 
cimen^  of  ^lena  in  veinjjtonc  of  calc  spar,  fnmi  Blimdell 
Mines^  Edenderry ;  fla^  of  pmtic  or  atuni  »haks  covered 
with  a  crystalline  mA>^  uf  iron  p>Tito,  from  BAllybiuuiioo, 
Ca  Kerrj', 

88.  Dkooheoa,  The  Uarquoi  oi;  Moon  Abbey »  Mona*- 
tarevan. — An  inlaid  table. 

84.  DtTXX,  M.,  NewcAntlfMrn-Tyne,  Inventor  and  Pro- 
prietor.— AnemomK*!r  Ut  show  the  velocity  of  ahr-currcnta 
iu  mjne» ;  *tM  mill  mwl  for  tfiving  light  in  niinei  before 
invention  of  the  safety  lamp  in  IBlfi;  section  (»f  Jarrow 
Odliery  ;  seven  safety  lamp*  by  diUbnmi  makers ;  Rpecimuns 
of  ooal  and  ironstone,  tram  ihtt  Kaweaitk  coal -field 

85.  Edmojchmht,  J,  4  Co.,  Dune^stroe^  Dublin^^Terrm 
ootUi  Ta»e»  and  fern  cmjk%. 

36.  Ei,T,  Marquen  of,  Ely  Lodge,  EittlkkilklL— A  pedes- 
tal «if  f»oliabed  ft*e*tono,  a  block  of  rough  fttetlUme. 

87*  EvAXH,  Sm  Newtownartls  Mining  Company,— Spe- 
dmaos  of  lead  ore,  from  the  Newiownard*  3klinc»,  Co.  Dim-n, 

88,  Fahie,  J.  K.,  Tlp(*erarT,  Mantifactur^r  anil  Prrj^ 
dttocir, — Filter,  visca,  &c.^  uf  utonewam ;  drainage  {npea  ; 
ttre-brick/i;  hollow  hrickjn;  tea««lated  tiles;  whitb,  hUdi, 
and  red  cXa}-^  from  Co.  llfipcnry* 

30,  Faiuvuky  Inox  Ccimi-a.^v,  Worthn%  near  Leed«v  Ma- 
iiufactiirer*,— 'Vaaeft  and  pwlej^taU,  bnptUmal  font^,  umii, 
AcifW«r-l>oxeA,  lualu^ter^  chimtiey-lopfk,  and  ^liafle;  oraa^ 
OMntal  trU)§0Lis  ar^liitectuml  inouldingH,  j^nitar)'  lubos,  clo- 
Ml  plana,  &c,  all  in  terra  rotta,  and  in  various  atylan 

40,  Fawc«tt,  J,,  Dot^'laa,  hit  uf  Miin,  Propti6tor_ 
CoiU  and  gypaum,  from  Ldtrim. 


4L  Fekov^n,  MtLiJUt,  &  C<K,  Healhfielil,  Gla^goir, 
Manufacturers. — Fire-brick.^,  urnainentaJ  terra  eoUai,  gliUHHl 
^ewvTnffc:  {*t|ie«,  set  of  three  tiuthlc  chimney '^t4lpi^  ontaK 
mental  wind-guard  ditto,  va^fCS  in  variety,  term  cutta  foun* 
tuin  "2  A  fviii  high, 

42,  FtKLii,  IL  C,  M.  D.,  BkckriHk,  Dublin.— Crjirtal 
of  quarL2,  weigliing  8711m.,  found  on  the  iiruj^ierty  vi  Exhi- 
bitor, in  the  C<x  Landondcfn*. 

43,  Flavkllk,  J.,  4,  D'Olier-^reet.   Dublin,   Impoitff 

and  Proprietor. — Specimens  of  gt)ld  aa  found  in  the  matrix, 
and  washed  gold  from  tlie  dixtrict^  of  *'  Ophir/'  the  "  Ttl> 
n>n  River/*  *^  Hraidwooil,'^  the  "  Hanging  Rock,"  or  Peel 
Hiver  djgging^  Port  Philip,  &c,,  &c, 

44,  Fn.*ui>,  Hexrv,  Viewmount,  Whitehall,  Rilkenny* 
Proprietor. — Flag;^  suited  for  street  ttagging  and  dooring 
generally ;  a  chimney-piece,  maile  from  da^  auited  ^ 
cottageit  or  nacond  cUw  bed-room. 

4 J.  Gaili,ard,  dla  ain^  La  Fertf^  flona  JouAfTCi,  Pimxioi 
(agent,  G.  Dombu^ch,  London),  Manitfiicturer. — Freocli 
mill -stones^ 

46.  GAtt.MtrRK  Coal  Co.,  Ganikirk,  near  QUs^w. — 
Taaea,  d(}Wf!r-poU,  chimney-pota,  and  gaa  ti;fcart% 
factured  from  fire-clay, 

47,  GtJfEnAi^  MmiXG  Co,  for  iRKtJtSfD,  Biirgh-qi 

Dublin.— iSjiecimena  of  silver  lead  orm,  argentifervu.;*  cuj 
ons,  iron   pyrites,  from  Giutuad^ne  and  Shailee, 
vermineiif  Co,  Tipperary. 

4B.  GoDFRKT,  Sir  W.  D,,  BarL,  Kflcoleman  Abh«y,  Co. 
Kerry. — Lead  ore  containmg  82  {ner  oenL  of  lead«  and  40  oa» 
IGdwtA  of  fine  silver  per  ton,  aa  per  aaMj,  raised  at  th« 
east  AnnagU  Mines  on  the  Godfrey  eitate,  Csitlettiftitie,  bk 
the  Co.  Keny. 

49.  Graves,  Rkv,  Jame.^  A,  B, ;  Lau>r,  Joawti^  M.  D. ; 

Caktkr,  S.imi^os,  Jln,,  C.  E.,  on  the  |Mirt  of  the  Lite- 
rary and  iSi'ien title  Injrtitulion.— Geological  mo«lel  map  of 
the  county  of  Kilkenny,  idiowing  ftpeilmen^  of  the  rocka 
and  clays  in  their  relative  positions;  a  collecCtoa  of  mine* 
mis  and  foaails  from  the  same  locality. 

50.  GRRAr  Pbat  Woukixc  Compa9(t  op  iRKL-onx.-. 
Spccimena  of  oompreaied  peat  mad«  by  G  wynoe  and  tUftir 
{latent 

51.  Greezt,  J.  B.,  Lower  BaKgt>t-*trwt,  Dublin.- 
cimena  of  purple  sulphuret  of  copper,  from  Home  ~ 
Co.  Cork. 

52.  Gripfith,  RfctiARu,  LL.D.,  Chainnjin  of  tli«  Board 

of  Public  Work*. — Geological  map  of  Ifvland  (iisi{irovMi 
and  correcte*!  from  fonner  ma])D  publinhcHl) ;  a  retluctHA 
of  ditto ;  ienes  of  ^jlogical  m.1  tion^  anil  view^t  n  jifiwNWtinft 
lh«  relatluos  of  the  dillcreiit  rink^,  ami  the  i  hirf  ]iliyiiei] 
facta  connected  therewith,  in  some  of  thr  nin^i  imi^.rtant 
gixilogical  districts  of  Ireland.     Cabinet  oftK  t^ie 

carlioniferouj}  8Cfic«  of  rocks  of  Ireland,  coil-  \id- 

bitor,  and  ay^ematically  arranged  in  eighty  drawvi^  au^ 
cording  to  the  #ub<livbion*  of  those  rock  a  ahotns  on  Mt 
gotdogical  map.     Cabi  nrl  of  die  foiMls  of  tiie  Iriili 
bektngillg  to  the  .Silurian  formattun,  collected  liy  Ks 
and  iiyitanaticaUy  amuig\«i  in  ^xteen  draw«3«,  aa  i 
on  his  geological  map. 

58.  Hall.,  W.,  CaMtec^imer,  C«).  Kilkenny,  inwolori 
Proprietor,^ — A  working  mmlel  of  a  winding 
mining  operationii,  by  which  motion  ta  inatajitaneoaajjr  i 
pHl  or  rvversi^d  while  iJie  ateom-cngine  or  water-wheel  k  tti 

full  speed, 

54.  Hiuntxcu,  W.  Kahdoei  Manu£Mtiii«.— 4bQlif^ 
ilA£e%  aUie  flaga. 

55.  HicuienM)!!,  J.,  TownM^nd-^treet,  I^ublin, — Bridge- 
water,   Welsh*  and  Irisli  bricks;  Welsh  tlatea ; 
topA,  wind  gnanla  f  rogiaterad) ;  vaica  and  pedoMaU ;  Gf 
chi  nmey- piece ;  plpea,  ^tc^  made  of  fin-day. 

58.  Hnx,  J.,  Great  Bninswick-ftreet*  DnbUit*  \ 
tunr.— Speciineaa  of  lalt,  manofaeinred  fhim  the  roek-«dl 
of  tlie  new  mioea  of  Duiicrue,  CafTicklSerga%  en  ilM  Mir* 
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qmtt  vi  Dowmhifcs  estate;  viz»t  stored  salt  for  table  use, 
Iriab  Ane  or  butter  ndt,  Imh  cnarK  or  proi-ifiion  »(ilt,  rrys- 
lalliBnl  «lt  for  bakas^  o^,  pUUc  table  salt,  bitterUf  trith 
A  iuqile  of  tiu>  rock-salt. 
^§7,  Htst^  l>AWio»,  &  Hardt^  Low  Jtoor  Iron  Works, 
tafd,  Torkaliin* — Spedmcm  Dliutrativf!  of  thti 

HofiAsr^  Mii'iiAFii^  Berasfofd-place,^  DubUn,  Mana- 
r. — Sa%p  tabUi*  of  Irish  martilia  fttid  petrifaL-tiona. 

St.  HcifiCiRs,  T-,  Middle  AblKy-strcett  Dublin,  Maimfac- 
twir*— C'^'il  cif  crmipa»itioii  giv^pipc,  on  roller^  eont»uning 
34011  ft«t  in  one  b*n^K  woight,  8  cvirt». ;  coO  of  incb  It^d 
fipak,  on  rollfir,  containing  11(H)  feet  in  one  length,  weig^ht, 
30  cwt». :  made  frum  ln»b  lead, 

60.  IIokYt  B,^  City-quay,  Dublin,  Producer.^ — Geologi- 
cal model  of  a  collien',  Wigan,  La]icashirc*(Earl  of  Crawfortl 
IDd  iSalcaniM  Propric'tor),  coal  therefrom ;  canucl  and  un- 
IftBaeiM  frtRD  South  Walea. 

ftk  liirvCHncfi,  S^  FortJanda,  Charleville^  Cork,  Proprie- 
toc-^Coppir  are  from  Berehaven,  Co.  Cork. 

9lL  ScrzHAiis  &  Bbows,  Exeter— Millstones  of  French 

€S>  Jacob,  Dr.,  Khr-place,  Dublin. — Drawing;  of  a  horse 
wad  out,  made  fr^m  the  coloujvd  Mitids  of  ibe  laJu  of  Wight. 

6i.  Jamek.  C.  H„  Cavendif^b-roWt  Dii!>lin* — !*i)^-iron ; 
<lc3r  band  irocutoDe,  raw  and  caldiied  ;  black  band  iruni^toni!!, 
ntr  and  calcimd,  from  Etclinuni  Iron  Company,  Ayreliire. 

65.  Jaxkr,  J.,  Courtowu  Harbour^  Co.  Wexford,  Manu- 
fiKtiifir.'^DTBinmg  pipev  ttle^,  bricks,  and  pots. 

iC  Joirasoai,  Cammki..  &  Co.,  Cyclop  Steel  Works, 
Siiirftiikt  Maiiufactunfx.^Spedmenii  of  sttH  in  j^-at  va- 
rvir,  fnr  the  u«  of  engineer^  machiniflta,  ship-buUdera,  and 
mher  p«rp«ji»«t 

07*  JomwTOX*  W„  Kinlou^b  House^  BaHyshaniion. — 
I  vi  tiUia  for  draina^  puqxi&ea. 

I  $$,  Kjkr  4  HrLTOtsr,  Fleet-atreet,  Liverpool — French  biiiT 
'  iiiliUal(Mie9L 

69.  Kmjaat'U,  A,  &  Co.,  Kilwinninfj.  Ayrshire,  l^fami- 
tiititf«>.^i— Fountain,  eun-dial  pillar,  chimney-can^  and 
flael  giipM,  made  of Hre-day. 

flL  Knrsnr,  CotTmf«T.  Batlinrobe,  Co.  Mayo. — Black 
aal  wldla  liish  m^i  '  '     ^  pyramids  In  marble ;  spoci- 

aaaof  dntthlaii'f  .  from  the  Co.  Mayo;  fipect- 

mm  of  aawtliyTft,  ^  ....  .i.uJl;  etpecimen  of  rock  crji^tJil, 
tm^  PlB#»f  Ldaad,  Cu.  Kerry. 

11.  bxK,  1V,  H.,  4  Co.,  Woireatcr,  Bfanufaetnrera. — 
mf  laapaJT,  dtya,  and  other  iimtcriab  uaed  in  pro- 

r*  LCK  AL  COMMITTFK  OF   THE  COUNTI'  OF- 

»  of  Kcny  marble ;  nuirble  slab ;  busit  pillar 
laartiW;  dnunioj^  tiles,  und  p>ttery  made  in  Co.  Kciry; 
t^mctBBtmB  ni  laid  and  copper  orcsi,  from  the  Kcnmare  mines 
a&  ClaMttnu  and  Shanagurn^^. 

75.  KuLSKN.  P.  J..  Fcrbane,  Kin^V  Coanty, — Working 
mmM  «f  a  (|uarta  cruabing  and  cleaning  machine  (scale,  one 

iBdl  to  t^  CMC). 

74.  Crut,  S.  H..  Arrhdcaron  of  Cork,  Dyko  Hotise^ 
CwJL     8|iiinen  of  amcthy»t,  from  Co.  Cork. 

75.  LawaiK.  W.,  Dovmham  ^larket.  Deader  and  Fro- 
rtaiaa. — AlMi»-box  and  pt«lei«tal  for  a  church,  hi  Caen  stone, 
9n«l  (fCyle,  earty  English). 

Til.  Tm^*,  J-,  Dale  End,  Birmingham,  Inventor. — '^Com- 
ygmHAoaT  0ild-d^gi^|?  tool,  availaide  fur  nae  as  a  shovel, 
Mi|«V  pdlHOf^  gramte  breaker,  and  crow-bar ;  a  [Mtleiit 
wni  iHliBltf  crov-liar. 

77.  LocKwrc  Local  CoMMnTKn,D.W.RAiafBAt?iiajid 
W.  Fnawipmi.p,  *<"^'^  *"'-  — Samplea  of  copper  pyrites, 
Hi  ijfilwv gr*— * "  licaceoua  Lron  ore,  carbonate  of 

Intffit  jl^i  lar  i  jMrtiery  clays,  anthracite  cnUn, 

L  |MMt,  froiu  the  ooantiaa  bordering  the 


Sliannon  •  building  stone,  from  the  city  of  Lhnerick ;  and 
red  marblt',  from  BaUydmon. 

78*  Little,  P.,  Dorrington-street,  Hulme,  Manchester, 
Dfc^i^er  and  ManufiR-turtT* — Table  slab  of  Galway  marble, 
irilkid  with  Plf^^-piiun  and  Italian  rnarblea. 

79.  Ix>xi»ON  &  Pknza?*ce  SERrENi-iNi!;  Co.,  Mr.  .ToHir 
Oruan,  Miina^'F,  Peiizance,  Cornwall,  Producer.^ — Ladies* 
inlaid  work-tablv*,  octagon  vaaeas  Albert  vase,  pedestal 
and  vase,  rbimnej'-pieceT  pair  of  Luxor  obelisks,  scrap 
inlaid  xudiac  va*o,  pair  of  Hebe  ewera,  pair  of  KJu^f's 
netnlles,  large  inksUndii,  pair  of  Hebe  jugs,  and  centre 
pieft^  pair  of  largu  kJl  va.ses,  large  ta^za,  Wellington 
tablets,  [Miir  of  tiuted  vaaes,  miniature  table,  croaaea,  po- 
Usht.^1  slab* 

811.  Mabssiai^i^  S.,  Letterkenny,  Proprietor. — Pottem* 
clay,  peat,  lead  ore,  and  other  minerals,  from  Co.  Donegal. 

8L  M'AjfASPiK,  P.  &  T.,  Great  Brunswick-streer,  Dub- 
lin.— Portland  and  granitt"  «lone  ci'Oicnta,  castings,  &c  ; 
imitation  of  omamrntal  marblen  in  ^ajj^Uola. 

82.  MHI'tLLAaij, D.t /Vjinagh, Manufacturer. — Chimney- 
piece  of  Armagh  marble. 

^3.  iPGAunv,  MiciLiEL,  &  Sows,  Cook-strwt,  Dublin. 
— Samples  of  sheet  and  pipe  lead  made  by  the  pruasure 
proci^a. 

Si,  M'LouOHLUv,  JAMJsa,  Frands'Street,  Dublin. — Clay 
tobacco-pipe^. 

86.  Misixici,  C,  Leadenhall-ettreet.  London.— Hones,  oa* 
stonea,  and  grind'^tonea,  moujited  and  unmounted,  tmm  va- 
rious parts  of  the  world 

SG.  MiLi^ui,  Joio,  Edinburgh. — Statue  of  Her  Majesty 
the  Queen  and  Uia  Royal  Highness  Prince  Albert,  in  haid 
flre-cbiy,  ca|mble  of  resisting  the  weather;  eagle  vase  and 
pedestal,  rirbly  carved  m  stone,  front  Malta ;  whuv-eookr 
and  cover,  from  StalTonkhire. 

87.  Btixiscj  CoiOMjifY  OK  IniiiJiXD,  R.  P.  Allen,  8e- 
cretarj',  Lower  Onnoud-quay,  Dublin,  Proiluctrs  and  Srlanu- 
faetutvi? — S|M?ciiiicii*  of  copj*er  on?,  ftbowing  the  varioUi 
BtrtgiM  of  the  mechanical  prefjaration  of  tbe  ores  to  fit  tbem 
for  smelling;  itatlve  copjier  and  argt'«lift!ri>ns  kad  from 
Knwkmahon  Mines,  oofuniy  of  A\'»t4'rft>Tti ;  rumples  of  kad 
ore,  and  a  complete  series  of  slxxim«•Ill^«  illustrative  of  the 
nysietii  of  criLsliing  and  concentrating  tbem,  from  Luganure 
Mine«,  county  of  VVicklow ;  argentiferotu*  lead  ore  imd  na- 
tive iiilver,  from  Bally  coru^  mi  tie,  county  of  Dublin ;  pig 
leatt,  Nimplei*  of^heet  and  lead  pipe;  sampled  of  different 
aL'-"'  -■'■•''  ' 'ikc  of  *Ll\*er,  weighing  l^OOoz.,  made  by  Pal- 
Iji  ->,  from  lead  obtained  fnim  Luganure  ore;,  and 
lit  I  I  lied  in  the  t:uf>dlaiiou  of  the  rich  lead  at  the 
Bflillyiuriu*  Lt'ad  Smelting  Works;  .^mplea  of  native  sul- 
pburet  of  antimtmvt  from  Cloutibret  Mines,  in  the  county  of 
Armagh ;  anlhrarite  coal  and  culm  (small  coal)  from  the 
Sliaveardagh  coUime^  in  the  county  of  'rip[)erary,  and  Lis- 
na«or,  in  the  county  of  Cc»rk. 

88.  MiNTON,  HoLLiJia,  &  Co.,  Stoke-upon-Trent,  Staf- 
fordshire, Mamifacturerft. — Sjiecimena  of  iiidi'iitiMl  diapv 
tile*,  plain  and  coloured  and  gilded  ;  cnciiTistie  tiles  of 
varioiw  |iatteros;  Vejietian  and  (nosflic  tiles;  imitatiooa 
of  Alhambra  ^id  Majohca  tiles;  Duteh  tilea,  plain  and 
printed. 

SB,  MolIjOy,  J.,  Tullamore,  King's  Co.,  Manufacturer. — 
Marblu  table  anil  djjsb ;  tish  carved  from  marble,  the  produce 
of  Ballydulf  Qiuirriei^  ncjir  Tullamore. 

9<>.  M*ixxi^nd  Irox  anu  Stekl  CostFAUT,  W,  Mint- 
BAY.  Wi-st  George-j^treet,  Glasgow,  Prndiicera. — A  series  of 
sf>ecimeri;8v  6-inch  cubes^  illuMnitive  of  the  various  rodcs 
composing  the  Lanarkshire  coal  measures ;  spccinien^  of  die 
various  iron^ones  in  the  raw  and  calcined  state ;  coal  and 
limestone,  &c.,  used  by  the  Company  in  the  manufacture 
of  iron ;  a  complete  series  showing  ail  tlie  stages  of  the  ma- 
nuCfiiCture  r>f  pig  and  wrought-iron ;  samples  of  railway  angle 
and  other  iron,  ^c 

91.  MoouK,  Rev.  Oola,  Bleastogtogi,  Cow  Witklow. — 
Black  oxide  of  manganese. 
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92.  Morgan  &  Sons,  LUnelly,  Carmarthenshire,  Pro- 
ducers.—. Anthracite,  or  stone  coal,  for  diying  malt,  hops, 
and  com ;  fuel  for  ocean  steamers,  steam  boilers,  for  Amott's 
stoves  and  cooking  purposes. 

98.  Morgan,  R.  W.,  Lower  Gloucester-street,  Dublin, 
Importer. — Green  oil-stone  hones  from  Snowdon,  North 
Wales. 

94.  Morgan  &  Bees,  Jewin  Crescent,  London,  Im- 
porters and  Proprietors. — Plumbago  melting-pots  for  re- 
finers, one  of  which  has  been  used  sixty  times  at  Brown  & 
Wingrove's,  London ;  German  and  English  black-lead  melt- 
ing-pots, Hessian  crucibles  for  goldsmiths  and  assayers, 
Cornish  and  London  crucibles  for  chemists,  credsots  em- 
ployed by  French  refiners,  skittle-pots  used  by  silversmiths, 
&c. 

95.  NiXKT,  W.  G.,  Moor-street,  Soho,  London. — Small 
block  of  fine  plumbago,  artificially  prepared  for  the  ma- 
nulkcture  of  pencils,  by  the  compression  of  plumbago 
powder. 

96.  NiCHOL,  W.  &  P.,  Dalkey.— Obelisk  of  Dalkey  gra- 
nite ;  model  of  a  monument 

97.  O'Flahertie,  G.  F.,  Lemonfield,  Ougfaterard,  Pro- 
I»ietor. — Galena,  barytes,  fiuor  spar,  carbonate  of  lime, 
■ulphuret  of  zinc,  iron  pyrites,  from  county  of  Galway. 

98.  OuvKR,  Northumberland,  Proprietor. — ^Two  draw- 
ings of  Walbottle  colliery. 

99.  Padobtt,  Wm.  &  Co.,  Tipperary. — Fire-bricks. 

100.  Penny,  J.  (Museum  of  Irish  Industry),  Stephen's- 
green,  Dublin. — Specimens  of  Irish  marbles. 

101.  Power,  James,  Harcourt-street,  Dublin. — ^A  nuurble 


102.  QuiLXiAM  &  Creer,  Castletown,  Isle  of  Man,  Ma- 
nufacturers.— Cruciform  monument  in  Mianx  marble. 

108.  RrrcHiE,  F.,  &  Sons,  Bdfiist — Asphalte  flagging. 

104.  BoAKE,  J.  W.,  Newbury,  Berkshire.— Peat  from 
Newbuzy,  Berkshire. 

105.  BoBiNSON,  J.,  Belfast,  Designer  and  Manufiictu- 
rer. — Stone  flower  vase ;  Sienna  marble  chimney-piece. 

106.  Royal  Dublin  Society,  Proprietors. — ^A  collection 
of  the  marbles  of  Ireland ;  door-case ;  bust  pedestals ;  gra- 
nite columns.  Samples  of  steel  made  from  bar-iron,  by  a 
new  process,  in  the  Society's  laboratory.  A  collection  of 
245  specimens,  representing  the  natural  rocks,  minerals, 
soils,  &c  &c,  of  the  county  of  Dublin,  presented  to  the  So- 
ciety by  Henry  O'Hara,  Esq.,  C.  E.  A  collection  of  forty 
specimens  of  plastic  clays,  adapted  for  the  manufacture  of 
bricks,  dnuning  pipes,  and  common  pottery. 

107.  Royal  Hibernian  Mining  Company,  Grace- 
church-sti«et,  London. — Specimens  of  silver  lead  ore  from 
Clogher  and  Castlemaine  Mines,  in  the  county  of  Kerry, 

108.  RuasELL,  Mrs.,  Dunfanaghy — Specimens  of  Dun- 
lewey  marbles,  West  Donegal,  the  source  of  employment  in 
Mrs.  Russell's  Missionary  Industrial  Schools. 

109.  Rutherford,  J.,  Castle-street,  Belfast,  Blanufac- 
tarer.-.Stucco  and  alabaster  pedestals,  painted  in  imitation 
of  marble. 


110.  Sadlier,  Thos.,  Mulla,  Tullamore,  King^s  Co.,  Ma- 
nufiEu^urer. — Uncharred  peat;  peat  charcoal,  in  sods,  and 
granulated ;  apparatus  for  household  use  of  peat  charooaL 

111.  Shields,  J.,  Son,  &  Co.,  Ringsend  Docks,  Dublin, 
and  Ball3nnacarrett,  Belfast,  Manufacturers. — Railway  and 
foimdry  coke  made  from  Marley  Hill  coal;  coal  from 
Marley  WH  Colliery,  Newcastle-on-iyne. 

112.  Skellbrn,  R.  H.,  Great  Castle-street,  Regent- 
street,  London. — Coloured  sands  from  Alum  Bay,  Ide  of 
Wight 

118.  Stephens,  — ,  Melbourne,  Australia. — ^The  "  Prince 
Albert"  nugget  of  gold,  weighing  nearly  six  pounds. 

114.  Synoe,  F.,  Glanmore,  Ashford,  Co.  Wicklow,  Pro- 
ducer.— Specimens  of  slate  flags  manufactured  from  the 
Glanmore  Slate  and  Flag  Quarry. 

115.  Talbot  de  Mala  hide.  Lord Ifinerals;   Green 

porphyry  and  red  conglomerate,  from  the  island  of  Lambay ; 
lias  limestone,  from  Marston,  Somersetshire. 

116.  Thomas,  W.,  Producer. — Silver  lead  ore,  containing 
41oz.  of  silver  to  the  ton,  fh>m  Killinogue  Mines,  county  of 
Cork. 

117.  YlEILLE  MONTAGNE  ZiNC    MiNING  COMPANY,  per 

H.  F.  ScHMOLL,  Agent  General  to  the  Company,  12,  Man- 
chester Buildings,  Westminster,  Producers. — Specimens  of 
calamine,  silicate  of  zinc,  and  other  ores,  from  Yieille  Mon- 
tague, Belgium ;  slab  of  raw  zinc  or  spelter ;  specimen  of 
disdlled  zinc,  illustrative  of  the  old  process  of  distiSatioo ; 
rolled  zinc,  of  difierent  thicknesses. 

118.  Walker,  J.,  Corran,  Lame,  Co.  Antrim. — ^Flremd 
common  bricks  and  crucibles;  day  suited  for  fire-proo^ 
cane,  and  Rockingham  wares;  various  samples  of  other  use- 
ful days ;  fiint,  raw  and  prepared,  for  potters'  use ;  lime- 
stone and  other  materials  employed  by  the  potter. 

119.  Wandesforde,  Hon.  C.  B.  C,  Castleoomer,  Pio- 
prietor. — Anthracite,  ironstone,  fire-day,  slate-day,  for  red 
pottery,  and  alum  shale  for  the  manufacture  of  alum. 

120.  Warner,  P.,  Ardrie,  by  Saltcoats,  Ayrshire,  Pro- 
prietor.— Smoke  nuisance  and  wind  guard  chimney  cans; 
fire  and  common  bricks. 

121.  Watson,  H.,  Newcastle-upon-Tyne,  Manufactu- 
rers.— Sir  H.  Davy's,  The  George  Stephenson,  and  The  Cknny 
safety  lamps,  used  in  the  coal  mines  of  Northumberland  and 
Durham. 

122.  White,  Mrs.,  KiUkee,  Co.  DubIin.--Two  tables  in 
Florentine  mosaic 

123.  Wicklow  Copper  Mine  Company,  per  E.  Barnmb, 
Resident  Director,  Producers. — Specimens  of  ores,  &c.,  from 
Ballymurtagh  Mine,  county  of  Wicklow. 

124.  WiLLANS,  Obadiah,  Island-bridge,  Dublin,  Pro- 
prietor.— Ores  of  iron,  lead,  manganese;  decomposed  gra- 
nite, yellow  ochre,  sulphate  of  barytes,  and  rotten-stone, 
fh>m  Donegal  and  Leitrim. 

125.  Williams,  D.,  Bangor,  North  Wales,  ManoiiK- 
turer. — Billiard  tobies,  baths,  dstems,  grave-atones,  and 
other  artides  made  of  slate. 

126.  Woodward,  Brothers,  Rhos-y-Medre  Qoanies, 
near  Ruabon,  Denbighshire,  Manufacturers. — ^Welsfa  grind- 
stones in  variety. 


CLASS 


CHEMICAL  AND  PE.VEMACEUTICAL  PEEPAEATIONS  AND  PROCESSES. 

ALTHOUGH  it  would  be  tUfBcult  to  point  out  a  sinfrle  manufactuTe  in  which  chpmica!  forces  do  not  |>laj 
a  part^  yet  there  are  some  in  which  thes*^  pre<loniinat«  so  much,  that  we  may  call  them  Chemieal  IMaim- 
"08,  To  UiLs  categorj^  bij-long  tho:*c  of  pori-elain,  of  dyed  and  printed  labrici*,  Itiathor,  tb^j  prixluction  of 
bd  soda^  &*r.  In  $ome  of  thi's«  manufueturea  a  ct>rtniii  sub^tiioee  \s  made  to  undergo  eiiange.s  in  com* 
potttiont  or  in  colour,  by  the  addition  of  ebemieal  agents,  but  without  under|joine:  any  considei'able  change 
m  IbrEiu  In  others,  again,  a  nuinlK-r  of  natiind  or  artifieial  substances  are  mingk'd  togetlier,  and  fashioned 
into  vmnou^  articU^  by  mecbatiical  mean**,  wkieh  an^  direetly  available  as  utensily,  and  tor  other  purjxjses.  And, 
jr*  tlMffv  is  A  third  cb^s,  which  coniiist  in  tiie  preparation  of  a  number  of  chemical  compounds^  each  as 
dkafieSf  pigments,  from  mineral,  vegetable^  tinA  animal  substances,  whirh  constitute  in  part  the  raw 
mU  of  the  chemical  prix-esiscit  emploved  in  the  two  first  claaaes  of  clieniiejd  manufactures. 
It  MM  otdy  with  the  manufactures  fonimig  the  last-named  division  that  we  have  now  to  dcaL  Under  Uiis 
1  wotdd  oomc  all  the  non-metallic  elementar}' substances,  such  as  sulplnir,  phosphorus;  salts,  auchas  alum; 
*  \  compcnind^  produced  by  various  chemical  prtKx»s?ie»,  isuch  as  tartaric  acid,  wckxI  gpirlt,  vartJishes,  and 
\  vegetable,  and  animal  pigmimt^,  sueh  a^  white  lead,  indigo,  carmine,  ilVc.  To  this  class  also  btlong 
mie  rarv  sTibstances  which  ejdst  in  minerals,  plants,  and  animals^ — thost^  is*>kite«i  by  the  chemist,  and 
t  pro*  I  ic  iaUy  by  hiuL     And,  fkudly,  we  may  also  include  in  this  class  the  diferent  preparations 

Cows  U.  wail  but  very  impcrfectJy  represented  in  the  Exhibition,  although  examples  of  nearl}-  all  the 

I  of  substances  which  we  have  enumcTat^'d  were  to  be  found  there.     Some  of  the  cliiefehemicfd  nianu- 

i  in  Irehuid  contributed  nutbing,  and  tlie  same  remark  will  equally  apply  to  the  far  more  extensuve 

\  oTGn^at  Britain*     ^Ia«t  oi'  the  tJ[H'eiiacuti  wei-e  small,  and  there  \stis  a  total  absence  of  tlioftc  great  crys* 

w  wliich  formed  so  remarkable  a  feature  in  the  Exhibition  of  1H5L 
We  ahall  notice  in  the  following  pages  such  of  those  subsUina  s  exhibited  as  present  any  epedal  interest 
~i  an  Irwb  point  of  view;  such  na  are  interesting  from  their  origin  or  uses  ;  and,  finally,  those  of  the  rarer 
-----^  wluch  possess  peculiar  scientific  interest 


IODINE  AND  SALTS  OF  POTASH  CONTAINED  IN  SEA-WEED. 

From  time  immemorial  a  peculiar  industry  has  existed  on  the  maritime  shores  of  the  south  of  Europe, 
lick  mnaiitta  in  burning  a  number  of  plants  belonging  chietly  to  the  same  family  as  the  common  mangi'l 
Ifid  h&sU  and  collecling  the  tiishc^s  which,  made  prineipally  from  one  plant,  is  called  in  Spain  harillu ; 
ttde  firom  another  plant,  it  is  called  at  Xar bonne,  in  France,  saUcor.  Thejse  aahes  contain  a  number 
I9  talta,  whicJi  mav  be  washed  out  of  them,  and  which  consist,  for  the  most  part,  of  soda  in  corabina- 
h  oertalo  acids,  tor  example,  it  contains  so<li  in  combination  w^ith  muriatic  add  or  spmts  of  salt, 
iing  oommon  salt ;  with  suljihnrie  acid,  con^tuting  glauber  salt  or  sulphate  of  S4>da ;  and  with  car- 
id«  the  peculiar  gas  which  communicates  effervescing  properties  to  soda-water,  champagne,  &c.,  con- 
j  ibe  common  carbonate  of  soda  of  conmierce,  which  is  familiarly  known  as  washing-so*Ja.  The  aalu*5 
I  plants  contain  also  small  quantities  of  potash,  chiefly  in  combination  with  the  same  aeiih*  as  the  soda^ 
wkti!li  it  rwembles  in  a  very  remaraable  way.  The  ashes  of  many  trees,  and  indeed  of  most  hind  vegetables, 
altliotigfi  reisemhling,  in  a  striking  degree,  the  asbe-s  forming  liariila^  (lifTcr  from  the  latter  in  this  wav,  that 
*  "  ;  ibft  l>arilla  is  clmract^-riz«^!d  by  a  predominanei*  of  carbonate  of  aodui  the  ash  of  trtx'S  consists  chietly  of 
b.  In  countries  where  Lirge  forests  exist,  such  os  North  America^  Russia,  Sweden,  Hungary,  Illyria, 
*  tine  ashes  of  wood,  consumed  as  fuel  for  domestic  or  manufueturing  purposes,  or  of  the  s'turaps  and  branches 
''^*  •  tR!«9  cut  down  for  supphing  the  timber  used  in  commerce,  is  lixiviated  with  water,  which  dissolvta 
le  matt4*r;  this  litpioris  then  evaptmite^l  in  a  pot  until  a  solid  saline  mass,  of  a  brown  colour,  is  ob- 
iikli  is  hence  called  in  commerce  pot-mhf.%  or  when  calcined  so  as  to  bum  out  all  traces  of  organic 
r*  and  assume  a  pure  whit(^  or  slightly  l>iuish  white  colour,  pearl-ash.  i*he  potash  in  this  mass,  bkt* 
nIa  in  barilla^  exists  in  combination  with  many  acids,  but  a  Ijirge  proj>ortioo  is  alwa^'s  present  as  car- 
If  wc  burn  s^a^wewJs  we  shall  obtain  another  ash,  called  keip  m  ln>laud  and  Scotland,  which  con- 
til  alkaliaa,  although  from  the  rude  and  impcTfect  proet^ss  usually  tollowed,  a  gocMl  deal  of  what  naturally 
>  la  tW  "^^a-wrtnl  is  lost.  AM  these  substances  were  formerly  used  in  the  manufacture  of  soap  and  glass, 
\im  bl'  ivir  value  depembng  almost  entirt^ly  upon  the  quantity  of  carbonate  of  potasn  or  of  soda 

I  tfce>  L    Since  the  Ixi-autiful  tbscover)'  of  I^e  Blanc,  by  which  carbonate  of  soda  can  be  obtained 

m  Slit,  the  trmle  in  burllla  has  nearly  ceased,  as  did  that  frum  kelp,  until  a  curious  discovery  again 
I  ^  important.    This  was  the  discovery  of  tlie  substance  called  iodine.     An  ingenious  manufacturer. 
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of  the  name  of  Courtois,  contrived  a  process  by  which  the'potash  salts  existing  in  kelp,  and  which  had  hitherto 
been  of  little  use,  might  be  utilized  in  the  manufacture  of  nitrate  of  potash  or  saltpetre,  which,  in  consequence 
of  the  protracted  wars  then  waging  in  Europe,  was  in  great  demand  for  the  manufacture  of  gunpowder.  In 
endeavouring,  in  1812,  to  decompose  whatever  salts  remained  in  the  mother  liquors  of  his  kelp  leys  by  sul- 
phuric acid,  he  discovered  iodine,  the  true  nature  and  properties  of  which  were  made  known  by  Gay-Lussac, 
to  whom  Courtois  submitted  the  new  substance.  In  1826,  M.  Balard,  during  his  researches,  already  alluded 
to  in  our  article  on  salt,  discovered  another  substance  analogous  to  iodine,  to  which  the  name  of  bromine  has 
been  given. 

At  first  neither  of  these  substances  had  any  practical  value  ;  and  they  were  mere  chemical  curiosities,  but 
Coindet  having  shown  that  the  action  of  burnt  sponge,  and  certain  mineral  waters, — employed  in  the  cure  of 
goitre^  a  pecuhar  disease,  to  which  many  persons  are  subject  in  the  mountainous  distncta  of  Europe,  espe- 
cially in  the  Alps, — depended  upon  the  lodme  which  they  contained,  large  quantities  were  soon  employed  in 
medicine.  There  was  one  exhibitor  of  iodine  in  the  Exhibition,  who,  we  believe,  is  a  very  large  manufac- 
turer, Mr.  John  Ward,  of  Ramelton,  in  the  county  of  Donegal.  The  samples  which  we  have  seen  of  his 
products  were  remarkable  for  their  purity  as  commercial  articles ;  and  now  tnat  this  manufacture,  especially 
the  production  of  potash  salts,  is  becoming  every  day  more  important,  we  are  glad  to  find  that  it  is  become 
a  permanent  Irish  manufacture.  A  small  specimen  of  iodine,  among  the  contributions  of  the  Dublin  Che- 
mical Society,  deserves  also  to  be  noticed,  as  evidencing  a  good  deal  of  progress  by  the  members  of  that 
body,  who  have  associated  themselves  for  the  worthy  object  of  mutual  improvement. 

A  large  quantity  of  iodine  is  employed  in  combination  with  potash,  under  the  name  of  iodide  of  potas- 
sium, of  which  considerable  quantities  are  manufactured  in  Dublin  and  exported  The  preparation  of  thb 
substance  is  very  simple,  the  great  point  to  be  attended  to  being,  that  there  be  no  excess  of  potash  on  the 
one  hand,  or  the  resulting  salt  would  attract  moisture  from  the  atmosphere,  or  of  iodine  on  the  other,  which 
would  give  an  oran^  tint  to  the  product.  The  salt  prepared  in  Dublin  is  free  from  both  these  faults,  and 
is  in  every  way  creditable  to  the  manufacturers ;  as  the  beautiful  samples,  probably  the  finest  made  in  Great 
Britain,  exhibited  by  the  Apothecaries'  Hall,  by  Boileau  Brothers,  and  by  Boyd  and  Goodwin,  fully  prove. 

As  the  sea  seems  destined  in  future  to  be  the  great  source  of  potash,  the  applications  of  which  are  conti- 
nually extending,  the  manufacture  of  the  salts  of  kelp,  and  of  sea  water  itself,  must  gradually  become  deve- 
loped into  a  great  and  lucrative  branch  of  industry  ;  and  as  Ireland  has  undoubted  advantages  for  cnga^ng 
in  it,  we  will  say  a  few  words  upon  the  process  by  which  the  different  salts  are  separated,  in  order  to  direct 
attention  to  the  subject.  As  we  are  not  acquainted  with  the  process  adopted  by  Air.  Ward,  we  shall  describe 
that  followed  by  MM.  Coumerie,  of  Cherbourg  in  the  north-east  of  France,  who,  after  M.  Courtois,  the  dis- 
coverer, are  the  oldest  manufacturers  of  iodine  in  Europe,  and  to  a  great  extent  the  inventors  of  this  branch 
of  industry.  From  the  imperfect  mode  in  which  kelp  is  prepared  by  the  peasantry,  a  good  deal  of  the  alkalies 
is  dissipated,  and  the  carbonates  especially  are  decomposed,  so  that  kelp  rarely  contams  more  than  2  to  3  per 
cent,  of  carbonate  of  soda  out  of  the  33  to  56  parts  ot  soluble  salts  which  it  contains ;  a  quantity  which  is  too 
unimportant  to  be  extracted  separately,  and  is  usually  neutralized  by  some  sulphuric  acid,  in  order  to  convert 
it  into  sulphate  in  the  commencement  of  the  operation.  The  kelp  purchased  from  the  peasantr}'  is  reduced  to 
a  coarse  powder,  and  is  then  placed  in  rectangular  filters  having  a  false  bottom  of  sheet-iron,  pierced  with 
holes,  two- thirds  of  the  filter  being  filled.  These  filters  are  arranged  in  pairs,  so  that  while  one  is  being 
filled  the  other  is  working,  the  water  being  let  in  upon  the  kelp  by  means  of  a  cock,  until  it  has  risen  several 
inches  above  it.  After  resting  for  some  short  time  upon  it,  a  cock  in  the  bottom  is  opened,  and  the  liquor 
filters  through,  carrjing  with  it,  in  solution,  the  greater  part  of  the  chlorides  of  sodium  (common  salt)  and  of 
potassium,  which  are  much  more  soluble  than  the  sulphate  of  potash,  the  greater  part  of  which  remains  un- 
dissolved behind.  Tlie  liquid,  after  passing  through  the  first  filter,  is  pumped  up  upon  the  second,  by  which 
means  a  \cry  stronj^  saline  ley  or  solution  is  obtained,  which  is  now  boiled  down  in  a  batter}'  of  three  pans, 
the  cold  liquor  coming  first  into  the  pan  farthest  from  the  fire,  and  the  final  concentration  being  effected  in 
the  pan  placed  directly  over  it.  At  a  certain  degree  of  concentration  the  common  salt  begins  to  crvstallize 
out,  and  is  removed,  as  fast  as  the  crj- stals  form,  by  a  ladle  pierced  with  holes.  The  fire  is  then  stopped  off, 
and  after  a  repose  of  about  five  minutes,  to  allow  the  whole  of  the  salt  to  subside,  the  liquor  is  drawn  off 
into  a  wooden  crystallizer  lined  with  lead,  where  the  sulphate  of  pota.><h  stiparates  and  adheres  to  the  sides 
of  the  vessel  as  a  hard  crust;  whilst  chloride  of  {wtassiuni,  being  more  soluble,  does  not  crystallize  for  some 
time,  when  it  separates  in  much  larger  crystals  ;  these*  are  easily  separated  on  drawing  off  the  licjuor,  which 
is  again  evaporated  as  before.  The  residue  of  kelp  left  in  the  filter  is  i  ow  washed  with  boiling  water,  which 
dissolves  out  the  sulphate  of  potash,  with  some  chloride  of  potiissium  and  sodium.  These  are  separated  by 
evaporation  and  crA-stallization,  as  in  the  former  case ;  the  process  being,  however,  conducted  in  another  set 
of  pans  and  crj-stallizing  vessels.  The  salts  thus  separated  are  further  purifie<l  by  re -crystallization,  the 
mother  liquors  of  all  being  put  together  for  the  extraction  of  the  iwline  and  bromine,  which  is  done  as  soon 
as  all  the  salts  which  can  be  separated  by  the  process  just  described  have  been  obtained. 

The  mother  liquors  resulting  from  the  working  up  of  large  quantities  of  kelp,  and  which  have  been  so  far 
evaporated  for  the  sepanition  of  the  other  salts,  consist  of  nearly  concentrated  solutions  of  iodide  and  bromide 
of  potassium  or  of  sodium.  Chlorine,  the  peculiar  gas  obtained  from  common  salt,  and  employed  in  bleacli- 
ing,  is  passed  into  the  mother  liquors  ^vith  the  object  of  taking  away  the  potash  from  the  iodine,  and  setting 
it  free  ;  chloride  of  potassium  being  at  the  same  time  formed.  On  allowing  the  whole  to  rest,  the  iodine  pre- 
cipitiites  to  the  bottom  of  the  vessel ;  the  liquid  is  decantetl  off,  and  the  iodine  washed  with  a  little  water  and 
put  to  drain  in  a  clay  pot  with  a  pierced  false  bottom,  after  which  it  is  dried  by  placing  it  upon  paper  resting 
upon  a  layer  of  dry  wood  ashes  or  plaster  of  Paris ;  when  this  has  taken  place,  it  is  distilled  in  vessels  of  clay 
of  a  peculiar  form.  The  liquor  decanted  from  the  iodine  is  now  evaporated  to  drj-ness,  and  distilled  in  vesseo 
of  lead  with  a  mixture  of  black  oxide  of  manganese,  and  oil  of  vitriol  or  sulphuric  acid,  upon  which  the  bro- 
mine passes  over,  and  is  collected  in  vessels  containing  concentrated  sulphuric  acid,  in  which  it  sinks,  and  is 
thus  preserved  from  fuming  and  injm-ing  the  health  of  the  persons  employed.    Iodine  is  a  solid  substance  in 
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'f*ali?s  of  a  gmviali-blArk  colour;  when  heated,  it  rpadily  volatilizes,  forming  a  vapour  ofan  cxccciJ- 
ujI  violet  coloiin     Heiicv  the  iiariie  rwi/^f/i^^  fnjni  a  Gni^'k  woi^  si;:^iit\-iii|^  iriWW.     Bromine,  on 
I  ml,  LsaUquici  of  an  int*^n^4y  deep  red  eoltmr,  hikI  a  deiisity  nearly  three  tJoies  that  of  wat^T,  nod 
\enat  an  onlinan*  temptTatuixs  a  hij^lily  irritatini^  and  insitpportable  vopour.     Ilencts  the  name 
«!«#•.  nxim  a  (ireek  word,  HignLfving  fitid  smell.     No  speeioiens  of  tlu.H  snbstane<'  were  exhibited,  and  we 
\  know  whether  ^Ir.  WiinJ  orepares  any  from  hij^  mother  llnuors.  llie  stdj>tanwp  obtained  from  kelp  are, 
br^'    -  ■!•  '  ite  uf  f^olash,  eliloride  of  potai<ifium,  eomiiiun  ctalt,  iodine,  and  bromine,  whieb  would  be  pro- 
ving approx.inuite  proportions  :  for  eaeli  l<Mllbs.  of  sulphate  *if  jiot^ish  tin  i-e  woidd  W*  oV»* 
-  <A'  ehtoride  of  pota&siimif  1^(J  lb«.  of  cooimon  isalt,  1  lb.  ^J  oz.  of  iuiiiiie,  and  from  1  to  l|oz. 

of  our  readers  aa  may  be  unacquaint^Hl  with  the  w^s,  to  which  potiwh  is  applied  in  the  arts,  it  may  be 
ing  to  mention  a  few  of  the  manutaeriin?8  in  which  it  is  emplovi'd.  ^W^  sbtdl,  at  the  sjirne  time,  men- 
I  ji  frw  of  the  diief  u^es  of  the  y&ry  similar  snbstaneu,  soda ;  and  also  those  in  which  one  of  thoee  bodii?8 
inaj  b(«  0tib0tltut€d  lor  the  other* 


APPUCATIONS  OP  PcrrASH  AND  SODA. 


OF  rtn-Asii. 
Bofaioiim  gtaifti 

INiftub  1  unit  the  prepsratlou  of  Iftkfli. 

dikirattr  *«l  |x*UaU  iKtt  tkuiii«tiiig  gtm  caps. 

?rwiltg  <tf  t«r>tKtilu 

>  of  chamois  heather- 
\  oi  iCiii|g»  (or  ihusicaI  instnimenta, 
Aad  a  ^mt  wmnetf  of  suit*  u»e:d  by  chemists,  and  in  medi- 
dae.  iMicJi  ai  cnjatn-cif'tartar. 


slinarv^  pnrpciiMes. 
f  iscida,  fur  effers'eseiaiir  draughts,  and  as  a  sub- 

-t  *  • -I-  -'Sn^ad. 

Li  with  H  pet-tdiur  add  m\li^\ 
._  ( 1 ;  gems,  for  glazing  china  and 


eu^eaymve,  and  for  aolderfng  gold,  pUtinnm,  and  other 

As  carbonate  of  soda,  for  washing  for  domestic  purpoaea, 
hle2U:hiiig,  matiufnrtnre  of  liik(*?«,  hjirtl  Miap^  mla  aoapa, 
window  glasti,  and  some  kiuda  of  dint  glaaia|  plate  glaas, 
tmttle  glna*<,  &e. 

Ab  plifuipliate  of  scwla  in  calico  printmg,  &c. 

iind  in  variau^  compoundu  w^ed  ia  meth'cine,  &c. 

rSKS  COMMON  TO  BOTIJ. 

In  various  kinds  of  glai)6,  in  which  both  alkalis  an*  eiii- 

pluywi 
III  bhat'hinjL,'^  v<»gptable  tissnefc 
la  aiaking  lawn  tiai*r,  and  muking^  artilcial  lawn  and  muj^ 

lln  from  coarsf  ct>ttoa  fahrii^i?. 
In  cleansing  wool  and  woollen  fabriea. 
And  in  tha  prejianitioa  of  vanmiii  compoundii  of  chlorine 

fftr  fJiHiiifi'ctiag  purpoaea,  and  &s  bleachiag  agents  by  the 

lauodrcsts  *^<^^ 


ALUM. 

Wr  baTc  freqitrntly  allttdod  in  the  preceiling  page^i  to  the  pomposition  of  clay,  which  was  stated  to  be 

!h*  B  t*fimlrtTiatioii  of  sdica  and  alumina.    The  former  we  know  in  many  formn,  as  flint,  roek,  crystal,  &c« ; 

trely  occurs  in  im  nncombined  state ;  tbe  lieautiful  o^em,  known  H3  the  sa[>phii\%  may  b<»  eon- 

-r  pure  crj-stallize<l  alumina.     Alununa  is  the  oxide  of  a  metal,  which,  liavin^  lately  l»een 

Me  ijuantitv.  apjnmrs  to  be  possessc^d  of  ver\'  remarkable  properties;  imiong  which  we 

vhiic  it  is  li^zhter  than  ^laj^s,  it  is  of  a  brilliant  silver  white,  and  doi\s  not  tarnish,  and 

irai>  '  il  bke  it  may  be  drawn  into  wire,  ca^^t,  and  rolled  into  plu^^ter.   It  is,  however, 

iHIl  \'  M,  tbjit  we  have  to  desd  at  preisent ;  that  compound  of  aluniiiia  ia  a  ba*se,  and 

^tsiimnii  I  n  irn(  a  salt.  Thus,  with  sulphuric  acid  oroil  of  vitriol,  it  forms  piilpbate  of  alumina ; 

•iriiTiai^ "  I  ina :  \uAh  nfwhieh  are  ut«"d  in  dyeing, the  latter b*-^in}X  commiudy  knt  >viu  as  red  liquor. 

"Dbfti^'  1'  I  - ...'  i. ..-..{ aiiu'd  from  kelp,  il'  mixed  with  a  sU-dntion  of  sulpha  te  of  uluminn ,  will  fi  ain  what  ii*  called 

*^' '  ti'h  will  crysttdliKe  in  o<taheib"ons  or  eight-sided  figun^s.    Alum  is  a  gmul  exiunple  iif  a  curious 

w  1 1  _ —  vtl.i.  b  we  cannot  do  nion^  than  allmJe  to  heT*e.    It  is  this  : — that  some  snlistances  resemble  one 

Mbrn  <  in  certain  of  tbeir  chemieal  characters,  that  one  may  In*  Hub**tituted  tor  tlie  other  in  a 

**J<(H«i<l.  ering  the  shajie  in  which  tbe  substance  would  cry*stallijie.     In  the  casi.'  of  alum,  ftir  in- 

**''  out  the  potash  and  put  amni<*nia  or  spirit  of  bartshru^n  in  its  place  without  producing 

P'^  h  ^ii  to  the  eye  in  the  natiin*  of  the  alum  ;  or  we  eould  take  out  tbe  alumina  an<l  rt-plnce 

jf*ilittiw'  n^l  Mxide  of  iron^which  is  the  peculiar  substance  that  gives  the  r^'d  colour  to  soils — and  thi' 

"iRQ  of  the  alum  would  be  unchanged,  but  not  its  colour*     Finally,  we  might  take  out  the  iron  and  put 

'^"tW  peculiar  imb^tanei'  in  iti?  pla<v  called  oxide  of  chromium,  but  we  could  not  put  chrome  or  iron  in  placti 

*»th»ip»i^Af,      If  we  Hnpjwwse  a  wall  built  of  flat  tih^s  and  of  bricks,  and  that  the  tiles  rt*pn*sent  potash  and 

^  '^  takeout  a  tile  and  noplace  it  by  a  piece  of  anything  else  ba\ing  the  same  sluipe^ 

™  ^  I  like  manner  wm*  niuld  ri-place  the  brick  by  sometliing  in  the  same  fonn.     In  tniu 

^  M  »if  kiiMis  of  alum^thus  we  have  jHjtash  idum,  aud  scKla  alum,  and  ammonia  aliun,  &c. , 

2*1  '  y  idnms  having  alumina  in  them  that  are  used  in  commerce,  as  t!ieir  action  in  general 

Aliuiis  <  tVirmed  Ln  many  volcanic  districts,  such  as  Mont  d*Or,  in  Fnuice,  but  especially  m 

'wr,  M  »i  \  lume  on  Cu|)e  Miseno^     The  greater  part  employed  in  commerce  is,  however, 

Wlinw]  fti  rwo  stiurces — «ine  the  olum*Htme^  wnd  the  other  the  ahim^nUtte  and  alutn  earth, 

lapfaimrr  ;.  ..  sin  alivudy  forme*!^  Vnit  having  mort^  alumina  than  is  rer|uirefl  to  form  tnie  alum, 

•^  IP  a  vokafii  Although  it  occurs  in  many  ilistricis*  it  is,  nevertheless,  a  comparatively  rare 

*i>l)taitV4  thr  pr  ^          .dity  in  Euto^h;  being  at  Tolfa,  neai'  Civita  Vecchia,  in  the  States  of  the  Church. 
^conidattUe  qtumtity  of  ttlum  is  there  produced  by  burning  the  stone  in  beapo,  or  in  peculiar  furnaces, 
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afler  which  it  is  moistened  with  water,  and  allowed  to  crumble  for  fom*  or  five  months ;  it  is  thus  oooTcrted 
into  a  soil  mud,  out  of  which  the  alum  is  washed,  and  is  obtained  in  crystals,  covered  with  a  ferruginous  rose- 
red  powder.  It  may  be  distinguished  by  this  tint  from  English  alum,  to  which  it  is  superior  in  purity  from 
iron,  and  is  hence  principally  employed  in  dyeing  the  finer  shades  of  pinks,  &c.  Roman  alum  is  sometimes 
called  cubic  alum,  in  consequence  of  some  of  the  crystals  occasionally  occurring  in  the  form  of  cubes,  and  was 
first  made  by  Jean  de  Castro,  in  the  year  1460  or  1465.  Previous  to  that  period,  all  the  alum  consumed  in 
Europe  came  from  Rocca,  the  modem  Edcssa,  in  Syria,  hence  the  name  of  rocc-alum. 

In  the  alum-stone  we  have  seen  that  the  alum  exists  ready  formed  to  a  great  extent.  This  is  not  the 
case  with  alum-slate  and  alum-earth,  which  merely  contain  the  materiab  for  making  the  sulphate  of  alumina ; 
it  being  neccssar}'  to  add  nearly  the  whole  of  the  potash.  Alum-slate  is  the  principal  material  used  in  these 
countries  for  the  manufacture  of  alum ;  it  consists  of  a  decomposing  slate,  of  a  black  colour,  from  the  pre- 
sence of  bituminous  matter.  The  alumina  of  the  alum  is  derived  from  the  slate,  the  sulphuric  acid  being 
produced  from  iron  p^Tltes,  a  compound  of  sulphur  and  iron,  which  is  disseminated  both  in  small  cr^'stals,  of 
a  golden  yellow  colour,  and  chiefly  in  a  minute  state  of  division  as  a  black  powder.  By  the  action  of  the  air 
upon  the  surface  of  these  rocks,  a  species  of  combustion  takes  place ;  the  pv-rites  absorb  oxygen  finom  the  air, 
by  which  the  sulphiu*  is  converted  into  sulphuric  acid,  which,  in  great  part,  leaves  the  iron,  and  combines 
with  the  alumina  of  the  slate,  forming  sulphate  of  alumina,  and  this  gradually  effloresces  to  the  surface,  where 
it  forms  crj'stals.  This  is  a  very  slow  process,  and  for  manufacturing  purposes  it  is  often  necessary  to  hasten 
it,  by  quarrying  a  quantity  of  the  rock,  and  building  up  great  pvramidal  ridges,  the  ore  being  mixed  with 
more  or  less  coal,  according  as  may  be  necessary  to  keep  up  a  slow  combustion  or  roasting  for  some  time. 
The  heap,  when  thus  prepared,  is  set  fire  to,  and  bums  for  about  60  to  70  hours,  the  bituminous  matter  of 
the  slate  also  acting  as  a  fuel.  By  this  roasting  the  slate  loses  about  25  to  30  per  cent,  and  sometimes  even 
one- half,  of  its  bulk.  When  sufficiently  decomposed,  the  roasted  ore  is  lixiviated,  that  is,  washed  with  water 
in  a  series  of  cisterns,  arranged  one  higher  than  another,  so  that  the  hquid  fTX)m  one  may  pass  readily 
into  the  next.  This  liquid,  which  consists  of  sulphate  of  alumina,  sulphate  of  iron,  or  copperas,  sulphate  oi 
magnesia,  and  some  other  salts,  formed  in  the  roasted  ore,  is  then  evaporated  in  a  long  cistern,  formed  of 
brick  and  cement,  and  arched  over  so  as  to  form  part  of  a  flue,  through  which,  and  conse^juently  over  the 
surface  of  the  li(^uid,  the  flame  from  a  furnace  is  made  to  pass ;  the  liqmd  is  thus  made  to  bod  at  the  surface, 
while  the  vapour  is  carried  off  by  the  draft.  When  sufficiently  evaporated,  it  is  run  into  leaden  or  copper 
cisterns,  heated  at  the  bottom,  in  which  the  evaporation  is  finished ;  and  it  is  then  passed  into  the  setthng 
cisterns,  where  any  sediment  deposits.  Sulphate  of  potash,  or  of  ammonia,  or  chloride  of  potassium  (the 
former  being  best  adapted),  is  next  added,  when  a  double  salt  will  be  formed,  which  will  be  precipitated  in 
the  form  of  a  fine  powder,  termed  alum-flour.  This  powder  has  a  brownish  colour,  from  tiie  mixture  of 
compounds  of  iron ;  to  free  it  from  this  colour  it  is  washed  with  a  little  water,  then  dissolved  in  boiling  water, 
so  as  to  form  a  concentrated  solution,  which  is  allowed  to  settle,  and  is  then  run  into  vessels  called  roaching 
or  groujing  casks.  These  casks  are  about  5  feet  high,  and  about  3  feet  in  diameter,  and  formed  of  a  number 
of  staves,  nicely  fitted  together,  and  bound  with  hoops,  which  can  be  readily  taken  off.  Here  crystals  begin 
to  form,  which  hang  down  from  the  top,  and  shoot  out  from  the  sides,  whilst  a  layer  is  deposited  on  the  whole 
of  the  inside  of  the  cask  In  ten  days  or  a  fortnight,  according  to  the  kind  of  weather,  the  hoops  are  taken 
off,  and  the  staves  removed,  when  a  perfectly  formed  cask  of  alum  is  exposed.  A  hole  is  then  oored  in  the 
side  of  it,  near  the  bottom,  through  which  the  liquid  remaining  afler  the  separation  of  the  crystals,  and  called 
mother  liquor^  is  run  off. 

To  make  one  ton  of  alum  about  130  tons  of  roasted  shale,  and  about  410  lbs.  of  sulphate  of  potash,  are 
required  The  mother  liquor  from  the  alum  flour ^  when  acid,  is  placed  in  contact  with  pieces  of  old  iron, 
some  of  which  will  be  dissolved  ;  and  a  quantity  of  copperas  may  be  got  from  the  solution,  afler  which  a 
quantity  of  crude  Epsom  salts  may  be  obtained,  which  by  cr}'stallization  will  be  obtained  pure. 

The  chief  uses  of  alum  are, — for  dyeing  tissues  of  a  pink  and  other  shades  of  red  ;  for  forming  the  basis 
of  lake  and  other  colours  ;  for  satining  room  papers  ;  for  sizing  paper  ;  for  making  scaghola,  Keene's,  Mar- 
tin's, and  other  cements ;  for  the  manufacture  of  glove  and  other  tawed  leathers  ;  for  making  sulphate  and 
phosphate  of  alumina  ;  for  the  clarification  of  svTups,  &c. 

No  alum  is  made  in  Ireland,  and  yet  we  possess  the  materials  in  abundance  ;  along  the  coast  of  Kerry, 
especially  at  Ballybunnion,  ne:ir  the  mouth  of  the  Shannon,  alum-slate  occurs  in  immense  masses.  Associated 
with  the  beds  of  coal  in  the  Coal  Island  coal-field,  in  the  countv  of  T^Tone,  are  considerable  quantities  of 
bituminous  shale,  highly  impregnated  with  iron  pyrites,  and  well  adapted  for  the  manufacture  of  alum.  At 
Castlecomer,  and  other  parts  of  the  Kilkenny  coal-field,  a  similar  rock  occurs,  a  specimen  of  which  was  ex- 
hibited by  the  lion.  C.  B.  C.  Wandesforde.  In  most  of  these  localities  facilities  exist  for  the  economical 
manufacture  of  alum  ;  and  it  is  to  be  hoped  that  this  source  of  industry  will  soon  be  taken  advantage  of,  as 
well  as  those  founded  on  the  manufacture  of  kelp  and  sea- water,  pointed  out  in  speaking  of  iodine. 

There  was  but  one  exhibitor  of  alum,  W.  Mol)erly,  of  Land!send,  near  Whitby,  who  contributed  a  half 
cask,  showing  the  mode  of  crystallization,  and  other  peculiarities.  The  AVhitby  Alum  Works  are  the  chief 
works  of  this  kind  in  Great  Britain ;  the  quantity  annually  made  there  averaging  firom  3000  to  4000  tons. 

SUBSTANCES  USED  FOR  DYEING,  OR  AS  PAINTS. 
PRUS8IATE  OF  POTASH. 

In  most  large  cities  there  is  a  class  of  poor  persons  who  make  their  livelihood  bv  collecting  the  offid  of 
the  houses,  and  disposing  of  it  for  the  purposes  of  different  manufactures.  Nowhere  is  this  class  so  developed 
as  in  Paris,  where  the  chiffonier  forms  a  peculiar  tj-pe,  almost  unknown  elsewhere.  It  is  more  than  probable 
that  not  a  single  one  of  our  readers  ever  thought  or  what  becomes  of  the  various  objects  which  such  persons 
are  seen  collecting.    Year  afler  year  we  buy  dothes  of  wool  or  cotton,  we  wear  them  oat  to  a  certain  point, 
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diirtil  the  rniirt^  l«jne  m\*\  jret  un  ivory-bhick  fit  tor  iiiukm|i  sii^ar  white,  whilst  anothi^r  pubst« 
tanr  t'tfi*-  nhriiiit<"<il^  fnmi  which  griM.'lhn;^  sahs  nn}  iimih*.     Tliu.^  tin*  hoites  thmwii  to  tUi*  ^c^t 


til'  ito  other  ham!  s^ — what  hpcomes  of  them  after?     They  art*  not  annihUat*  <1,  t  hoy  may  c  ha  litre 

i  heK*!^s  the  elements  of  which  they  an*  composed  do  not  cea»:*  to  exis^t.     L<^t  vis  exHnilne  the 

Piigiii  i  ^.whnt  do  we  tuni  up  first  V     W'e  have  pieces  of  cotton  uiid  linen  rajjs, — the  raw  inAtirH^il 

fif  tlir  ,  IT,  who  tniti!«fonns  these  imsi^hlly  objects,  probably,  into  the  most  delicately *sceiited  note- 

pinpfft,      it  wi^  have  pieces  of  par»er  ofidl  kindj?. — what  can  they  Ix*  tor?     They  lunn  nmteriali^  for 

niidUtifi;  p»*i  i  iILh'  heails,  ami  o<?c^i*ioaally  papier  mache.     What  a  sin|;:uljir  hi^ttory  we  have  here  ;  the 

htil  tjn---  "-  Mito  the  rag-basket,  n/apjxiars  as  a  hilltt  doux  ;  dLsapjx»afs  ugiiin,  to  reap|u*ar  once 

or  the  niiTsert',  aa  a  work-box  or  a  dolL  Keturning  to  the  iinj*ket,  we  tuid  pieces 
i  tit  coloiin^, — what  use  ciin  we  put  them  to,  a^  they  do  not  make  pa]ier  ?  Tlie  bits 
in?  dved  with  e^jehineal  are  boiled  with  so-da,  to  extract  the  eoltnirinjj  matter,  which  is 
''TV  bdlliird-ball^^  A:c. ;  or  we  may  sort  the  ditfeivnt  coloured  clothes  and  prepari'  troiu 
tibem  iiiat*Tials  lortnakint;  flock  }Htpeni»  for  r<K)mf:,  oi*  we  mi^ht  make  roofing  felt  of  them-  From  the  bones 
mMte«l  from  our*  dinner-tabh'?  an*  made  knite-handh'^^,  litittoiia,  and  a  thouimnd  other  ailiclen  of  a  similar 
kind;  or  wi>  may  ohbtin  oil  frtmi  them,  on  the  one  hand,  fn:>m  which  soap  is  made  ;  and,  on  the  other,  -^bie,  ur 
the  most  tnuupjirent  p'latine«fi-oin  which  ornamenti*.  or  \'isiting  canii*,  maybe  made^ — the  ivsitjue  Iteiii^bnnied 
to  inAke  ivDry-bUiek  for  the  manufueture  of  blacking,  or  phoitphurui*  for  the  manufacture  of  Im-ifer  matehe.s  ; 
'  wc  nuir  tise  it  for  manure  ;  or  ai«  an  element  in  the  manufuclun.^  <»t*  earthen  ware  ;  and,  finally,  we  may 

whilst  another  pubsttuice  is  at  tiiu 
in  this  ntill- 
•  onie  Viaek  to  iks  ajjjnin  on  our  <Iinner- table,  as  a  part  of  our  rliH_*i4s,  »s  the  mi>d]uni  of  om*  po- 
lit0Vi>^  »ni^  of  w»«ihin^  our  hands,  lij^htinti:  our  fnM'5,  and  blacking  our  bcKjts ;  and,  tinally,  as  the 

COBlriH  iU-iin|>ortant  article,  a  hidy's  .smelling  kittle  !  ('ouhl  our  rcaelcrs  have  Mipjwksed  that  a  rng- 

inaii's  tjitlied  the  niw  mat*'rialiH  for  so  many  uuiinifttetui*e!*?     And  yet  so  it  ii^ ;  modern  chemistry 

I  tau^iib  u?  iufW^  out  of  the  mo^^t  vile  and  apparently  the  Tno8t  woiihlei*!^  rubbish,  the  mo^t  Ui*eful  and  fre* 
'  tli0  mort  l:»eautiful  artielcK  mav  be  ehdHimted.     The  Exhibition  way  full  of  example.^  of  such  trant>- 
nfw.it.  '  l*.t  HM  seleel  one.     We  \^\W  wuppojti*  we  have  a  qujuitity  of  ohl  woollen  rags  too  bad  to  Ix^  used 
iipffse*  before  mentioned^  and  animal  ojfal,  ,*uch  as  eondi- makers*  .^haTingji,  pigs'  toe;*,  drietl 
*'  calcine  thi'W  substiim*e*«  for  a  considerable  time  with  p^'arl  ash,  or  carlwinatc  ofjxjliish 
( •  K  ipal  ingn^dieut  in  the  ai«h  hi\  by  tit'efi  when  burned),  and  t^ome  iron  filings,  in  an  egg-shafMui 

in      ^  it  from  time  to  time, — we  sliuU  obtain  a  mass  which,  when  Ixjiled  ^^th  water,  the  insoluble 

inpnr  di,  tutd  Uie  Uqoid  evapomteiU  will  yit*h)  beautifid  yellow  crystals  gf  n  substiiucv  known  a^ 

\  he  use  of  Ihesp  yellow  crystals?     Wo  shall  recount  a  little  of  their  future  histoiy.    Distilled 
^  \,  the  s*dt  is  de«,*ompo&e<h  and  prussic  aci<l  funned,  the  most  violent  of  all  poijHjn,*^ — |rrnssie 

add  It.  woollen  rag?,  blood,  and  pig^'  ti>es!     Wuit  nion»  striking  example  of  the  wonderful  tr^tns- 

IbmtT  ; 'd  V»y  chemistry  I     Hiih  acid,  in  a  mx;uliar  state  of  eomhinntion  with  iron,  forms  what  is 

tdiM  ftTTfj-cyanic  acid,  which,  combined  with  jHitash.  forms  the  vellow  salt  oi' which  we  ore 

fpiMki  although  it  may  be  said  to  contaiM  prussic  acid,  is  nevertlielej^s  cjuite  innocuous.     If 

tmlBBi'  witli  *<ulphurie  acid,  we  fuse  it  at  a  bright  red  heat,  the  iron  sepanites,  and  we  get  a 

vfcite  -  pru^sic  at*id  in  c^mdiination  with  poi^ish,  and  which  is  to  a  great  extent  poisonous. 

T^am  ti  '      utficient  to  alter  all  the  ]U'0]»erties  of  thi?  curious  substance.     The  white  salt  made 

In  iklei  vcd  in  pmpariug  solutions  of  gold  and  silver  for  ilcctru- plating;  and  the  greal+n* 

Mt  tM  ttM  -i.^-t  .*ir,;  u  'i  with  which  the  various  elect  ro-plated  articles  in  common  use  have  been  coated, 
MBeUied  at  nne  )X'noil  in  combination  with  this  white  substnnee.  Another  use  of  this  yellow  fqdt  is  to 
inodlaov  prtMim  blue,  which  is  forruiHl  bv  adding  to  a  solution  of  it  In  water  s^mie  suljihale  of  injn  or  gnx'n 
onnenMi  wben  the  ferro-prnssie  acid  will  [»iii-t  company  with  the  jM>tash  ;  the  latter  will  unite  with  the  sul- 
nboM  acid  of  tW  eopjM.'ras,  leaving  the  imn  of  the  latter  to  ninte  with  the  feiTO*prussic  acid  to  tbnn  the 
|f^^Mll  Kluft  llii^  |H)wder  has  various  uiw^s  ;  it  is  used  as  a  paint,  and  to  make  thumb  and  button  blue  tor 
tjk»  l«tt*»«1?^'*>:  It  Is  ukhI  to  colour  contectionerv-,  and  by  the  Chinese,  whom  the  Eun>[H'ans  lui>'c  Icanietl  to 
Miul^i  rriMi3\i  teji.     But  its  principid  use  is  in  calico  printing,     \^'llell  used  Ibr  the  latter  puipose, 

Ifl^W^t  ^^i.Tn  bine  i*  usually  made  in  the  cloth  itself.     If  we  thicken  a  solution  f>f  gn-en  copfx'rii* 

"Vitli  giuu  •  r^  and  print  a  particular  pattern  upon  a  pieiT^  of  white  cotton,  and  then  pajis  it  through 

f^balE  oTli  dt  dissolved  in  water,  we  shall  obtain  the  pattern  ij\  jirussian  blue  so  nmcli  admired  bv' 

lidSEi.     If  ■"'  Ix'autiful  dark  blue  drc-^ses,  with  white  jiatterns,  are  made  by  covering  the  whole  of 

the  cmBco  **  t*  blue,  printing  the  pattern  uj>on  it  '^^ith  caustic  soda,  or  jiotjjsh  thickened  with  pt|»e- 

tb*  C5io^n<   ^uhstance  de<:*omposes  the  prussian  blue,  leaving  the  iron  in  the  cloth  as  a  bull' pattern; 

\  ^f  wwliing  in  n  bath  of  oxalic  acitl  the  iron  is  n-'movetl,  and  the  pattern  renuiiiis  I'f  a  l»eautifui  white. 

09  mmx  wortiilcs^  woc^llen  nigs  and  similar  vile  things  come  bark  again  to  iis  ;  at  one  time  in  our  ten. 
wiulv  liB*T  amy  h«**e  iissisti.'^l  to  make  the  sjHion  with  which  it  is  stirnd  ;  at  anotlicr,  as  a  brilhant- colon  red 
'  t^puQ  our  ixxnti  pafwrs  :  or  finally,  as  the  ix>louring  umterial  of  n  lady V  dress. 

hhte  wiw  dis^^oven^d  in  l^rlin,  hence  the  nsiiue,  and  wa.s  fii-st  made  in  Great  Britiiin,  nliout 
r^rHBTf  ajjo*     If  wai-  then  sold  at  two  guineas  tlie  pound:  but  at  i)resi'nt  the  avenige  price,  wholesaJe, 
if  mH  QMWP  than  Ij.  QcT..  the  finest  sorts  (xisting  ^s.  Hd.  to  U.  per  fMtuno. 

|V«*^*^Iatt  .if  TM.iu'li  wiLK  not  known  in  commeree,  in  a  crystaUizcd  <tate,  until  alioiit  the  ye,ir  18^5.  when 
it  «ifi  1;  but  at  present  it  only  costs  l."*.  '^fl. ;  whilst  the  ijuantily  made  inciva»'d  tVrim 

10  tout ^  '«»  i"  W}0.     Then>  atx%  we  believe,  twelve  factories  when*  it  is  at  present  mai:k% 

wMA  caakt  pn-  twentv  tiins  fx^r  we«'k,  but  the  demand  is  very  fluctuating,  a  matter  not  to  be 

■miii  II  'T  at,  if  \  I  that  its  principal  apprication  <le]tends  entirely  on  the  ever-vaning  taFte  of  the 

UdmL  niaikuukW  the  annual  value  of  all  the  prustsiate  of  potash  manufactured  in  Great  Britain  at 

obost  't 

A  tmm  »p|Uicatiun  of  this  salt  has  jiwt  arisen ;  and  an  exceedingly  curious  one  it  is.    Yarions  att<*nipt» 
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have  been  made  to  apply  the  light  produced  by  the  passage  of  a  current  of  electricity  between  the  poles  of  a 
voltaic  batter}'  to  illuminating  purposes,  but  from  various  causes  it  has  not  been  very  successful.  One  of 
these  is,  that,  after  a  time,  the  action  of  the  battery  diminishes,  from  the  quantity  of  zinc  dissolved  by  the 
acid  forming  a  solution  which  prevents  the  further  action  of  the  acid.  Dr.  Watson  states  that  he  has  solved 
this  as  well  as  the  other  difficulties  of  the  case.  The  mode  in  which  he  proposes  to  effect  this  is,  simply  to 
add  some  yellow  prussiate  of  potash  to  the  zinc  cells  of  his  batteries,  which  precipitates  the  zinc,  as  fast  as 
dissolved,  in  the  form  of  a  beautiful  pigment,  nearly  equal  to  ultramarine,  where  the  Callan  or  iron  battery 
is  employed,  the  iron  is  precipitated,  as  fast  as  dissolved,  in  the  form  of  ordinary  prussian  blue ;  thus  con- 
verting what  was  a  difficulty  into  a  source  of  profit,  and  adding  another  to  the  already  innumerable  instances 
of  what  chemistry  can  do  for  the  progress  of  industrial  art,  and  consequently  of  humanity  itself 

The  chief  contributor  of  prussiate  of  potash  was  W.  Dawson,  of  Leith,  who  exhibited  a  large  crystallized 
mass  of  it,  along  with  a  large  collection  of  pigments. 

ULTRAMARIXE. 

In  many  parts  of  the  world,  but  especially  in  Siberia,  is  found  a  beautiful  mineral  of  a  bluish  colour, 
called  lapis  lazuli^  from  which  is  prepared  the  pigment  known  as  ultramarine,  so  prized  by  artists.  As  every 
part  of  the  stone  is  not  blue,  it  must  be  subjected  to  a  series  of  operations  to  free  it  from  the  uncoloured 
parts ;  for  this  purpose  it  is  broken  into  pieces  the  size  of  a  hazel-nut,  and  is  then  heated  red-hot,  and  thrown 
mto  cold  water  acidulated  with  \nnegar,  an  operation  which  is  repeated  seven  or  eight  times,  until  the  stone 
is  capable  of  being  reduced  easily  to  a  fine  powder.  This  done,  the  powder  is  ground  upon  a  stone,  with  a 
mixture  of  honey  and  a  resinous  substance  used  for  staining  mahogany,  called  dragon's  blood.  When  suffi- 
ciently ground  it  is  dried ;  afler  which  it  is  worked  up  with  a  mixture  of  Venice  turpentine,  rosin,  pitch,  bees' 
wax,  and  linseed  oil,  placed  in  a  cloth  and  kneaded  in  pure  water ;  the  ultramarine  thereby  is  separated,  the  sand 
and  other  impurities  remaining  in  the  waxy  mass.  This  operation  is  sometimes  repeated  where  it  is  desi- 
rable to  obtain  the  pigment  of  very  superior  quality.  The  price  of  true  ultramarine  varies  with  its  quality 
from  about  £S  to  £8,  or  even  £10  per  ounce.  This  extremely  high  price  naturally  led  persons  to  attempt 
to  produce  it  artificially,  especially  after  Clement  and  Desormes  had  shown  that  its  composition  was  very 
simple ;  being,  in  fact,  principally  composed  of  silica,  alumina,  soda,  and  sulphur — substances  which  would 
be  represented  by  pipe-dav,  common  carbonate  of  soda,  and  flowers  of  sulphur.  This  was  effected  in  1824 
by  M.  Guimet,  of  Paris,  wLo  has  always  kept  his  process  secret,  and  still  prepares  the  best  artificial  ultra- 
marine made.  Others  have,  however,  also  solved  the  problem,  among  whom  we  may  mention  Robiquet  and 
Professor  Gmelin,  of  Tubingen.  The  process  of  the  former  consisted  in  heatinc,  in  a  closed  vessel,  a  mix- 
ture of  two  parts  of  china  clay,  three  of  sulphur,  and  three  of  dried  carbonate  of  soda :  the  n^sulting  spongy 
mass,  when  cold,  was  of  a  grayish-ffreen  colour,  and  was  reduced  to  powder  and  washed  with  water,  under 
the  influence  of  which,  and  of  the  air,  it  becomes  gradually  of  an  azure  blue.  When  sufficiently  washed,  it 
is  again  ignited,  to  drive  off  any  excess  of  sulphur.  A  great  many  other  processes  have  bet*n  proposed  and 
a  number  of  factories  established  in  different  parts  of  Europe,  where  immense  quantities  of  it  are  manufac- 
tured, the  price  falling  in  proportion.  When  first  made,  M.  Guimet  charged  £1  per  ounce  for  it,  but  at 
present  a  pound  weight  of  it  may  be  obtained  for  a  much  less  sum. 

Ultramarine  is  applied  to  many  purposes  besides  oil  and  water-colour  painting,  consequent  upon  the  great 
fall  in  its  price ;  sucli  as  paper-staining,  giving  a  delicate  blue  to  writing-paper,  and  for  the  manufacture  of 
thumb  and  button  blue  for  the  laundress,  for  which  it  is  beautifully  adapted.  But  probably  the  most  im- 
portant application  which  has  been  made  of  artificial  ultramarine  is  to  calico-printing.  When  worked  up  with 
albumen  or  white  of  egg,  and  printed  on  cotton  cloth,  and  then  exposed  to  the  action  of  steam,  the  albumen  is 
coagulated,  and  the  colour  is  found  to  be  firmly  fixed  upon  the  tissue.  Pattt^rns  printed  in  this  way  are  very 
beautiful,  and  are  now  much  worn  by  ladies,  but  the  material  and  process  being  much  more  exjx'nsive  than  in 
the  case  of  prussian  blue,  from  which  it  is  very  easily  distinguished,  its  use  is  proportionably  restricted.  The 
great  disadvantage  attending  the  use  of  artificial  ultramarine  is  its  liability  to  have  the  colour  discharged  by 
the  slightest  trace  of  acid.  In  the  case  of  tinging  paper,  to  remove  the  disagreeable  effect  of  too  great 
whiteness,  this  objection  would  have  been  fatal,  as  the  alum  used  in  sizing  the  paper,  so  as  to  enable  it  to 
bear  the  ink,  is  more  or  less  acid  ;  but  science  has  always  its  remedy,  and  in  tnis  case  it  simply  proposed 
adding  to  the  size  a  little  basic  acetate  of  lead,  which  neutralized  the  acid  of  the  alum,  at  the  same  time  that 
it  improved  the  size. 

ORCHIL,  CUDBEAR,  LITMUS,  ETC. 

When  the  surface  of  a  rock  has  undergone  a  certain  amount  of  decay,  under  the  influence  of  the  carbonic 
acid  of  the  atmosphere,  spots  or  stains,  sometimes  white,  sometimes  black  or  grax-ish-green,  make  their  kd- 
pearance  upon  it.  Tliese  spots  are  owing  to  a  kind  of  phints  terme<l  lichens,  which  stand  among  the  lowest  in 
the  scale  of  organized  creation.  Some  consist  of  a  white,  or  some  other  coloim*(l,  earthy- looking,  and  friable 
substance,  often  dotted  with  brilliant  little  cup  or  button-like  points  of  a  brilliant  yellow  or  red,  and  some- 
times of  a  browTi,  black,  or  white.  Many  varieties,  however,  produce  large  fronds  or  stems,  and  have  thus 
a  greater  resemblance  to  the  more  perfect  plants.  Their  growth  is  not  confined  to  the  surface  of  rocks  alone  , 
many  varieties  grow  ujK>n  the  bark  of  tresis,  and  upon  deca}'ing  wood.  Like  sea-weed,  the  lichen  has  been 
made  subserrient  to  the  use  of  man  ;  one  variety,  the  common  Iceland  moss,  being  employed  as  fopd  and  in 
me<licine.     Tlie  chief  use,  however,  of  lichens  is  for  the  production  of  colours. 

If  we  take  a  quantity  of  these  lichens,  and  grind  them  into  a  paste  under  a  vertical  millstone,  with  some 
wat<>r,  and  then  mix  the  pulpy  mass  with  urine  and  ammonia  (spirit  of  hartshorn),  or  the  latter  only,  in  a 
wooden  trough,  and  allow  the  mass  to  undergo  a  peculiar  fermentation  for  the  space  of  about  fourteen  days, 
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JO  will  take  place;  the  frrajish,  dirty-looking  paste  will  be  convcrt<'d  mto  a  bf-antifiil  ricb 
\Mi  the  ruime  orchil^  or  in  French,  orseilles^  is  given.  If  the  operation  l>e  eontiiniiMl  fur  aliout 
-^  which  it*  formed  (h-itd  and  powdertnl,  we  shall  have  cudbear;  mid  finally^  if  we 
o'd  lime  alon^  witti  the  amiHoni.%  in  the  first  instance,  and  pivss  the  fennented 
iliuiss5*»  a>  \'f  inHani  iiil-  whole  of  the  Colour  in  the  liijuid,  and  then  thieken  it  l^y  the  ad^litlon  of  Honje  chalk 
'  plaster  of  PaH-s  so  as  to  form  a  stllTpai^te,  which  is  then  fonin.*d  into  HiiUim^*.  we  shiill  have  Zi/mio,  or 
wmMoie.  llie  latter  i»  of  a  peculiar  blue,  and  i.s  reridt^re<l  of  a  biifjht  red  by  the  slightest  trace  of  acid,  for 
thb  detection  of  which  it  is  ii.sed  by  chemists.  Orchil  i*  usually  a  thick  licjuid  mass,  of  a  most  Ik-autitul  vio- 
letCDh*'"*  K.I*  l>oth  it  and  eufllx*ar  may  W  obtained  ofvarioiwi  yhadt-ji  of  red,  bhits  violet*  mid  cbocohite. 
Hbm  '->'  formed  by  the  action  of  the  ammonia  upon  a  number  of  curious  .subifitanet^s  which  exisrt 

in  li.  (i<   ^nine  of  whicfi  yield  beautiful  crytitalline  t'ompoiuifli.     The  licheni*  chiefly  employed 
md  rornUirm^  the  Lecnnvra  tartarea  an*!  fmrellih  the  Variohiris  tavtf*fi  and  deal' 
;:L'ni'ra  Pftrttirlitiy  UmbUicoria^  <fec»,  large  quantities  of  which  are  annually  imported 
from  vunous  part^  ot  the  world. 

A  colouring  substanec,  prepared  from  lichens,  appears  to  hai'e  been  known  to  the  ancient  Greeks,  but 
WW  lo*it  in  the  middle  ages.  In  the  ftmrleenth  t\^ntur>'  it  was  either  re<liacovered  or  introduced  into  IHorence, 
ffmn  tW  Levant^  by  the  dei*cendaut  of  a  (rennan,  named  Ferrii,  or  Freilerigo,  who  had  st^ttled  there  about 
A  ccntun^  ppevioujsly,  and  from  whom  i?^  defended  one  of  the  oldest  and  principal  faniihes  of  Florence,  called 
«l  f%r*%  Onrelarii,  and  in  modem  timcH,  Uucelhii,  a  name  which  is  unmi^tukaldv  derived  fi-om  vritello^  the 
T  rtrchib  Tlie  ordinarjr'  red  violet  powder,  cudbear,  was  first  introduced  mto  commerce  by  Dr.  Culh» 

I'  M.  who  cjdled  it  after  his*  mother  s  name. 

udU'ar  are  employed  in  the  dying  of  silk  an<l  wo(jllen  tissues.  The  cobur  produced  by  these 
ry  beautiful,  but  very  evanestx^nt,  and  ii4  hence  rarelv  employed  alone;  their  chief  use  being 
*  ,Mtd  !>loom  to  other  colours,  and  even  to  whiti' ailkn.  I" n fortunately,  nianufactuiiers  are  sH:*ldora 
:  t  tt^e  it,  for  in  England  it  is  tdtused  to  an  enormous  extent  in  giving  a  false  anil  an  alhimig  blrxim 
'• '  d  the  inferior  (^mility  of  many  of  the  English  dyed  fabrics  may  bi.^  attributed,  in  i«ome  degree, 
■  d  employment  of  this  cheap  tnateriul.  Many  a  hidy  has  bad  cnust^  to  regret  the  effect  of  a 
M'  sun  upon  her  pretty  silk  dress  or  ribbons,  the  whort- lived  bloom  of  which  haa  been  cailed 
«»rchil. 

fme  violet,  lilac,  mallow,  and  rosemary  flower  tints  of  artificial  flowers  are  produced  by  or- 
!i>es  the  barren  and  flowcrless  lichen,  the  first  fonn  of  vegetation  which  springii  uito  exiatt^noe 
n^ck.  serve  to  produce  some  of  the  most  delicate  tints  wmch  imitatt!  Nature  in  their  beauty  as 
i  n^  til  ibetr  evanes^^nw. 
_  Tliec*?  were  two  exhibitors  of  orchil  and  cudbear ;  the  contributions  of  one  of  which  were  Bpediilly  worthy 
'  if  StS6tiU»D.  The  case  exhibiteil  by  Woml  and  Bedford,  of  IjLH?ds,  contained  Hpecimciis  of  the  RoccMt  Htw- 
Mi;  from  Ananl^.  "Nrmleira,  and  Valparaiso  ;  HocceUnfadfannis,  fnjai  Lima,  Mauritius,  and  the  East  In- 
4fa»  ;  Itfi0l^<  of  7?occeW«,  fn^ni  Mogadore ;  Parmelia  perlata^  fmni  the  Canar\"  Islands  ;  Lccanara 

iarimfwtt^  t  pnxtuhtta,  and  Oyrophora  murmia^  from  Sweden,     The  collection  of  manufactured 

Mflaru  exiithitvil  hy  them  w;is  ecjiudly  complete,  containing  sj)€*cimen8  of  Xos.  1^  2,  and  3,  cudlK^ar;  red, 
IliiK^  fioh*t,  and  choi'olate  Uquid,  and  pa.ste  orcliil,  a  sample  of  the  ammonia  cmploycil  in  the  pi-eparation, 
mth  ^|  ■'    Uc  and  wiwllen  threads  dyed  with  cudbear  and  orehil,  and  a  specimen  of  white  marble 

ftaiiiL-  Burton  and  Garraway,  of  Ix)n«ion.  contributed  several  .spei-miens  of  licliens  and  pn.'- 

{iM««l  m-M'^  iti .  ix.i.iU  n  and  nilk  thread,  morocco  skin,  and  patent  gelatine,  dyed  with  it^  and  several  samples 
of  tiOt,  pfioied  ill  various  shades  of  i\?d,  violet,  purple,  *Ste.,  with  similar  preparations* 
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Uquid  which,  when  spread  over  a  substance,  leaves  on  evaporation  a  thin  coating  of  &  solid  bird  fttb* 
,  hnving  a  Hurt  of  vitreous  lustre,  as  if  the  surface  was  crnnposctl  of  gbii^s,  may  be  ctmindered  aB  ft  i^andik. 
..jiHii  tnu2<t,  *vn?ie<inenily,  coti!<ist  of  two  distinct  cla.s^*s  of  substances — .bcpiids,  which  madilv  evaporate 
\  tapoip*  d  ti»  tin  atr  ;  und  woli<bi,  which  are  capable  of  being  dissolved  in  those  Uquids,  and  which  i-emain 
'Mlinil  »  u  ous-hke  «*oating,     llie  solid  substances  emploved  in  thi!  manufacture  of  varnishes  are 

al  of  ?pgr-.  u,  and  Udoiig  to  that  class  of  ffubstances  which,  like  tannin,  an?  principally  found  in  the 

bttk  of  tn«».v  Thcjie  are  usually  considered  under  three  hejitbi— gmns,  resins, » and  gum-n.^sins.  Gums  are 
exadstfrTTn  frrrtn  the  bark  of  trees,  which  dissfdve,  or  at  least  soften,  in  water,  so  as  to  form  mucilages,  but 
Hviti*  -pints  of  wine.     Ke^'^ins  are  tjimllar  exudations,  wliieh  are  capable  of  l»eing  melted  by  heat, 

dfaaol^  f  i  if  win*',  but  not  in  water;  and  gum-resins  art*  substaiRvs  of  Uke  origin,  cfuitaining,  as  the 

Wmmit  f  gums  and  resins.     Although,  pro(>erly  si>takiug,  a  sohition  of  gum  in  water,  such 

ii  if  I  ^ive  lustre  to  silk  and  other  textile  fabrics,  mtist  be  coui^idered,  acconling  to  our 

maamaa  *i*r«nin'  'n.  a^  n  v  umi^h,  that  word  in  commerce  is  confined  to  solutions  of  the  true  resins.  But  as 
IBBAS  mhitaiioeii  an*  not  !M»luble  in  water,  that  lifiuid  cannot  form  an  ingiXMlient  of  onlinar)-  vaniishcs— the 

-  ■■- *'-     TTiployed  Unng  spirit  of  wine  or  analog* )us  fluids,  es-^mtial  oils^  and  drying  fixed 

iiikilone  of  the  conditions  which  we  laid  down  above  as  constituting  a  yamLsh — 
idd  eva]>orate  readily  ;  but,  in  fact,  drying  oils  ar<^  tbcmstlves  varnishes,  inasmuch 
M  the  action  of  the  air.  Every  rc-4n  is  not  eipially  well  adapt4^1  fur  making  yar- 
tden  yM'rfectl),  othei's,  again,  fia\e  jx^cullar  colouring  matters  in  them  which  limit 
I  is  vcr)'  riuv  to  fiufl  a  v/imish  tN)mpo«eti  of  only  one  resin  ;  the  usual  custom  Ix'ing 
^tn  a  colli  pound  having  proiK-itic*  suited  to  the  object  for  which  the  varnish  is  in- 
on  of  a  few  such  mixtures,  we  shall  enumerate  the  chief  ingredienta  at 
,:,  and  say  a  tew  words  about  their  origitt. 
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RESINS  CONSTITUTDfO  THE  VARNISH. 


Copal,  amber,  lac,  mastic,  sandarach,  elemi,  benzoin,  common  resin,  olibanum  (gum-resin),  anime,  Venice  or  other  turpen- 
tine, bitumen,  and  common  pitch. 


SUBSTANCES  USED  TO  DISSOLVE  THEM. 


Alcohol  series. — Alcohol  or  spirit  of  wine,  of  various  dej^rees  of  strength ;  wood  spirit  or  methylic  alcohol ;  ether. 
Volatile  or  Essential  Oil  series. — Oil  of  turpentine ;  oil  of  rosemary,  and  other  essential  oils. 
Drying  Oil  series. — Linseed  oil  (boiled);  poppy  ditto. 
Naphtha  series. — Coal  tar  naptha ;  oils  from  distillation  of  wood  and  turf  tar ;  petroleunu 

All  these  substances,  if  we  except  the  bitumen  and  pitch,  yield  colourless  or  more  or  less  brown  transpa- 
rent varnishes ;  but  as  it  is  desirable  sometimes  to  have  varnishes  of  other  colours,  various  substances  are 
employed  for  that  purpose — the  most  common  are  the  gamboge  and  dragon^s  blood,  common  aloes,  8affix>n, 
lampblack,  &c. 

Copal — Several  kinds  of  this  gum  come  into  commerce,  apparently  the  product  of  different  trees,  natives 
of  Africa,  America,  the  East  Indies,  and  New  Zealand.  That  which  comes  into  commerce  under  the  name  of 
Levant  copal  is  the  best ;  and  is  usually  met  with  in  the  form  of  moderate-sized  round  masses,  either  colour- 
less or  of  a  slight  lemon  yellow  colour,  and  very  transparent  and  hard.  It  is  very  difficult  to  dissolve  copal 
in  anything.  When  exposed  to  the  vapour  of  alcohol  or  oil  of  turpentine,  however,  it  gradually  soflens  and 
finally  dissolves.  This  process  being  tedious,  and  by  the  ordinary  mode  of  manufacture  attended  with  the 
loss  of  a  considerable  cjuantity  of  alcohol,  a  number  of  devices  have  been  proposed  to  effect  its  rapid  disso- 


lution. One  of  these  is  singular :  it  consists  in  powdering  the  copal  very  finely,  and  leaving  it  exposed  to  the 
air  for  about  twelve  months,  at  the  end  of  which  time  it  is  found  to  mssolve  readily  in  spirit  of  wine.  By 
either  of  these  processes,  a  beautiful  varnish  may  be  obtained,  which  dries  readily,  and  is  exceedingly  hard. 


and  nearly  colourless.  The  usual  way  employed,  however,  is  to  take  advantage  of  the  property  which  certain 
essential  oils  have  of  softening  the  copal,  and  thus  rendering  it  more  easily  soluble.  A  quantity  of  the  copal, 
in  pieces,  is  taken  and  moistened  with  oil  of  rosemary  or  with  oil  of  lavender ;  after  some  time  certain  pieces 
begin  to  soflen,  while  others  remain  unacted  upon  ;  the  former  are  selected  for  making  a  spirit  varnish,  whilst 
the  hitter  are  set  aside  to  be  employed  in  making  varnishes  with  fixed  oils.  Those  selected  for  the  spirit  are 
reduced  to  powder,  which  is  then  moistened  with  oil  of  rosemary  or  lavender,  and  in  some  time  is  reduced  to 
a  pasty  mass,  to  which  spirit  of  wine  or  turpentine  is  graduaUy  added  to  bring  it  to  a  proper  consistence. 
A  little  camphor,  dissolved  in  spirit,  or  in  oil  of  turpentine,  also  dissolves  copal ;  but  unfortunately  the  varnish 
prepared  in  this  way,  or  even  by  the  means  of  oil  of  rosemary,  is  always  somewhat  sofl,  and  has  never  the 
beauty  or  durability  of  those  prepared  by  the  first  processes.  J£  copal  be  placed  in  a  funnel  heated  by  some 
charcoal  in  a  peculiar  form  of  furnace,  it  melts,  and  will  then  be  found  to  dissolve  readily  in  alcohoL  But 
here  also  we  are  met  by  a  difficulty.  The  copal,  after  this  treatment,  becomes  darker  in  colour,  and  the  var- 
nish formed  is  softer  than  by  the  other  processes.  Fat  oils  dissolve  copal ;  but  the  varnish  made  in  this  way, 
in  addition  to  both  the  objections  just  noticed,  is  attended  by  a  third — that  its  use  is  limited.  Ether  and 
petreolum  or  rock  oil  are  good  solvents,  but  are  too  dear,  and  the  former  evaporates  too  quickly,  while  coal 
tar  naphtha  has  a  bad  smeU.  We  have  been  thus  particular  in  our  notice  of^  copal,  because^  it  makes  one  of 
the  finest  varnishes  known,  and  Ixicause  it  enables  us  to  show  that  a  good  deal  of  skill  and  care  are  required 
to  prepare  good  varnishes,  and  that  a  knowledge  of  chemistry  is  almost  indispensable  to  those  who  would  at- 
tempt to  improve  their  processes. 

Amber  is  a  fossil  resin  of  a  yellow  or  brown  colour,  found  in  greatest  abundance  in  the  beds  of  clay  on 
the  Baltic  shores  of  Prussia.  Small  pieces  have  also  been  found  accompanying  the  beds  of  Ugnite  or  brown 
coal  on  the  shores  of  Lough  Neagh.  Wlien  of  a  light  colour,  and  transparent,  the  large  pieces  are  employed 
for  making  necklaces,  and  other  ornaments,  and  also  as  mouth -pieces  for  expensive  tobacco-pipi's.  Some  of 
the  large  pieces  ofken  contain  enclosed  in  them  the  remains  of  insects,  especially  of  a  species  of  dragon  fly,  in 
the  most  beautiful  state  of  preservation.  The  small  pieces,  not  fit  for  making  ornaments,  are  employed  for 
making  varnishes.  Like  copal,  it  is  very  difficult  to  dissolve  it,  and  is  all  but  msoluble  in  alcohol ;  although, 
by  melting  in  the  same  way  as  we  have  described  in  speaking  of  copal,  such  a  solution  may  be  obtain^ ; 
but  it,  too,  loses  by  this  process  its  transparency,  brilliancy,  and  hanlness.  "When  dissolved  in  oil  of  turpen- 
tine it  yields  fine  brilliant  varnishes  of  great  hardness,  which  are  much  prized  for  certain  uses,  as  are  abo 
those  made  with  the  fixed  oils. 

Lac ^There  is  found  on  the  banyan  or  religious  tree  of  the  Hindoos,  and  several  allied  plants  (Ftcus 

Indica^  Ficus  religiosa^  Croton  lacciferum)^  indigenous  to  the  East  Lidies,  a  small  insect  {Coccus  ficus)^  the 
female  of  which  pricks  the  small  juicy  twigs  in  the  month  of  Januar}' ;  from  the  wound  thus  made  a  quantity 
of  fluid  flows  and  covers  the  insect,  and  when  hard  forms  a  sort  of  nest  composed  of  cells.  Here  the  insect 
swells  out  into  an  egg-shaped,  almost  motionless,  sack,  filled  with  a  b*»autiful  red  fluid,  in  which,  in  the  month 
of  October,  about  twenty  to  thirty  elliptical  eggs,  or  rather  maggot -like  bodies,  appear,  and  swim  about  in 
the  red  fluid,  upon  which  they  live.  >Mien  the  whole  of  the  fluid  is  consumed  they  bore  through  the  sack 
and  escape  ;  but  long  before  this,  in  fact  (»ven  l)efore  the  appearance  of  the  maggots,  the  twigs  are  collected 
and  dried  in  the  sun,  and  form  what  we  call  stick-lac^  which  serves  the  double  purpose  of  dyeing,  for  which 
it  is  employed  in  Bengal,  and  also  in  Europe,  and  of  making  varnishes  and  sealing-wax  :  the  dyestuff  is  de- 
rived from  the  animal,  the  resin  from  the  vegetable.  Lac  is  brought  to  Europe  in  various  other  forms  ;  far 
instance,  we  have  seed-lac,  lump-lac,  and  shell-lac,  the  former  of  which  consists  simply  of  the  grains  of  lao 
separated  from  the  twigs,  and  the  latter  of  the  seed  lac  melted,  and  then  made  into  different  forms  by  the 
natives  of  India,  the  colour  being  in  general  removed  by  boiling  in  water.  The  watery  solution  is  then  boiled 
down  to  a  paste,  which,  on  being  dried  in  the  sun,  and  cut  into  sciuares,  forms  lac  dye^  a  substance  employed 
to  dye  woollen  goods  of  a  beautiful  scarlet.  Shell-lac  is  the  best  Known  of  these,  and  consists,  when  of  su- 
perior quality,  of  thin  plates  of  a  very  brittle  and  hard  resinous  substance,  of  a  light  brown  oobur,  paaong 
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ogjty  and  iometiines  of  a  deep  ruby  red, — hence  the  names  orange  and  ruhv  shell-ke  ;  the  infenor 
I  Mne  much  less  transparent^  darker  in  colour,  not  unlike  glut;  in  up]M'aranee,  and  oceiir  in  thicker 
S3iell-lac  may  be  bleajched  by  exposinj:;  it  spread  into  thin  platej^i  to  the  siun,  or  hy  elilorine  vvutt^rH.  or 
'  JMM<»'tnfj  inurijitic  acid  ^^a^^  through  it,  suspended  as  a  fine  rK>wder  in  water.     In  its  uuhhjirhed  state  it  is 
ii*i.«iVJ.i\  M,i.,..(o''  fiir  niakin*:  vaiiiishes,  but  when  hleaehrtl  it  hwies  a  good  deal  uf"  ii5  prtjperties,  and  i^then 
!  I  in  the  manutUctni'e  of  sealiii|f-wax»  which  eansists  of  fthell-hit*,  eoIouriHl  l*y  the  addi- 

t;;matemh  und  of  a  little  Venice  turpentine.  iJie.     It  is  ver}'  difli<'ult  todiiHSt;Ive  raw  kc 
I,  although  portions  of  It  ait?  ivadily  soluble;  and  the  i*anie  objections  which  we  have 
1 1!  If  of  copal  exist  against  the  employment  of  other  dissolving  hcniidf*,  such  as  fi,\o«l  oiU» — 

fievertlieless,  the  prineiiml  ones*  employed  in  the  numufactiire  of  lac  Tarnishes*     By  powdering  lac, 
iitf  it  to  the  action  of  the  air  lor  a  long  time,  if  will  heeorae  sohjble  In  tipint  of  wine,  as  in  the  case 
of  in^fnui,  the  varnish  ri'taining  all  the  qualitiejt  ui'  the  Lie  uninjim d. 

Masiic — lliis  rc<in  U  the  product  of  a  tree  called  the  PiHtarin  leniiscus^  or  maitic  pistacia,  and  several 
ler  »peeie*,  which  are  found  in  Persia,  Kg>i>t,  and  in  the  Meditc-mmean  countries,  eKpeinlly  on  the  fireek 
ntnl  of  Seio*  and  alwj  in  Can*lia,     Thesc^  plants  belong  to  the  family  of  the  AnacarainrvtT^  or  cashew -nut 
lily  rich  in  resin.     Our  supply  ehietly  comes  trom  Snnxna  and  Constantino[>le,  in  two  tbruifi : — 
md,  or  somewhat  flat,  oval  grains,  from  the  size  of  a  grain  of  barley  to  that  of  a  bf*an  of  a  pale 
lud  s»-^iiii -transparent ;  and,  secondly,  of  much  largi-r-sized  grains,  much  less  trajispnjvut, 
\ed  with  foreign  s^ubstances  of  a  djirker  and  less  iiuifoi'ni  colour.     The  fii'st,  called  mfhstic  in 
liturf,  i>  rouii  u'd  on  the  trunk  of  the  tre<3s,  from  which  it  cxutles  naturally,  or  fnmi  incisions  made  on  yiur- 
and  the  second  is  collected  on  the  ground  around  the  tnn^,  and  js  called  eominon  mastic.     Tliis  n^sdn 
■"" — 'Of  cxlonr,  a  shght  aromatic  Uavour  somewhat  bitter,  readily  sort  ens  bet  wcH?n  the  teeth,  and 
iiaed  to  sweeten  the  bn*ath  ;  and  on  this  account  has  iT^x^ived  tfie  name  of  mastic,  from  the 
f  word  masticate.     It  dissolves  ivndily  in  oil  of  turpentine,  but  dots  not  dissolve  eunipletely 
lit  of  wine;  the  portion  Ictl  undissolved,  if  left  ex]>osed  for  sometime  to  the  air,  ix'comes 
makes  an  exiidlent  varnish,  s<pft,  but  elastic,  and  when  mixed  with  amIxT,  copal,  ancl  lae 
rit«  them  from  drying  too  fkst,  rendering  tl%iu  at  the  same  time  more  dtirabk%  and  less  liable 
ticy  would  othenvist?  bc^ 
S*tmidrftf\  or  Smtdurach  is  the  pi*»>tluct  of  a  Noitli   African  tree,   probably  t!je   CaHtris  quatlnvfthu^ 
rJy  allie*i  !*>  the  common  juniper,  ami  ri-':seuibles  uuistit*  in  a  great  man}  n^spi^cts  ;  it  is  tUstingui>hi.Hl  from 
»  latX4T  by  1>eing  lesf  transparent  and  winter,  iUid  bv  n<  »t  softening  between  the  teeth.     It  forms  :m  impor- 
Dt  part  of  most  spirit  vamishev*.  except  those  made  with  lae,  and  renders  them  brilliant  and  thy.     As  it 
'twy  raitdy  occur*  pure,  it  is  usually  lK>iled  before  use  with  caustic  soda  or  potash, 

Amme  h  tlie  product  of  the  locust  tree,  which  is  ibimd  in  Brazil,  Martini^pic,  and  VlrgiJiia.     In  ex- 
is  not  unlike  copal.     It  dissolves  in  alcohol,  but  a  small  part  inquires  to  be  boiled,  and 
tllize  ♦mt.     It  is  an  exceedingly  bad  matenal  for  varnish -making,  because  it  makes  the 
d  leavt-s  it  alv^rays  more  or  less  soft. 

s  incision  ftian  the  Styraj"  ifenzoin^  a  native  of  Siara  and  Sumati'a,  and  occurs  in 
i'.nin  u.  lifittle  mass^^s,  composed  of  grains  of  red,  brown,  and  white  coloui's  ;  the  grains  of 
:  looking  like  ahnonds  set  in  a  dark  paste.     In  varnish-making  it  has  nearly  the  projierties  of 
.^  I  yu  much  coIouixhI  to  be  employed  for  tn»)Kf>aR':nt  vanii:!^hea. 
£temii  ap|>ears  to  be  deinved  from  two  sources,— ^tne  a  shrub  which  gi'ows  in  Ceylon,  Ethiopia,  an«l  in 
\  Em0i  Ifiit»>  •      Mild  the  tjther  fitim  another  shrub  of  the  same  gi^nik^  which  i?  indigenous  to  !*k»ulh  America. 
Bolll  lnflt>f»  ^ler  of  phmts  called  Amyritletr^  which  is  allieil  to  the  fiimily  of  phmti*  to  which  the  orangi* 

UoBlffi^     J  ^y  of  a  yellowish,  or  whili'^h-ycllow  coltjur,  and  is  veiy  soluble  in  alcohol  and  ether.     It 

IP  m  iranu^yte  ingredient  in  varnish -making,  rendering  the  harder  varnishes  less  brittle. 

Of^fmnw.  or  Fnceme.  of  which  there*  are  two  kinds,  is  hut  httle  used  for  vanusheB,  lis  principal  UJ*e 
heiii^  *  n'  of  pastilles,  &c.     The  kind  which  comes  into  commerce  in  these  countries  is  tlie  pro- 

daot  *  "U  the  East  Indies,  and  belonging  to  the  stime  family  as  that  which  produce  the  gimi 

cknii^itdl  I  Jind  is  probably  superior  lo  the  better  known  iucemse  of  the  East,  whidi  is  a  product 

4ir  Ard***  tiia. 

(Ill  tuds  us  from  going  fiurther  into  this  part  of  the  subject ;  in  fact  it  would  take  a  volume  to 

d»*crj'  v  the  properti«'s  of  the  R*sins  which  come  into  commerce  ;  and  we  could  liU  pages  with  the 

vhich  the  progress  of  science  and  of  conuuerce  is  daily  making  known,  and  which 
uecd  into  the  art*. 

vv  of  thcst*  substancT'S  arc  enmloyed  alone,  mixtun^s  being  made  according  to  tlie 
iii|iaiil  iveil  >d  to  the  objects  intended  to  be  varnished.     For  convenience  siike,  varnishe**  may 

btd&r^*^-"'  s : — 1.  Those  nnuie  with  spirit  of  wine,  or  wiKjd  sjiirit.     "2.  Thc^i*e  made  with  oil  of 

tam-i  oil«.  Under  this  head  we  would  include  tliose  made  with  tar  naphthji,  &c.    3.  liti- 

mrnn  ^*  -  ...  i:Lshe5. 

Sniril  I  -e  the  most  brilliant,  transjiai-ent,  and  colourless  of  all,  but  they  are  also,  as  a  general 

,  and  the  mast  liable  to  crack,     lliey  an'  usually  emplovcd  for  funiiture,  picture -gilding, 
»\rc.     Turjjentine  varnishes  resemble  in  many  respijicts  sjiirit  varnishes  ;  but  they  are 
Mti«  ^  lialih*  to  crack  than  the  latter,  and  arc  at  the  same  time  somewhat  hs»  brilliant.     Oil 

Bit  ar^'  the  etnaigest  and  most  clurable  of  all,  but  they  are  also  the  least  tran!*j>an*nt  and  brilliant.  Oe- 
iSmMuMy  Ittnifntine  and  oil  varnishes  arij*  mixed,  by  which  a  mixture  is  obtained  partaking  of  the  chanicter 
ijitke  twn.  Oil  vamishc^s  arc  clueliy  employed  for  coaches,  tea* tray s,  and  other  hardware,  aJid  common  papier 
tticlir  gpock,  ^% 

In  order  to  afVurd  oar  readfTs  an  idea  of  the  variation  in  the  composition  of  varnishes  for  dillercnt  pui"- 
I1CH0L  wr  tluill  give  a  few  illustrations.  But  it  must  not  K^  understm)d  tluit  the  com{K>sition  which  we  give 
m  tke  ir«rx  OMCOipkgred  (in  fact  each  manufacturer  has  his  own)  ^  or  that  those  which  we  give  are  necessarily 
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the  best.  As,  however,  the  variations  in  the  composition  of  different  varnishes,  for  the  same  purpose,  takes 
place  within  certain  limits,  those  which  we  shall  give  will  be  suflScient  for  the  purpose  in  view ;  namely,  to 
teach  the  nature  of  varnishes,  and  the  general  principles  which  guide  the  manufacturers  in  adapting  them  for 
various  purposes : — 

FURNTTURE  SPIRIT  VARNISH. 


Copal, 3oz. 

Sandarach, 6  „ 

Mafltic  in  tears, 3  „ 


Venetian  turpentine,     2^  oz. 

Powdered  glass,      4     „ 

Alcohol, 21b6. 


SPIRIT  VARNISH  FOR  VIOUNS,  GUITARS,  ETC. 


Sandarach, 4  oz. 

Seed  or  8hell-lac, 2  „ 

Mastic, 1  „ 

Benzoin  or  elemi, 1  „ 


Venetian  turpentine, 2  oz. 

Powdered  glass, 3  „ 

Alcohol, 2  lbs. 


The  varnish  for  musical  instruments  is  usually  coloured  by  the  addition  of  half  an  ounce  of  dragon's  blood, 
and  a  little  annotto  or  safi&on.  Furniture  is  sometimes  lacquered  of  various  colours,  such  as  white,  black,  &c* ; 
the  colour  is  usually  mixed  with  the  varnish  and  used  as  a  paint,  over  which  is  laid,  when  dry,  a  fine  trans- 
parent varnish,  composed  of  three  ounces  of  sandarach,  one  ounce  of  mastic,  half  an  ounce  of  Venetian  tur- 
pentine, and  1  lb.  or  spirit  of  wine. 


ESSENCE  VARNISH  FOR  PICTURES. 


Mastic, 120  parts.  I  Powdered  glass, 50  parts. 

Finest  turpentine, 16      „  Oil  of  turpentine, 360      „ 

Camphor, 5     „  | 


AMBER  VARNISH  FOR  PAPIER  HACHE. 


Amber, 3  parts. 

Sandarach, ,  .  .  .  .  5      „ 

Mastic, 5      „ 

Common  resin, 6      „ 


Shell-kc, 6  parts. 

Asphalt, 4      „ 

Lampblack, 4      „ 

Oil  of  turpentine, 12      „ 


VARNISHES  FOR  GOLD  WARES. 


Mastic, 30  parts. 

Sandarach, 30 

Gamboge, 15 


Saflron, (A  little.) 

Turpentine, 8  parts. 

Oil  of  turpentine, 180     „ 


To  which  is  to  be  added  100  parts  of  fine  boOed  linseed  oiL 

BRUNSWICK  BLACK  FOR  IRON  WORK. 

45  lbs.  of  asphalt,  boiled  for  six  hours. 
6  gals,  of  boiled  linseed  oil,  and  6  lbs.  of  litharge,  boiled  together  until  they  become  strong,  and  then  mixed  with  the 
asphalt.    The  whole  boiled  until  it  can  be  rolled  into  pills,  and  then  reduced  to  the  consistence  of  varnish,  with  25  gals, 
of  turpentine. 

Tea-trays,  and  other  articles  of  hardware,  are  iapanned  of  various  colours,  by  mixing  the  colouring  ma- 
terial— ^which  for  white  is,  white  lead  ;  for  yellow,  cnrome  or  Naples  yellow,  &c — with  a  copal  varnish,  made 
with  copal  and  linseed  oil,  or  a  mixture  of  copal  and  shell-lac  with  linseed  oil,  the  proper  consistence  being 
given  by  turpentine.  AVTien  this  varnish  or  paint  has  dried,  it  is  polished  with  a  little  powdered  pumice- 
stone  and  water ;  the  figures  or  ornaments,  or  gold  bordering,  &c.,  are  laid  on  this,  and  a  layer  of  the  same 
copal  varnish  (without  colour)  laid  on  over  the  whole.  In  japanning  iron,  zinc,  or  tin  vessels  in  this  way, 
they  must  be  heated  in  a  kind  of  stove,  so  as  to  make  the  vamish  flow  fineely  over  them.  The  varnish  for  the 
bodies  of  coaches  is  made  with  copal  and  a  mixture  of  oil  and  turpentine;  in  order  to  render  them  more  diying, 
anime  resin  is  usually  employed,  and  a  quantity  of  sugar  of  lead,  litharge,  and  copperas,  added. 

Before  concluding  our  remarks  on  this  subject,  it  will  not  be  uninteresting  to  our  readers  to  learn  the 
nature  of  the  materials  and  the  mode  of  applying  them  in  the  East,  whence  we  have  derived  the  idea,  and 
still  obtain  the  finest  examples,  of  lacquered  wares.  Indeed,  any  notices  dC  varnishes  in  the  present  Catalogue 
would  necessarily  be  incomplete,  imless  it  included  such  an  account,  when  it  is  recollected  how  important  a 
feature  the  lacquered  wares  of  Japan  and  China  formed  in  the  Exhibition,  and  the  httle  information  generally 
possessed  upon  this  subject. 

The  word  fac,  from  which  we  derive  our  word  lacquering,  is  probably  of  Persian  origin,  and  signifies  a 
shining  red  colouring  substance.  Persia  and  Arabia  are  remiirkable  for  the  quantity  of  resins  and  odoriferous 
oils  and  balsams  which  they  produce,  and  it  is  probable  that  the  art  of  covering  objects  with  a  vamish  of 
them  is  of  very  ancient  date,  and  was,  doubtless,  introduced  into  Egj'pt  from  them  ;  for  it  appears  certain 
that  the  ancient  Egj'ptians  were  acquainted  with  this  art.  They  must  have  used  the  liquid  resins  as  tber 
flow  from  the  trees,  as  they  do  still  in  many  eastern  countries,  for  they  could  not  have  been  acquainted  with 
our  solvents.  The  Japanese,  who  prepare  probably  the  finest  vamish  in  the  world  (from  which  fact  comes 
our  word  japanned  ware)^  do  it  in  this  way.  The  tree  from  which  the  resinous  substances  flows  b  stated  to 
be  a  variety  of  the  shumac,  and  to  be  found  in  Carolina  and  Virginia,  in  America ;  but  any  statements  of 
this  kind  must  be  received  with  great  doubt.  AMiatever  the  nature  of  the  tree  is,  the  process  of  extraction 
is  simply  incising  the  bark  and  collecting  the  liquid  which  flows,  and  which  is  at  first  out  lightly  coloured, 
but  becomes  black  by  the  action  of  the  air.  The  mice  is  then  filtered  through  the  finest  paper,  mixed  with  a 
small  quantity,  perhaps  not  more  than  the  hundredth  part,  of  an  oil  obtained  from  Uie  Btgnoma  tametUom 
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TMb  ttatiiral  rarnwli  isprD^erred  for  use  in  well-closed  jars  of  po*NX"lmn ;  ami  is  frefiupntly  coloon^d  with  ver- 
llHUfffi  Aticj  utlier  stnjQg  rolonrs^  a  dtH^f^T  black  whc'Q  reutiii^d  Injing  commimiuati^il  In  the  a^hlitioii  vf  ftuf 
Um|i'bL&rk.  It  was  with  this  varnish  thitt  tlie  different  LiiquertMl  objects  in  thii  Japanese  eoUtH-tiiin  werv 
variii2.b«'!il,  an  cJLamiiiatioii  of  which  would  show  us  that  wv  ai*e  vt*n'  t'tir  from  having  as  yet  prodiit*e<l  a  vai*- 
ni-^  '  ''*  the  Jajjanese.     Oar  best  vurni.Nhei^  craek  in  a  few  yeyrn^  and  are  either  too  brittle  when  snlU- 

CJ'  or  too  !W>ft  when  sutlicieiitly  tlex-ible;  the  Japanegie  lacquer^  on  the  other  hand,  maybe  jmt  ujwn 

(I  rloth  with  the  most  perfect  suetvs-s  and  will  hi5t  for  centimes.    In  the  Exhibition  tbei-e  were  two 
I  of  5traw  lHe«pien:'d  inside,  and  a  straw  huqtien'd  eabinet.     llie  jirrHliietinn  nf  r^^d  lacquer,  by  means 
l^ncnaiUi-ni,  was  nhtij  ilJu^tiNited  in  the  Duteh  eulleetion  by  two  tables  and  a  tea-fray.     'I'heri:'  wa^*  a  beau- 
1  $tt  of  I'uurteen  cups  of  papier  maehe  in  part  coloured  with  verinilbon.  as  also  uni'  of  the  laeqiu'ivd  straw 
bet*  iu'T  inrnrioned.     ^Vnother  e^tee^idiayjly  pn'tty  example  of  the  mme  kind  of  red  lacquer  coasij^ted  of  a 
■diaII  t  iilttt*^d  of  lacquered  wood  to  huhl  amieetionery,     Tliis  superiority  of  the  Jttpanese  variiii^luis 

mnr  tli  ^     m  U  not  to  t>e  attributtKl  to  their  g^^ater  skill ;  but  simply  that  they  employ  the  natural  var- 

malie^  wliiist  we  are  obliged  to  proilnce  them  by  artificiiJ  means. 

Neict  in  jKatit  ut'qmility  to  tiie  Jii panose  Liequered  wares^  ^tand  the  Chinese,  of  which  there  were  many 
ftM>i.inHL*iit«  in  the  EaLriibidon  well  woilb  examininjr*  especially  a  Inniutiful  table-top  and  ^ome  trays  in  the 
l#im^  «3olletnion,  and  a  Ftnall  cabinet  in  Hewett's  Chiiieai  eolleetion.  The  Chinese  lacfjuer  is  a  native  var- 
meh^  tbr  pnxluct  of  a  tn?e  *'aUed  T?*i-chnu,  or  the  lac  ti-ee,  indigenous*  to  several  of  the  pMjuthem  provinces  of 
Cluiui,  and  is  frecpiently  cultivated.  There  are  lbi*ee  principal  kinds  of  varnish,  prepared  diretily  from  trei^s, 
m  €*hinji,  tile  names  of  which  are  derived  tixim  tlie  three  cities  where  they  are  pR-pared,  and  are^  in  all  pro* 
Wbiljty,  ppi«luced  from  three  dilferent  plants.  The  Xicn-t^i  if>  the  besft,  giving  lo  the  articles  varniaht'd 
Willi  it  a  beautiful  brilliant  black,  but  it  ia  the  least  abundant*  The  Si-tsi  rt^*enibles  the  fii>i- named,  but  is 
fc*^»  brilliant,  and  not  »o  dark-colonreil ;  the  two  are  u,-*ujilly  mixetl  together.  The  third  kind,  named 
Eonang-tit,  is  of  a  yellow  <Hilour,  amJ  is  the  most  aliundaiit  and  eoinmonly  employed,  Previouri  to  use,  the 
Wvlibei^  |>n*st*r^'ed  a^  beti»rc  mentjonetl  in  elt»stMl  pots  in  eelhin?,  are  evnporaltHl  to  the  pnjper  etiusi.stc'nov, 
Inr  eX|MJntit*  tu  *liallow  tniys  to  the  sun  ;  and  then  mijte<l  with  a  certain  quaiititv  of  Ti>ng-veou  or  tea  oil, 
fiblatlied  firmn  a  phuit  of  the  mmt  genus  as  that  from  which  tea  is  produced,  'fhis  oil,  which  in  many  rv- 
ipeeK»  rt'w  ttiblcM  otl  nf  hiifH'Utine,  is  usually  prepared  by  boiling  with  a  little  white  arsenic,  which  acts  like 
Bubaii:  properties.     Another  pittCi-ss  is  to  mix  it  with  llie  dried  matter  of  ox-gall  and  a 

fillip  IT'  .  J  '  ras.     The  Chinese  maJvc  an  imitation  of  the  Japanesi"  varnishes,  which  they  call 

Tafir^tn^  which  signities  a  varnish  which  c<anes  from  beycmd  the  seji,  thus  showing  its  origin.  Tim  varnish 
tmuBiU  <if  tbt*  Uvird  variety  alKJve  mentioned,  tla-  Kouang-tsi,  mixetl  with  a  tiiiely -powdered  charcoid  of 
<ic«rr*bom*  and  a  Hitk*  of  the  tea  oil.  Tlieiv  are  also  other  varietiej*  of  vaniisb  made  chielly  with  the  Kouang- 
takz  a»  jbrc«3uimple,  the  Tchao-t*«i,  which  Is  transpanjnt,  and  of  a  yellow  colour,  and  consists  of  equal  [x>rtions 
of  ^nii»ll  and  tea  oil  litid  on  a  gromid  covered  with  gohl  dust,  mosaic  gi*hl,  or  powilen^d  copper-huif,  uituaUy 
biewti  w*  Dtiti'h  metid,  m*  as  to  imitate  aventnriuc.  The  same  el!eet  is  prodtici.^d  even  still  more  Wautifully, 
l#^  "    _'  tlw*  objects  with  ICin-l;si,  and  then  dusting  this  varnish  over  witJi  gold  dust,  mosaic  gold,  &e., 

It  I  '\H  laid,  when  drv',  a  coating  of  Tehao-tsi,  so  tliat  the  gold  apju^ars  between  two  lay  el's  of  varnish. 

Ar&t>  '   '         -s  in  gold  leaf  are  fn-micnlly  hnd  on  in  this  way  Vwtween  two  layers  of  var- 

n  were  st?vend  examples  of  this  style  of  decoration »  esm^cfaUy  the  magtiifi- 

-jnece,  the  panels  of  the  doors  of  which  were  e^ecut4*d  in  this  wav.    An  imitation 

mnes  made  oti  English  pujaer  niache.  but  it  appears  not  to  lie  wpirtectly  executed 

—  .  ,n   ^i  t  \  ii-ual  goM  ground,  whiih  Inis  a  Ibtme-bke  ;q>pearance,  with  tints  v.Hridng  frt^m  braB«- 

I  omnge,  sei^n  an  a  great  variety  of  japanned  ware  in  l'jun»[K5,  is  made  in  a  different  way, 

,,.,j^  ..,:   under  vai'nish  with  anuotto,  dragon's  blooth  ami  saHron. 

»  waa  but  one  (»xhihitor  of  the  niw  material  of  varnishes,  Bnyd  and  Goodwin,  of  tbijJ  city,  w*ho  eon- 
a  n*r^  Lnt-tiJ  ?*>rie!*  of  »nall  specimens  of  the  n*sins  and  gum- resins  most  usually  employed.  Among 
re  •  ant  copal,  of  very  remarkable  purity;  and  a  hirger  lump  of  line  Brazilian  copah  which 

ea|»  ion,     lliere  were  four  exhibitors  of  varnishes,  one  Irish,  one  FInglish,  one  French,  ami 

OM  B(!l|$iaA.  lht»  Irish  exhilntor  waa  Samuel  Boyil  of  this  city,  who  contributed  a  collection  of  the  Viirnishci* 
im  eoiwaioii  iia«,  both  in  oil.  tuqientiue^  and  spirit*  which  apjieaivd  to  be  good,  ami  to  support  the  character 
alraady  mtamrod  bv  his  hoiii«e  for  that  article.  P.  F.  Kousens,  of  Antwerp,  oxhibitetl  a  series  of  fine  oil 
fxipal  wnisfcoet,  ehirffy  intended  for  coachmakers*  usl\  among  which  were  i»ome  m^arty  eolourje^^s,  a  (|uality 
fmljrpiMai9ai*d  '  *♦••  of  this  class.     ThelargostcoUeclion  of  varnishes  was  that  exhil»ited  by  Soehnc, 

FwjlJt  P*ri»^  H'  butions  consisted  of  twenty- tliree  samples  of  spirit  vaniishcs,  adaptetl  for  wood^ 

wImL  '  •  t  crayon,  or  paatel,  and  Hthogrnfihie  drawings,  photographs,  gun-barrehj,  arti^dal 

§mnt^  'S  gililed  fi'ames,  and  i'c-vanu>hing  old  oil  pauitings. 

Wh»»a  i}i:*tru.]itt:  tuv  i  xample.s  of  japanned  ware  andpaj/ier  mache,  aDusion  will  be  made  to  th€  examples 
ofmnidHal  and  lacquered  wuiv  which  ap{X'ared  iu  thi^  Exhibition. 


oTllnaktfiil 
atik!<^ 


THE  EtARKR  CREMICAL  8DBSTAKCE8. 

AiofMi  «mP  fHtmfmund  Ethtrg* — Ko  bett<>r  or  more  striking  pr<x»f  of  the  value  of  absrtraet  scienco  can 

,*  .1  .,    *i.    I . —  Ti  timber  of  practical  aj^plieations  which  have  been  recently  nmde  of  substances 

arches,  and  which,  at  first  sight,  appeari^d  to  be  mere  curiosities,  devoid  of 

lu'j*e  we  may  mention  t  tdoroform,  ct)liodion,  sulphuj-et  of  carbon,  and  nitro* 

I  with  the  uses  of  the  brst  tor  preventing  the  sensation  of  pain  in  surgical 

iK'Come  equally  well  known  from  its  eruplo\^nent  in  photography;  snlphuix*l 

I  QL>  mc  of  the  most  curious  being  that  depimdent  upon  the  prof»crty  which  it  hjis  of 

tU>'    ,  light  in  electro-plating.     The  liistor)  of  nitrobenzol  is  still  more  inten^^iing :  it 

ta  ld^-i«  by  Mitscherlich,  and  ts  prepaixnl  by  ilistllliug  tx^iucoic  add  with  lime,  and  acting 
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upon  the  aromatic  oil  produced,  and  known  as  benzol,  by  nitric  acid.  The  substance  thus  obtained  was  ^ 
heavy  oil,  of  a  highly  aromatic  odour.  Even  had  a  practical  application  of  tlUNi  oil  suggested  itself  at  the 
time,  the  great  cost  of  its  production  would  have  efiectually  prevented  its  use.  Hofiuann,  however,  in  1845, 
proved  the  existence  of  benzol  in  the  oil  obtained  in  the  distillation  of  coal-tar ;  and  Mansfield,  in  1849,  in- 
vented a  process  for  its  separation.  An  immediate  use  was  made  of  these  discoveries  to  produce  sweet  nitro- 
benzol,  which,  from  the  remarkable  analogy  of  its  smell  to  that  of  oil  of  bitter  almonds,  is  sold  under  that 
name,  sometimes  with  the  addition  of  the  word  artificial,  but  very  oflen  without  it.  It  is  also  used  in  per- 
fumery, under  the  name  of  essence  de  mirhane.  When  pure,  it  may  be  employed  with  perfect  safety  in  con- 
fectiontirj',  because,  unlike  ordinary  oil  of  bitter  almonds,  it  is  quite  free  from  pnissic  acid. 

We  have  been  led  to  the  preceding  observations  by  the  examination  of  a  case  of  rare  chemicals,  contri- 
buted by  P.  Squire,  of  London,  containing  a  series  of  alcohols  and  ethers,  which  possess  some  peculiar  inte- 
rest. Common  spirit  of  wine  consists  of  a  mixture  of  water  with  a  peculiar  substance  termed  alcohol,  which 
is  a  compound  of  ether  and  water ;  the  latter  existing  in  the  alcohol  in  the  same  state  as  in  slaked  lime,  and, 
therefore,  not  to  be  confounded  with  the  water  merely  mixed  with  it.  If  we  separate  the  combined  water, 
we  obtain  the  well-known  substance,  ether,  which,  in  its  turn,  is  capable  of  combining  with  a  number  of  adds 
to  form  a  series  of  substances  tenned  compound  ethers.  All  substances  having  an  analogous  chemical  com- 
position are  termed  alcohols,  and  from  them  a  similar  series  of  compound  ethers  may  be  produced.  Thus, 
there  is  obtained  in  the  distillation  of  wood  and  of  turf  a  peculiar  kmd  of  spirit,  commonly  called  pyroxylic 
spirit ;  and  in  the  rectification  of  whisky  a  peculiar  oily  fluid,  to  which  that  liquid  owes  its  flavour,  tenned 
fusel  oil,  havinjj  an  insupportable  smell.  Both  these  substances  are  alcohols,  the  former  being  called  meth)r. 
lie  alcohol  (denved  from  wood),  and  the  latter  amylic  alcohol  (derived  from  starch,  from  which  whisky  is 
produced),  the  ordinary  alcohol  being  called  ethylic  alcohol  (derived  fix)m  the  word  ether).  A  few  years 
since  Caliours  proved  that  the  essential  oil  of  an  American  plant,  called  the  Oaultheria  procumbens^ — which  is 
much  used  in  perfumery, — consists  of  a  peculiar  acid  in  combination  with  the  ether  of  wood  spirit,  that  it  was 
the  salicylate  of  oxide  of  methyl,  and  accordinglv  he  produced  it  artificially.  This  fact,  coupled  with  that  of 
the  extraordinary  resemblance  between  the  smell  of  several  compound  ethers  and  the  more  aromatic  friiita, 
has  led  to  a  singular  application  of  the  former. 

There  is  obuiined  by  the  distillation  of  butter  a  peculiar  oily  acid  called  but^Tic  acid ;  if  this  be  combined 
with  ether  so  as  to  form  a  compound  ether,  termed  by  chemists  butyrate  of  oxide  of  ethyl,  we  shall  obtain  a 
fluid  having  the  odour  of  pine-apples  when  diluted  with  spirits.  This  substance  is  much  employed  in  Ireland 
to  produce  "  old  whisky,  especially  that  variety  known  as  "  old  pine-apple,"  and  in  England  to  flavour  an 
acidulated  drink  called  pine-apple  ale.  Pure  butyric  ether  is,  however,  rarely  employed  for  this  purpose ; 
the  usual  method  employed  being  to  make  a  soap  with  butter,  and  distilling  this  with  whisky  and  oil  of  vi- 
triol. Several  other  ethers  are  produced  at  the  same  time,  but  the  mixture  answers  very  well  as  a  substitute 
for  the  pure  article.  Considerable  quantities  of  this  preparation  are  made  in  Dublin,  and  are  largely  employed 
by  the  makers  of  "  old"  malt  whisky. 

When  fnsel  oil  or  amylic  alcohol  is  heated  with  potash,  it  is  converted  into  a  peculiar  add  found  ready 
formed  in  Nature,  in  the  plant  calliHi  the  Valeriana  officinalis.  It  is  also  produced  in  the  rotting  of  animal 
substances,  and  is  one  of  the  causes  of  the  smell  of  otu  cheese.  It  likewise  exists  in  several  fish  oils,  such  as 
that  of  the  dolphin.  If  a  salt  of  this  acid  be  distilled  with  some  fnsel  oil  and  oil  of  vitriol,  a  compound  ether 
is  produced,  the  valerianate  of  oxide  of  amyl,  which  has  exactly  the  odour  of  apples  when  diluted  with  alcohol 
Or  the  same  ajjreeable  odour  may  be  produced  by  mixing  bichromate  of  potash,  fusel  oil,  and  oil  of  vitriol, 
together,  and  distilling  the  mixture.  If  acetate  of  potash,  that  is,  a  combination  of  potash  and  the  add  of 
vinegar,  be  distilled  with  fusel  oil  and  oil  of  vitriol,  another  compound  ether,  the  acetate  of  oxide  of  ethyl,  is 
produced,  which,  when  added  in  very  small  quantity  to  alcohol,  produces  the  delicate  odour  of  the  jargonelle 
pear.  Considerable  quantities  of  both  are  now  manufactured  in  London,  especially  of  the  latter,  wliich  is 
used  for  flavouring  barley-sugar,  under  the  name  of  pear  drops.  Several  other  compounds  of  the  same  kind 
are  also  made  and  used  by  perfumers,  confectioners,  and  liqueure -makers,  such  as  cognac  and  grape  oils,  <&c. 
used  for  making  ''•  British  brandy." 

It  is  a^rtainly  a  singular  fact  to  find  the  most  delicate  odours  produced  by  a  union  of  two  exceedingly 
disagreeable  ones,  and  one  of  which  is  to  some  extent  the  cause  of  many  disgusting  putrid  smells  ;  nor  is  it 
less  singular  to  find  that  the  acid  of  rancid  butter,  united  with  the  substance,  to  diminish  the  quanti^'  of  which 
in  whisky  it  re(juires  to  be  stored  for  several  years,  should  be  employed  for  the  very  purpose  of  giving  to 
new  whiskey  the  flavour  acquired  by  age.  Some  exceedingly  pure  samples  of  these  compound  ethers  wen?  in 
the  case  of  ^Ir.  S< jnin»,  above  alluded  to,  and  among  them  was  a  sample  of  the  salicylate  of  methyl  or  artifi- 
dal  oil  of  the  Ganlthcria  procumbens  of  Cahours.  A  few  samples  of  some  of  those  compound  ethers  were 
also  exhibited  under  the  name  of  artificial  essences,  by  W.  H.  Galbraith,  of  London. 

Vegetable  Alkaloids^  and  Neutral  Organic  Substances  existing  in  Plants — Among  the  most  curious  facta 
elicited  by  modi^m  chemical  investigation,  there  are  few  more  interesting  than  the  discovery  tliat  the  peculiar 
properties  which  distin*ruish  many  plants,  especially  those  which  are  employed  in  meilicine,  are  owing  to  the 
presence  of  small  quantities  of  certain  substances,  the  greater  number  of^  wliich  are  cr}stalline ;  and,  when  se- 
parated from  the  plant,  still  exhibit  those  peculiar  effects  on  the  animal  economy  for  which  the  plants  them- 
selves are  distinguished.  Thus  from  fever-bark  is  obtained  quinine  and  several  other  crystalline  substances ; 
from  opium,  moq)hine  and  narcotine ;  and  from  tobacco,  a  peculiar  narcotic  oily  substance  ;  whilst  from  tea 
may  be  obtained  a  substance  called  theine^  which  recent  investigations  have  shown  to  be  identical  with  caffeine^ 
the  pecuhar  principle  of  the  cofiee. 

In  the  whole  histt)r)'  of  human  drinks  no  more  striking  and  inexplicable  fact  is  presented  to  us  than  this, 
that  two  plants  differing  in  external  form  should  have  been  selected  as  materials  to  form  drinks  in  two  dif- 
ferent parts  of  the  world — the  one  in  Ethiopia,  in  Africa,  the  native  home  of  the  coffee ;  and  the  other  in 
China,  in  the  eastern  extremity  of  Asia,  which  science  should  subsequently  show  depended  for  their  action  oo 
the  human  body  upon  identically  the  same  substance !   The  singulanty  of  the  matter  does  not  end  here,  how- 
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wer,  for  the  BrnzUians  prcparp  with  the  seeds*  of  the  PauUnin  $orhUis  a  kind  of  pasty  mass,  which  they  rjiU 
fpuifama.  and  whi*'h  fhcv  t*mtilov  tti  luuke  an  iufttsioii  or  drink  for  the  cure  of  dys^entery  and  othtT  simdar 
wauis0 ;  and  x\\v  Indians  of  rara^«iny  fnnu  tiie  most  ancient  limt's  pivpared  a  drink  from  the  dried  leaves 
of  a  pUtit  oilk'd  thi*  IUj  Farft^tw^frnJtU,  small  fjuantitioi*  of  whieh  have  from  time  to  time  eome  to  Europe 
lllllnr  tilt*  nauie  »»f  Pttritffmtif  ten.  It  is  a  curious  elrunuit^tJince  that  both  these  jtub^tances  shoiihl  contain 
wStxn^-     ilnjiUy,  the  seeds  of  the  cacao  tree  or  Theohroma  cacao^  from  which  eoeoa  and  eboeohite  are  pn^- 

pitredt  '   '"    «  aubstance  QoXhiX  theobromine — from  the  name  of  the  phint,  which  is  rlerived  fniui  Gn-ck 

#cirde.  :  **  f'jcxi  of  the  jrofls"- — so  aimhigtm»  to  caQeine  that  it  is  pix)l>able  tlint  further  im.  estimations 

will  fbi^        Ui  b«  derived  from  the  same  body*     ^Ve  thus  see  that  not  only  iu  the  Ohl  World,  but  also 

woMto^  the  iincieut  inhabitants  of  the  New,  drinks  were  ftought  out,  bavinf;  a  special  action  npon  the  ner\-ousJ 
ijileai*  We  may  remark  here  that  ehoeohite  also  is  an  Indian  drink,  our  word  Wing  derived  troni  the  Mexi- 
om  ur  Ajttec  wonl  cAfjruJatl.  And  now^  strange  to  say,  the  eheioi^t  eonies  tuid  sliowii^  that  their  active  prin- 
cfelni  ihnf  to  which  they  all  owe  that  soothing  effect  upon  the  borJy  which  baa  recommended  their  use  to  all 
tliD  p«of*le«  of  the  eartli,  and  which  h/is  helpcil  m  ranch  to  eivilLze  the  world  by  doing  away  to  a  considerable 
CSloit  with  the  necessity  of  exciting  fermented  ilriiikii_fs  the  same  substance  ! 

Thfiuae  may  be  verj'  simply  prepared  from  tea,  by  jidibug  to  an  infusion  of  it  biisic  acetate  of  leatl  (which 

II A  eonmotiiid  of  yine«:iiFW!Th  lead),  itnd  ammmiia  (spirit  of  hartshorn  ).j  by  which  a  numlKfr  of  substances  are 

tkrawn  uowti  as  a  prt"  I  ^    .  ving  the  theine  iii  sohilii  m,  with  a  sli^^ht  ext-eiis  of  lead,  which  18  then  removeil 

fcy  tuOUiB  of  J*alphun  t  ,  n^  a  pecuUariy  fetid  gas.     The  "tobition  tims  fri^ed  fi'om  the  other  ssubstanees 

*nil*'*i;  In  the  tea.  and  :iv»jti  tde  excess  of  lead,  is  then  concentrated;  that  is,  the  grefiter  part  of  the  wat<T  tm 

««apOf»ic«l  At  a  ven'  gentle  teniwrature, — and  on  cooling,  the  theine,  nearly  pure,  will  crystallize  out^  and 

m^  be  liirlher  purified  by  dissolving  in  water  and  liltering  through  charcoal  prej^annl  by  burning  blood.    In 

t]i»  iwne  wmjr  we  could  prepare  it  from  the  otiier  substances  which  we  have  mentiuneil  as  containing  it.  (Jun- 

^^Mifcer  Iwi  contains  in  every  lUU  lbs.  about  from  "J  lbs,  iioz.  to  4  lbs,  IJok,  of  theine,  and  or«Jinary  tea  from 

^^■lli&.  lo  even  /» lbs. ;  whilst  the  same  tiuantity  of  Faragua}  tea  dwii  not  conUiin  nion^  than  from  1 J  oz.  to 

P^W     Wisst  Indian  colUe  is  said  to  contain  more  than  the  Moeha  eoflee,  but  both  contain  le^3  than  tea* 

CailSaiiio  or  theine,  as  we  may  indiflerently  call  it,  when  heated,  volatihzes  and  condenses  in  a  cr\'^falline 
fbm«  *im1  when  its  solution  Is  heated  nearly  to  boiling,  a  poilion  will  alwayt*  pass  off  with  the  vapour  of  the 
■nior  n  (iict  which  is  of  iniportance  to  lajies^  for  if  tliey  heat  tlieh*  tea  too  long  or  too  highly,  they  injure 
it*  All  tlie  c&0eine  wiQ  go  oflT,  and  nothing  will  be  gained  in  return  but  a  quantity  of  bitter  astiingent  matter, 
HieigMi  ham  a  slightly  bitter  taste^  and,  as  may  lie  eiisily  imagint^d  from  what  we  have  above  stated  relative 
lotJie  |irnportion  of  it  pre.^tent  In  te^i  and  cotfee^  a  very  small  quantity  of  it  would  act  ujion  the  nen'0uf« 
fjftEOi.  A  magnificent  s{>»^cimen  of  cafleine,  lK*autifully  ciystallized  ami  of  remarkable  purity^  was  exhibitt^i 
hf  X  aiid  IL  Smith,  of  Edinburgh,  who  also  contributed  a  tine  spt^cimen  of  another  ot  thosti  neutral  bodies 
ataiiil  ijltfin^  obtained  from  alot^j^.  Caffeine  is  called  a  neutral  body,  )K*eause  it  d<x?s  not  eut*?r  into  eombi- 
tttkn  with  acids.  Quinhu*.  ikarcotine.  &c.,  on  the  other  band,  form  salts,  many  of  which  crystallize,  and  m^* 
iMttOe  tanawi  organic  base^,  <»r  t^egetahle  alkfiloiih^  fnjin  n^'s^'rnbling  m  this  respect  tlie  alkalies.  Several  of 
thaw  bwMi»  of  which  there  are  now  a  great  number,  were  exhibited  in  the  collection  of  pbarmaceutieal  pn;- 
pvstioaks  of  '*  '  ^tu^caries'  Hall  of  Irehind,  It  is  unnecessary  to  describe  here  their  mode  of  preparation, 
M  iapridcij  '   same  as  that  ju^.  descrilxnl  for  ealfeine. 

Wttkbi  tin-  iJ(^i  T«  w  vi-arsa  nundier  of  organic  bases  have  been  obtained  from  gas-tar  and  other  artificial 
|roAirt<u  •OHIO  of  which  ai^  remarkable*  This  fact  ha*  led  to  the  hope  tliat  perlia[>s  it  ma}  !«  jsossible  to 
moift»^  **•'—  T'^turally  contained  in  plants  by  artificial  means*  Such  a  discovery  would  Ix^  of  immense 
MttfSt  r,  who  are  now  unable  to  use  such  specifics  a*  quinine,  in  consequence  of  its  high  price, — 


'1.  A>vMttL'AitiiB»*  Hall  or  Irrland,  thk  Goverkoh 

'4  Co^  <w;  ICai7-«tr««^  Dnftlm Cheniical  and  phorma- 

,  maaiifiicttmxl  in  tlie  laboratory  of  tlic 
11*0 ;  flfKdmetui  of  drugs  iks  imported  and 

%  BotiJUr,  Brothber,  Bride-street,  DnMin,  Impurtero 
^'Jliemicab  in  great  vaiiuty. 

r,  Jomc  GBtiROE,  &  Co.,  MafyVablw^y,  DuIk 
I  ami  Manufacturers.^ — ^jtei nmeus  of  diemical 

^L  Bcnr0  &  Goottwur^  M«Tian-row,  nabUii,  tm porters 
k— PbttrnuioQiitical  and  cbemkal  si)eci- 
)  of  i«nik»  Hid  gBTO-TCshis  u^ed  iu  varni&h- 

ft.  Bom.  Sajhtsl.  Marf^itreet,  Dublin. — Specimens  of 

,  WtUJAit,  North-^tr^t,  Wandsworth, 
^  fCcd  oU  ;  oIiv(^  oil 

r  4  GAitiLAWAr«  Bethtial-grcen^   IjcmAuw. — 

Ib  ihtf  nuinufftcrurp  of  orclii]  and  ciidltear; 

■r ;  iadigo  in  the  raw  fUte ;  extract  of  in- 


a  Coo^KY,  C,  Back-lane,  Dublin — IntU^o  and  other 
blu^,  prepared  ha  button,  ttiiimb,  and  tig  bines,  far  makitig 
up  white  linen  and  cotton  fabrics. 

%  ConiiY  &  Co»,  Belfait,  MinufiKtiircrs,— Ornamental 
stand  of  aerated  watiirs^  mann&ctnied  by  patent  impr^wd 
machinery. 

to.  CoiTPT*A^n>,  Hkxry,  LivCTpooL — Bajpbeny  vinegar, 
add,  and  synip  of  b'mon. 

11.  Dawson^  W,  Leitli — Coloure,  and  epecimeni  of 
pni*iiat«  of  potasli. 

12.  DTBLcy  CirEMicAL  SoriETr,  Capd-rtreet,  Dtiblin 

Freparatioufi  by  tlie  member^  consisting  uf  |iru<e(isn  blui! ; 
oxide  and  sidphate  of  iron^  friim  Inah  orc^  with  s{i«diaci] ; 
carbonate,  oxide^  and  fitjl[thate  of  zinc  ;  acetic  acid  ;  oxa- 
latea  of  iroix,  ammonia,  and  jjotash ;  i^ulphates  of  niagDf^ia 
and  potaab  \  Iteuzotc  acid  ;  oxidf,  carbi)uat(.%  and  i4u]pbat4> 
of  iron  and  zinc;  prua«iao  bhii* ;  acetic  add  (iiU  from  JrijJi 
or<*?i);  iiKiidi.'  of  T>ota«»iuni  ;  aceUite  of  ziur ;  anvinomoci- 
txato  of  iron  ;  oxide  of  mercun- ;  oxide,  at-etate,  rarlKtmite, 
diloriile.  nitrate,  and  aulphnte  of  lead,  from  Irieib  ort^ 
with  siji*Him(Mi  \  nitric  acid  (pure) ;  phosphate  of  iilvcr ; 
uniriatf  and  i*ul[ibrtle  of  ammonia;  iodine,  from  Dublin 
Bav  Mra-weed ;    caxbouatt',    bicarbouiitef    and  sul|jluit«  of 
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soda ;  tartar  emetic ;  arseniate  of  potash ;  valerianates  of 
iron  and  zinc  ;  muriatic  acid  (pure)  ;  boracic  acid  ;  phos- 
phate of  ammonia,  bicarbonate  of  potash;  arsenite,  nitrate, 
and  sulphate  of  copper,  from  Irish  ore ;  chromate  and  iodide 
of  lead,  iodoform,  gun  cotton,  collodion. 

13.  Dyas  &  Harman,  Cork. — Dawson's  rat  poison. 

14.  Ellam,  Joxes,  &  Co.,  Markeaton  Mills,  Derby, 
Manufacturers. — Specimens  of  the  emery  of  commerce,  or 
rhombohedral  corundrum  stone,  from  Naxos,  in  the  Grecian 
Archipelago,  in  its  native  and  manufactured  state,  used  for 
grinding  and  polishing  steel,  iron,  glass,  &c,  and  by  lapi- 
daries ;  mineral,  chemical,  and  vegetable  colours,  raw  and 
manufactured,  for  oil  paints  and  paper  stainuig. 

15.  Jennings,  T.,  Brown-street,  Cork,  Manufacturer. — 
Specimens  of  pure  calcined  magnesia,  carbonate  of  magnesia, 
and  strong  solution  of  carbonate  of  magnesia,  pure  carbonate 
of  magnesia  in  blocks. 

16.  Lanoston,  Scott,  &  White,  Grand  Surrey  Canal 
Dock,  Rotherhithe,  and  Lombard-street,  City,  London,  Ma- 
nufacturers.— WTiite  oxide  of  zinc,  an  innoxious  substitute 
for  white  lead,  of  various  shades  and  qualities,  used  for  paint, 
and  in  numerous  manufactures,  also  for  chemical  purposes ; 
zinc  driers,  without  litharge  or  lead  base. 

17.  Maxton,  R.,  Chemical  Works,  Saltcoats.— Speci- 
mens of  magnesia. 

18.  MoBEKLY,  W.,  Landsend,  near  Whitby,  Manufac- 
turer.— Half  cask  of  alum,  sample  of  refined  Epsom  salts. 

19.  Moffat,  G.  D.,  Dundas-street,  Edmburgh. — Pure 
medicinal  cod-liver  oil,  characterized  by  its  freedom  from 
taste  and  smell. 

20.  MuRPiiY,  W.,  M.  D.,  Arthur-place,  Belfast,  Manu- 
facturer.— Aerated  waters,  carbonic  acid  gas  in  solution, 
effervescent  tonics. 

21.  Murray,  Sir  J.,  M.  D.,  Temple-street,  Dublin Spe- 
cimens of  magnesia  and  camphor  in  chemical  union  in  a  fluid 


form ;  a  bottle  of  fluid  magnesia  and  camphor,  from  which 
the  carbonic  acid  having  been  expelled  by  heat,  the  magnesia 
and  camphor  held  in  solution  by  that  gas  become  again  in- 
soluble, the  magnesia  falling  to  the  bottom,  and  the  camphor 
floating  on  the  top  of  the  hquid  after  being  boiled. 

22.  Penney,  Henry,  York-place,  Baker-street,  London. 
— Samples  of  varnishes. 

23.  Smith,  T.  &  H.,  Duke-street,  Edinburgh,  Manufac- 
turer.— Cafiieine,  the  crysulline  and  characteristic  principle 
of  coffee;  aloin  (discovered  by  the  exhibitors,  1850),  the 
cathartic  principle  of  the  aloes;  two  samples  exhibited,  made 
firom  the  Socotrine  aloes. 

24.  Sql'ire,  p.,  Oxford-street,  London. — Spedmens  of 
the  principal  alcohols,  and  corresponding  acids;  compound 
ethers ;  specimens  illustrating  the  indigo  series ;  tartaric  and 
paratartaric  acids;  specimens  of  crystals;  pharmaceutical 
preparations. 

25.  Stephens,  H.,  Stamford-street,  Blackfriars-road,  Lon- 
don, Manufacturer. — Specimens  of  liquid  colours  for  staining 
woods,  and  of  woods  stained  therewith ;  liquid  colours  for 
writing  purposes ;  and  a  specimen  of  blood  preserved  more 
than  four  years  by  the  oil  of  tar,  showing  its  strong  anti- 
septic qualities. 

26.  TusTiAN,  J.,  &  Usher,  R.,  MQcombe,  near  Ban- 
bury, Oxon,  Producers  and  Manufacturers. — English  rhubarb 
powder ;  English  rhubarb,  trimmed  and  untrimmed. 

27.  ViEiLLE  MoNTAGNE  ZiNc  COMPANY. — Specimens  of 
oxide  of  zinc  as  substitutes  for  white  lead  in  painting. 

28.  Ward,  John,  Ramelton,  Co.  Donegal Muriate  of 

potash,  sulphate  of  potash,  and  iodine,  manufactured  from 
sea-weed. 

29.  Wood  &  Bedford,  Leeds,  Blanu&cturers. — The  va- 
rieties of  lichens  employed  in  the  manufacture  of  lichen  dyes; 
specimens  of  orehil  and  cudbear  of  different  kinds  and  qua- 
lities ;  illustrations  of  the  use  of  these  colouring  matters  in 
the  arts  of  dyeing  and  printing. 


CLASS  IIL 


SUBSTANCES  USED  AS  FOOD, 


UNDER  the  rlcnomiiiation  of  Snbstjincf «  used  as  Food  a  great  variety  of  articles  an?  ineluded,  most  of 
which  Are  *o  woU  ktiowo  to  the  piiblio  as  Hcarcely  to  rcnjuire  anyspecfa!  notire.  Scjnie  ofthe^e  are  of  a 
-ittt^fS^T  whit'b.  at  first  ??i{ibt,  might  seem  to  nrevont  them  tVcm  beinfj  inrbuliHl  intbis  categon  ;  but  in  any 
Mik  tfrxLop^^cut  ii5  we  are  obliged  to  atlopt,  it  is  often  a  matter  of  no  tituiiU  clitliciiUy  to  ^uanl  against  such 
aiMNiiaUes  nn  the  groiijiiii^  together  of  the  ^^obiitaiices  m  thin  elass  prest-ots.  Tlie  class  of  Miscellaneous 
AflkJeD  tt  18  desinible  to  abridge  as  miu'h  as  pogsible  ;  but  tliis  can  only  be  done  by  the  o<'cn?ion«l  intro- 
diietliiri  into  the  oUier  chtS'Jes  of artieles^  hainn;^  only  a  rtiiiole  cotim^xjon  with  the  Piibstances  wliirb  impart 
toil  il>  eharaeteir.  Tobarrc^  for  example,  seeiiis  tn  lijive  little  irlatioii  to  snbptaocei?  iis<'d  as  tbotl ;  but 
01  plATing^  it  here  we  merely  adopt  the  ajTangtintiit  carried  out  in  the  Exhibition  of  18i>l.  Some  ofUie 
■rlicling  cutJiin^  under  this  head  may  aJiio  l>elongto  the  surct^ding  fmi\  nsl*i*in^  usi'd  in  niiinufactim>a, — such 
Itstttn^^  dextrine,  ami  some  others*;  but,  int^tead  cd^too  ri^iidly  .idfji-ring  U>  any  mere  fonnal  armngemeut, 
dEmtviuj;  a  jwjrtion  of  the  subjert  in  one  place  and  eoncbiding  it  in  the  other,  we  have,  to  pn-^serve  the  con- 
linititv  of  the  dejieriptionB,  usually  disposed  entirely  of  it  at  one  time  ;  making  reference  to  that  description 
un  oiIwT  <»eea<ion*(  when  it  uppeartnt  to  be  neoessar}-  to  do  so. 

The  aFticli'5  eoiiiprisinflj  tins  elai*a  are  not  attractivt-  in  appearance  to  the  casual  obiwrver,  and  hence  much 
ksf  AttccitioTi  i»  devoteii  t^j  them  tlian  they  dcsi»r\e ;  a  cirtnuu^stAnfe  which  may  aecount  for  the  couifuiratively 
nwU  €pmcc  which  they  oecujued  in  the  F^xhibition.  Yet  what  can  l>e  nion>  important  than  the  deteniiination 
<if  ibe  qttidtt^'  of  Md>stanee^  used  a^;  food  in  connexion  with  the  manner  in  which  they  may  have  been  pro- 
doced,  ilicl  the  couutriei?  whence  they  may  have  b*'en  derived?  Collections  of  the  same  arti(le,  belon|ring 
lo  the  iRBgelablc  kingdom,  tmiy  supply  iutbrmation  as  to  climatie  influences  upon  its  growth,  more  e^tpeeially 
ii  WtAfeacif  Ui  the  ituality  of  the  ^uniplesi ;  and  excellence  in  both  (|Urtntity  and  nnality  is  nion,'  fircpicntly 
flOnlptlMd  Ihim  is  commonly  8nppot*e<b  The  rpiality  of  the  class  ol' articles  to  which  we  now  more  e*«pecially 
wL»  iiiJiA-  jil^  1m*  guc^Kt'd  with  tolerable  aeenmcy  l>y  the  eye  alone  ;  while  in  the  case  of  animjd  substances 
IV  neee^arv  than  eaji  be  thus  supplied. 
'tis  which  Ibllow,  the  subjects  have  heen  treated  at  a  length  commensurate  with  their  impor- 
ts! JUJ  ln«h  point  of  view,  and  the  neiv«^ity  which  exists  for  placing  Ix'furc  the  public  xvliable  infor- 
trpoti  them.  Thus,  the  production  of  root  entp^,  and  the  niunufacture  of  be<'t  ^ugar,  have  been 
i  in  detail, — fi"om  their  Wing,  as  it  wert\  Irisli  quest  ions,  and  being,  moreover,  in  some  degree 
ii%i  filth  f^ich  other.  It  clocs  not  admit  of  tloubt  that,  for  the  production  of  nK>t8,  the  soil  ami  climate 
9iintr>'  are  |>ecaliarly  a<laptc^l  j  a  eir(>umstance  which  ali*o  warrants  the  eoncluaion,  thai  in  Inland 
sngnr  indiislrj'  will  one  day  be  extensively  earned  on.  In  n=ifen^nce  to  the  growth  of  rootit,  however, 
vague,  atid«  as  wc  believe,  incorrect  notions  prevail  ;  and  hen*x*the  necessity  of  the  subject  being  fairly 
"  '  i  a  work  designed  to  facilitate  the  prog^c^'s  of  Iiisb  industn\ 


I.^TIIE  TEGETABLE  KINGDOAL 

Hic  dmracter  of  the  representation  of  this  class  has  been  ali^ady  indicated,  as  being  much  mon*  limited 
i  omM  hfive  been  dp*ined.     The  cliief  deficiencies  were  in  this  clivision  ;  there  beinfr  of  some  imj>ortant 
p  cpecimens  In  the  Exhibition.     Tliis  was  the  cai^^  with  tea  and  some  other  substances  ;  and  we  now 
I  |MrtictdAr1y  refer  to  the  circumstance  by  way  of  accounting  for  the  omission  of  all  notice  of  such  articles 
1  reiiyirk:^  which  follow. 


THE  COMMON  CEBEALIA,  GRASSES,  FODDEB  PLANTS,  ETC. 

' ):«  OCNUDOtily  eultivat<Hi  cerealia — wheat,  oat5,  and  barley — was  tolembly  well  represented,  thmngh  the 
r4«^  Hfi*!  •fn^wt  fji'^fe  of  one  of  the  leading  seed  houses  of  this  city,  Messrs*  W.  Drmiiinond  and  Sijua  of 
Dmrn^  -      Itng,  who  exliibitcHj  IhO  specimens  of  these  grains,  showing,  in  many  ca-ses,  the  fijU 

laHllj  ni  an  i<lea  of  the  character  of  the  variety.  It  is  nho  due  to  the  Messrs.  Drunmiontl  to 

iCile,  ItiiU  lie.  i<U  n  t*riit>t  e><tablishing  Agricultural  Museums  in  Great  Britain  originated  with  them  ;  or,  at  all 
••taffi,  ibcT  wen*  the  first  to  act  nf>on  it,  by  the  fonnatican  of  an  Agricultund  Mus<nnn  at  Stirling  some  twenty 
llierc  am  be  no  doubt  of  the  great  value  to  the  science  of  farming  of  weJl-seleettKl  exhibiti*>us  of 
,  and  tlic  extent  to  which  the  principle  h  now  carried  out  shows  the  value  attadunl  to  it.  Ri^verting, 

|j,  .1      ^[^^  jjj  iIj^.  Exhibition,  we  may  obsene,  that  specimens  of  agricultund  jiroduce  bt»eome 

mdUr  vmhi'i  way  of  affi^nlin^  iidVirmation.  when  details  an*  furnished  of  the  eircuin^tances  under  whit^h 

tkff  Hitr  U'-  .i  I M  ^r,  ti  ite4     It  is  a  dislinguishiug  feature  of  agriculture^  iis  compared  with  fuiy  other  branch  uf 
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industry,  that  its  operations  are  dependent  on  circumstances,  and  that  practical  rules  taken  in  the  abstract 
are  of  httle  value,  as  they  must  be  modified  by  a  variety  of  considerations,  with  which  only  the  practised  eye 
can  deal.  Hence  the  value  of  the  details  of  agricultural  practice.  When  we  hear  of  abnormal  accounts  of 
produce,  or  see  extraordinary  specimens  of  the  products  of  farming,  we  can  only  turn  the  information  to 
account  by  a  knowledge  of  the  conditions  under  which  they  were  obtained. 

Oats  and  barley  are  produced  of  good  quality  in  Ireland,  and  in  general  yield  a  fair  return ;  but  the 
growth  of  wheat  is  not  so  satisfactory,  owing  chiefly  to  the  humidity  of  the  dimate  during  the  sunmier.  The 
extent  of  land  devoted  to  wheat  has  accordingly  been  on  the  decrease  of  late  ;  and  there  can  be  little  doubt 
that  experience  will  show  the  propriety  of  carrying  out  this  policy  still  further,  and  of  pa}Tng  increased  at- 
tention to  those  other  crops  for  which  the  soil  and  climate  are  found  to  be  specially  adapted. 

Important  contributions  to  this  department  were  made  by  the  Messrs.  Drummond,  Alderman  Farrell,  and 
Messrs.  Toole  and  Mackey,  consisting  of  collections  of  different  varieties  of  dried  grasses,  and  other  herbage 
and  forage  plants  ;  many  of  which  had  the  roots  attached  to  them,  thus  showing  the  habits  of  the  variety  to 
which  they  belonged.  The  great  attention  which  is  now  devoted  to  the  judicious  selection  of  this  class  of 
plants  is  one  of  the  most  remarkable  features  of  modem  farming.  The  period  is  not  distant  when  the  land 
mtended  to  be  laid  down  from  tillage  to  grass  was  left  to  Nature  to  supply  the  plants  for  the  puipose.  The 
consequence  was,  that  on  all  the  inferior  class  of  soils  the  grass  was  almost  worthless  for  two  or  three  years ; 
while,  even  in  the  best  situations,  the  return  of  the  first  season  was  miserable.  But  by  the  use  of  red  clover 
and  some  of  the  grasses,  especially  the  Italian  ne  grass,  an  amount  of  forage  is  now  obtained  from  the  first 
year's  grass  which  ranks  it  amongst  the  most  valuable  crops  of  the  rotation.  The  seeds  of  this  class  of  plants 
were  exhibited  in  great  variety. 

When  on  the  subject  of  agricultural  grasses,  it  will  not  be  out  of  place  to  point  out  the  great  neglect 
manifested  by  many  of  our  farmers  in  the  selection  of  the  proper  kinds ;  and  to  economize  in  the  outlay  for 
these  seeds,  the  sweepings  of  the  hay-loft  are  often  used,  than  which  nothing  can  be  more  absurd.  With  the 
class  of  farmers  who  adopt  such  a  practice  the  hay  is  seldom  of  good  qu^ty ;  and,  besides,  the  seed  thus 
obtained  contains  many  of  the  seeds  of  the  most  pernicious  weeds,  which,  when  thus  introduced,  require  years 
to  get  them  eradicated. 

Malt Of  malt  there  were  only  two  collections  of  samples,  that  of  Messrs.  J.  and  W.  Taylor,  of  Bishops, 

Stortford,  comprising  the  varieties  commonly  used ;  and  that  of  James  Asprey,  of  Sandleford,  containing 
samples  of  pale  and  brown  malt.  The  process  of  malting  is  one  of  extreme  simplicity ;  still  it  is  one  of  those 
which  require  to  be  performed  with  so  much  care  that  the  slightest  inattention  may  be  destructive  to  the 
batch :  on  this  account,  therefore,  it  would  have  been  desirabfe  that  specimens  produced  in  this  country 
should  have  been  exhibited ;  more  especially  as  some  of  the  fermented  beverages  made  in  Ireland  have  ob- 
tained an  almost  cosmopolitan  reputation. 

Malt  may  be  obtained  from  any  of  the  cerealia,  but  barley  is  almost  exclusively  used  for  the  purpose,  for 
which  it  is  peculiarly  adapted.  In  the  process  of  malting,  a  portion  of  the  starch  contained  in  the  grain  is 
converted  into  sugar  and  dextrin  by  an  artificially  excited  germmation,  which  is  suddenly  checked  by  the  appli- 
cation of  heat  at  that  stage,  when  the  desired  object  is  b^  attained.  Either  a  deficiency  or  excess  of  ger- 
mination tells  upon  both  quahty  and  quantity  of^he  malt ;  the  former  being  also  effected  by  the  drying,  which 
requires  a  carefully  regulated  temperature  according  to  the  object  in  view.  The  quality  of  the  barley  also 
aficcts  that  of  the  malt  so  much  that  only  certain  ^ds  are  considered  to  be  suited  for  the  purpose.  The 
barley  must  not  only  have  been  well  ripened,  but  it  must  also  have  been  well  preserved,  as  afler  tne  slightest 
change  in  chemical  composition  it  becomes  totally  unfitted  for  malting. 

fi  the  process  of  malting  the  grain  has  to  be  thoroughly  soaked  in  cold  water,  which  is  done  in  large  qb^ 
terns  or  tanks.  The  barley  will  thereby  absorb  about  half  its  own  weight  of  water,  which  is  attended  by  a 
considerable  increase  of  bulk.  At  this  stage  it  is  removed  to  be  spread  in  the  floor  of  the  malt-house,  from 
twelve  to  sixteen  inches  in  depth.  Germination  now  sets  in,  during  which  considerable  heat  is  evolved.  The 
mass  requires  to  be  repeatedly  turned  to  preserve  in  it  a  uniformity  of  temperature,  which  should  range  firom 
65"  to  about  62%  Grcniiination  will  have  progressed  sufficiently  when  the  young  shoot  has  reached  alx>ut  the 
length  of  the  grain  whence  it  proceeds,  and  the  rudiment  of  the  young  stem  begins  to  make  its  appearance. 
The  growth  is  then  stopped  by  removing  the  grain  to  the  malt -kiln,  where  it  is  placed  on  frames  of  wire 
gauze,  and  dried  at  first  at  a  temperature  of  90%  which  is  gradually  increased  to  about  140".  As  has  already 
been  remarked,  on  the  attention  devoted  to  these  processes  will  depend  the  quahty  of  the  produce. 

The  varieties  of  malt  usually  employed  by  the  brewer  are : — 1.  Pale,  or  amber  malt,  which  furnishes  the 
chief  ingredient  in  the  manufacture  of  ale,  beer,  and  porter ;  2.  Brown  malt,  which  is  used  to  impart  flavour; 
and  3.  Roasted  or  black  malt,  used  as  a  brown  colouring  matter  for  porter.  These  varieties  are  obtained  by 
using  a  higher  or  lower  temperature  in  the  kiln  in  which  the  malt  is  dried. 

The  subnect  of  the  application  of  malt  for  feeding  cattle  was  much  agitated  a  few  years  ago,  in  conjunc- 
tion with  efforts  made  to  obtain  a  repeal  of  the  malt  tax.  The  change  which  takes  place  in  Uie  grain  m  the 
process  of  malting  was  sup]X)sed  to  be  favourable  to  the  development  of  flesh  and  fat,  when  used  for  feeding 
purposes.  This  led  to  a  series  of  experiments  being  undertaken  by  Dr.  Thompson,  of  Glasgow,  by  the  direc- 
tion of  the  Government,  the  result  of  which  was  to  show  that  the  prevailing  opinion  as  to  barley  being  better 
in  the  state  of  malt  than  in  its  original  condition  was  without  any  adequate  foundation. 

By  a  recent  Parliamentary  Return  we  find  that  the  annual  consumption  of  malt  in  IreUnd  is  aboat 
1,300,000  bushels. 

PULSE. 

The  illustrations  of  this  important  class  of  plants  were  confined  to  samples  of  beans  contributed  by  Messrs. 
Drummond,  of  this  city,  and  Mr.  Fordham,  from  Berkshire  ;  of  peas,  by  Mr.  Asprey,from  the  same  county; 
and  pea-flour,  exhibited  by  Mr.  Styles,  of  London.  There  was  certainly  a  ^evous  want  of  appreciation  of  the 
real  objects  of  the  Exhibition  on  the  part  of  the  agricultural  interest,  otherwise  the  whole  illustration  of  the  pro- 
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SUBSTANCES  USED  AS  FOOD. 
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dudP  -''■""*-* -If  tire  would  not  liave  been  confined  to  the  entrrpn^c  of  one  of  our  leading  houses  in  the  seed 
Imlc.  ihr»««'  or  four  aimitcurs,     Beuns  and  peus  an*  littk'  f^^rown  m  lifhind  ;  but  that  is  the  very 

itMoii  "..,.  ■•  illustration  of  what  is  tluint?  would  have  Whjxi  importiint,  as  we  have  undoubtedly  many  t>ac- 
OiMfoJ  gPowtTS  of  Iwjth  crop,-**  In  jKjiiit  of  nutritive  qualitie:)  the)'  at^iud  alMivt'  all  *jlh(.^rs  ;  and  the  ik'^,  in 
wamxy  forms,  U  lUJ  itrticlc*  of  food  inueh  prized,  but  the  iJean  is  UTi[>(iltitid>h',  and  dillirult  ofdi^'t*Ption  as  human 
IboiL  Bothi  howvver,  forui  exotdlent  food  for  the  ilonie.stie  uiiinmla.  For  horses,  bruised  bi-ana  luive  hmg 
I  ill  hiLrti  r»  v>fjtr,  and  whun  ji^round  they  iire  admirably  udiipled  tor  the  fiittening  oVpi^rs*  Fruin  the  iJilii- 
\u'  rrop  III  thi.s  humid  eliuiiiti-,  and  the  very  early  period  at  whi*:h  the  *ei'd  uiU5t  be  sown, 
.  ■  >  luQud  little  favooi'  in  Irvlaiid^  evuu  with  our  best  ftirmers,  who  regard  the  bt^im  as  a 

I  ioa  of  the  ptsft  is  not  mibject  to  the  same  drawbacks  as  that  of  the  bean,  in  point  of  early 
"leulty  of  harvesting;  the  peu  is  rijK^  at  a  i-oniparatively  early  period  of  the  ^ensun,  anil  iia 

II  ami  manag^^'Uient  are  attended  with  little  dilUculty,     It  only  sueceeda  well  on  the  li|jhter 
!  ,  Avbile  the  Imjiui,  on  the  other  hand,  is  most  sueee<isfuyy  grown  on  the  heavy  elays.     The  jn^a  i*, 

_r.>wn  to  »  still  windier  extent  in  this  country  tluui  the  bean,  though  in  some  t>t*  the  light  gravelly 
iumdly  met  with,  there  ean  be  little  doubt  th:it  it  woukl  yiehi  a  protitjdjle  rt'ttnnu    i\j  atl 
1  jK^iuse,  in  <Iitierent  tonus,  ai\^  hehJ  in  *k-R'r>etlly  high  efitimulJou.  White  ijeaseare  grown 
to  A  wui-iii;  nt  in  Knjrland,  tor  Innng  converted  into  what  h  termetl  spht  [lejis^*,  which  are  nscil  for 

pem*9smp.  f  iH'culiarity  of  this  variety  is  its  diss4:)Iving  readily  into  a  sort  of  senii-thiid  ninBK,  and 

vboi  they  '^-  ■■  ,,..  y  mv  termed  boiler?*,  and  conuuand  a  high  [iriee.  llie  ntm-builer»»  a**  the  other  v»u*ietie« 
aretemifd^  are  ah«>  larjji^'ly  employed  tor  tlome^tie  use,  tlie  diHii.ulty  of  boiling  them  notV  lieing  removed  by 
tte  addition  of  a  small  ipiantity  of  carbonate  of  soda  to  th*i  water  iwed  lor  the  purpose.  A  !*|>eciej<  of  pease* 
a«il  11  llliu*h  us«ed  by  invulitls  in  Scotland,  in  the  form  of  porridge^  from  its  combining  the  projieiiies  of 
iMtB^  Gcbt  and  easily  dige-^ted*  and  nt  tlie  same  time  of  lieing  highly  nutritious,  A  eomf>etent  authorit)'  on 
lint  flitb|0Ct  statcsR,  thnt  much  of  the  ^i-ealled  Ke^alenta  Arabica,  sMjld  at  an  enormous  price  in  our  shops,  U 
ibveonunoii  peaie-meidi  to  bu  usually  had  at  about  2d.  |)er  pound. 


AORICrLTURAL  BOOTS. 

Towards  llie  do^  of  the  Exhibition  the  contribtition  of  a  great  variety  of  roots  formed  a  feature  in  this  depart- 
lO^gvtive  of  some  n^markson  the  circ*umwtunees  under  which  this  class  of  farm  produce  can  bt*  moat 
nomsly  grown*  We  have  seen  that  for  the  gi'o^th  of  wheat  onr  cHniate  is  by  no  means  so  favourable 
rtnany  other  c^nntries;  and  that*  however  rLununerutive  it  oia}  have  been  under  a  system  of  arliticial 
,  luider  the  intlnence  of  unrestriet^l  eonipetition,  a  portion  of  the  extent  of  ground  hitherlo  usually 
I  to  U  mu5t  give  pLioe  to  some  of  the  other  cultivated  crops.  But  the  circumstjmeeii  which  render  the 
fBamff  of  Ireland  unfavourable  to  the  production  of  wheat  of  fine  qmdity  i'avour  the  growth  of  root  crop?  of 
all  limia.     Of  ti  '     '  <  imens  to  wVneh  we  have  referred  aflunled  abundant  evidence*  and  the  collect  ions 

ciflrijili  mms  ta  ]<Uyed  in  the  Agricultnnil  J\Inseum  of  the  Itoyal  Dublin  Society,  and  ah^o  at  the 

ShovBof  ttif  8m]uiiit  Ki  i  iub,  in  London,  have  further  illustrati'd  the  fact,  that  tor  the  production  of  root 
cnpiof  ^  kind^  the  soil  and  ehmate  of  Ireland  are  adniimbly  adaptecL 

Acaras  in  mind  the  utilitarian  objects  of  the  Exhibition,  aiul  that  they  will  only  Ik>  attaincil  in  as  far  vls 
ibffV  ftlnittuite  the  pnigresft  of  improvement ;  and  regarding  the  tillage  of  the  soil  as  the  great  staple  industry 
ff  frrffl**1^.*  brief  review  of  the  considerations  involved  in  the  successful  growth  of  root  crop&  will  not  here  bo 
<Ht  of  place  We  must  pivmise,  howe\er^  that  the  reader  must  not  exp^-t  to  fmd  in  thest?  pages  essays  on 
aaj  IfWMh  of  hii»bflndr}%  or  detaihs  of  agricultural  oiierations.  We  nu*rely  purpose  to  consider  the  eireum- 
Itaaff  I  TTTT**"^  which  the  bi'st  crops  of  roots  can  be  produced  ;  and  we  do  90  more  in  the  hope  of  stimulating 
ilHiiij  than  with  a  ^new  of  si^ieaKing  dogmatically  on  the  subject. 

It  10  gfwemUy  con«rded  tluit  in  point  of  gross  province,  under  favourable  circumstances,  the  average  re- 
telM  tiT iumipis,  b«^t,  and  other  crtfps,  obtained  in  Ireland,  excet^d  those  of  any  other  eountr)\  Individual 
rooU^ifthc^eniYips.  rnngiti<j  ivom  fitleen  to  twenty  pounds  weight,  have,  in  fact,  ceasi'd  to  Int  a  novchy.  With 
a  im41  pulTrnzf**!  w>lK  high  manuring,  and  can*ful  management,  crops  are  grown  in  tins  countrj-  which  asto- 
aiitl  tbe  Et.  '  ScoU.'h  farmers.    The  circumstance  of  premiums  Wing  ollered  for  large  roots  stimulated 

taMtkm  bi  urn;  and  for  some  time  past  the  internals  between  the  rows  have  gone  on  incn*asing, 

a»  weOai  «  *  tKawtv»n  the  [»lants  in  the  rtjws,  in  order  still  further  to  develop  the  property  so  tnueh 

dliilfvil,     >  ii»rt,  had  this  system  of  growing  monster  roots  been  carrieil,  that  the  inquu'y  was  sug- 

ppia4  aa  t  this  was  really  the  way  in  wdiieh  the  largest  luuount  of  nutritious  nrodnce  wn«  to  bo 

afaMMdcitt  In  the  {>rosc^ciition  of  this  inquiry  we  have  to  consider,  fu*st — the  eliect  of  wide  intt»r- 

fait  aad  Ut  ■  -itrastetl  with  chiser  inter\'als  and  nieilium- sized  roots^  ou  the  frross  prtiduee  trom  a 

gj»iiK  ttgfc  the  rehitive  value  of  large  and  small  roots  in  jKunt  of  nntntive  projx^ilies.     In 

otfcci  iPcmJ-  rennine  whether  a«  large  a  gro^s  province  might  not  be  obtained  by  the  growth  of 

laatt  la^ftt  *  five  or  six  }K)unds  weight  each,  as  by  the  pnxluction  of  those  varying  from  seven 

#r€tg^^  uf  Iv :  and  further,  what  is  tlie  relative  value  of  a  given  wcip^ht  of  rcKJti^  of  each  class, 

TW/^<  t'  of  meiUum-sixt'd  over  large  root*  in  {Hjint  of  nutritive  properties,  and  if,  on 

tetfct  t  1  turn  out  that  ten  tons  of  the  one  ai-e  worth  twelve  or  thirteen  tons  of  the 

otiig  I  tkc  case),  then,  iiideiMl,  the  fancied  superiority  of  thes*.'  large  roots  would  be  only  a  delusion. 

*niii  'i^  riTu^  of'thr  runst  important  probktms  in  rural  economy,  and  one  on  which  it  behoves  the 

lanas' k»  ^  r-med. 

Anotbii  ling  the  ouality  of  roots,  whether  of  large  or  small  size^  is  the  direct  appU* 

MioB  CtfviAiam.,  uhuii  Is  injiirious  in  the  caiic  of  any  of  the  cultivated  crops,  whatever  Ije  their  charac* 
tar*  Moilcnite*sized  root*  are,  of  course,  obtained  by  growing  them  close  together;  but  the  evil  here  alludtKl 
la  eni  anljr  ba  nsiiMsdiod  by  the  application  of  the  manuns  bdbre  the  final  pa^paratioo  of  the  land  Ibr  the 
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seed,  by  which  means  it  becomes  intimately  distributed  throughout  the  soil,  instead  of  being,  in  larger  quan- 
tity, in  contact  with  the  plants. 

The  contemplated  introduction  of  the  beet  sugar  industry  some  time  ago  first  gave  form  to  the  above  in- 
quiry, as  it  was  important  to  determine  the  constitution  of  Irish  roots,  as  compared  with  those  of  other  coun- 
tries. With  this  view  an  extensive  series  of  experiments  was  conducted  in  the  winter  of  1851-52  in  the 
Museum  of  Irish  Industry,  to  determine  the  value  of  Irish-grown  roots  so  far  as  the  sugar  manufacture  was 
concerned.  In  the  process  of  that  inquiry  a  great  variation  in  the  quality  of  different  specimens  was  found 
to  exist,  and,  on  further  examination  as  to  the  causes  on  which  such  variation  was  dependent,  it  was  found 
that  the  quantity  of  sugar  and  the  nutritive  qualities  generally  of  roots  increased  or  diminished  with  their 
size.  The  specimens  then  examined  (over  100)  were  so  numerous  as  to  guard  against  the  error  so  often 
committed  of  drawing  a  general  conclusion  from  a  small  number  of  observations,  and  the  result  left  no  room 
for  doubt  that  the  law  was  of  general  application  so  far  as  this  class  of  produce  was  concerned.  In  the  suc- 
ceeding season  the  inquiry  was  followed  up  at  the  Museum  with  a  still  more  extended  range  of  experiments, 
when  similar  results  were  obtained.  A  summary  of  these  results  we  propose  to  place  before  the  reader ;  but 
before  doing  so  it  will  not  be  uninteresting  to  consider  some  of  the  circumstances  on  which  sucoessfiil  root 
tillage  is  dependent. 

The  conditions  which  are  necessary  to  insure  the  fertility  of  the  soil  are  eminently  deserving  of  conside- 
ration, in  this  or  in  any  other  branch  of  husbandry.  Experience  has  shown  that  the  liberal  application  of 
farm-yard  manure  is  conducive  to  fertility,  which  is  also  known  to  be  promoted  by  deep  and  nunute  pulve- 
rization. But  in  what  manner  do  these  agents  operate  ?  Is  the  effect  of  the  manure  owing  to  its  directly 
suppl^-ing  the  food  of  plants,  or  to  its  action  upon  the  soil,  or  to  the  influence  of  both  combined  ?  Asain, 
how  does  the  deep  and  fine  tillage  prove  ancillary  to  luxuriant  vegetation  ?  Hitherto  these  inquiries  nave 
received  little  attention  from  the  practical  farmer ;  though  it  is  apparent  that,  until  a  certain  approximation 
is  made  towards  their  satisfactory  solution,  he  is,  to  a  great  extent,  working  in  the  dark.  Experience  teaches 
him  that  by  the  adoption  of  a  prescribed  course  of  action  a  certain  effect  is  produced ;  but  until  he  becomes 
acquainted  with  the  modus  operandi  of  his  business,  he  cannot  tell  whether  tne  same  effect  might  not  be  pro- 
duced by  other  aiid  less  expensive  means.  The  teachings  of  experience  are  not  to  be  neglected,  especially  in 
the  management  of  practical  operations  ;  but  in  the  present  age  of  active  inquir)'  and  general  progress,  it  is 
anything  but  consolatory  to  find  that  the  great  bulk  of  those  engaged  in  the  most  important  branch  of  human 
industry  are  satisfied  with  a  blind  adherence  to  routine  practice,  with  but  little  inquiry  to  ascertain  how  far 
that  practice  is  in  accordance  with  the  results  of  scientific  investigation.  Science  unaided  by  practice  wiU  do 
little  for  the  farmer ;  but  we  may  fairly  question  the  propriety  of  that  practice  which  is  not  sustained  by 
science.  The  merest  routine  agriculturist,  with  the  aid  of  certain  appliances,  can  confidently  calculate  on 
producing  a  given  result ;  but  the  important  consideration  remains  to  be  determined  as  to  whether  or  not 
such  result  has  been  obtained  in  the  most  economical  manner.  We  have  long  since  ceased  to  give  much  credit 
to  the  mere  production  of  large  crops  of  any  kind,  or  to  even  morbid  obesity  in  live  stock,  without  reference 
to  the  means  and  appliances  available  for  the  purpose.  We  are  beginning  to  look  more  to  the  economy  of 
means  than  hitherto ;  but  it  is  obvious  that  in  this  respect  our  reliance  shall  be  on  little  less  than  ^uess-work,  un- 
til we  make  some  progress  in  becoming  acquainted  with  the  nature  of  the  action  of  the  means  which  we  employ. 
It  is  by  such  information  that  we  shall  be  able  to  determine  whether  or  not  there  is  an  undue  expenditure 
for  the  object  to  be  attained.  It  is  only  after  having  definitely  ascertained  the  character  of  the  conditions 
to  be  fulfilled,  that  we  can  come  to  a  satisfactorj'  conclusion  as  to  the  most  economical  agency  for  the  purpose. 

A  finely  comminuted  state  of  the  soil  is  a  constant  and  essential  condition  for  the  production  of  litxuriant 
crops.  When  we  come  to  consider  the  extent  to  which  this  should  be  carried  out,  economical  considerations 
will  be  involved,  depending  upon  the  proportion  which  the  expense  incurred  thereby  will  bear  to  the  increased 
value  of  the  crops.  The  productiveness  of  garden  tillage,  as  compared  with  that  of  the  field,  is  mainly  owing 
to  the  great  depth  to  which  the  soil  is  finely  pulverized  in  the  former  case.  Where  other  cireumstances  have 
been  equal,  the  most  casual  observer  cannot  fail  to  detect  the  difference  which  there  is  between  the  crop  on 
that  portion  much  carted  upon  in  applying  the  manure,  as  compared  with  the  rest  of  the  field.  If  this  car- 
tage has  taken  place  while  the  soil  is  damp,  it  becomes  absolutely  ruinous  ;  and  in  this  way  much  of  that  fine 
tilth  has  often  l)een  destroyed,  which  had  been  attained  at  the  expense  of  great  previous  labour.  Some  recent 
investigations  have  shown,  that  under  favourable  circumstances  the  roots  of  our  commonly  cultivated  crops 
penetrate  much  deeper  into  the  soil  than  is  usually  supposed  ;  and  some  of  the  specimens  in  the  Exhibition 
illustrated  this  property  in  a  remarkable  manner.  The  beet,  flax,  and  some  other  plants,  have  been  known 
to  extend  their  roots  over  three  feet  in  depth,  and  there  is  little  doubt  that,  under  such  circumstances,  any 
obstacle  which  would  have  impeded  their  progress  would,  in  a  corresponding  degree,  have  interfered  with 
their  growth.  Every  shower  of  rain  that  falls  upon  the  land  is  fraught  with  fertilizing  matters,  which  become 
distributed  through  the  soil,  where  ready  in^ss  and  egress  is  provided  for  the  moisture  that  falls  upon  iL 
Rain  water  is  charged  with  ammonia,  which  it  absorbs  from  the  atmosphere  ;  it  also  contains  a  consiaerable 
quantity  of  carbonic  acid  gas.  In  this  way,  there  is  little  doubt,  that  plants  derive  at  all  events  the  greater 
part  of  the  azote  which  they  contain,  and  a  portion  of  their  carbon.  During  the  alternations  of  drou^t  and 
moisture  the  atmosphere  also  pervades  the  soil  to  a  considerable  depth,  fulfilling  thereby  an  important  func- 
tion in  the  economy  of  vegetation.  In  the  case  of  highly  cultivated  land,  ever}'  shower  becomes  a  great  store- 
house of  nutriment,  as  well  as  acting  the  part  of  a  solvent,  through  the  intervention  of  which  the  inorganic 
constituents  of  the  soil  are  presented  in  an  acceptable  form  to  the  rootlets  so  profusely  distributed  through  it. 
In  the  absence  of  this  high  pulverization  moisture  slowly  penetrates  the  soil,  and  as  slowly  passes  away  from 
it.  Becoming  stagnant,  it  is  without  any  of  those  fertilizing  ingredients  which  it  in  the  first  instance  con- 
tained, and  a  fresh  supply  of  which  becomes  impossible.  In  wet  weather  the  crops  upon  it  suffer  from  excess 
of  moisture,  and  at  otner  times  from  drought.  It  is  an  apparent  anomaly  that  tne  soil  which  suffers  most  at 
one  season  from  an  excess  of  water  is  most  liable  to  be  effected  by  a  deficiency  of  it  at  another ;  yet  such  is 
the  case.    A  highly  pulverized  soil  rarely  sustains  injury  from  drought  unless  it  be  greatly  deficient  in  organic 
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iff  r     V  V  TTiat  which  is  rompi^sseil  becomes  filleil  with  cracks  and  fissures  in  tlr)*  weather,  theniby  presenting 

k  ttr*  wi  ufovjiiionitin*;  .-iurtufe,  to  the  gi^^at  ii\jwr)'  of  the  vnqy.  lu  tnmnt4iining  that  di'ep  antJ  miiiiitt* 

nKi'n/LiiiMM  1%  a  fundamental  condition  ofgoo^i  tilL'i|rt%  we  ure  not,  thcrt'foi'c,  trenchiJi^  upon  debntejibh* 

Tiutul.     Bnt  when  wf  ctime  to  i  onsider  the  dc[i>th  to  which  tbi^  ]riilvcnz;ition  should  be  carried,  the  iiueation 

I  r>t  -v.-  ,.w,^  tvifue**  to  Im'  Ukeii  io  ncnmnt  with  the  etreet  to  be  pnRlucc<L     The  tendency  of  hitc  bjiB,  however, 

I  our  of  much  deejH'r  tillage  than  wm-i  some  time  ago  t^>n*<idercd  necessary.     The  depth  of  an  ortli- 

Ia—     '^r  slice  wji,^  fonncrly  the  extent  to  which  the  soil  wiia  .stirred  up;  but  now  the  subsoil  plough  is 

mMUi  to  penetmtc  frrjui  fourteen  to  ei{rhteen  inches  ;  and  the  increased  fertility  of  the  land  thereby  obtained 
huA  U.H*D  found  to  uiuply  ri*pay  the  exfHnijH'  incurn^d, 

Ki^'pinj;  in  >'iew  tlic  grt^^at  value  of  this  highly  puherized  state  of  the  soih  th<.'  practice  of  the  funner 

ffbnuld  U?  rcjiTtjlated  so  ivs  not  onlj^  to  insure  its  beinij^  prc>duce<i»  but  ali^o  to  maiitfain  it  a«  far  as  practicable. 

Treailing  upon  or  working  tlie  soil  in  damp  weather  in,  then?fore,  to  be  avoided  as  much  as  [ais^aible,  as  well 

I  cartjigc  of  any  kind  u|xtn  the  hind  tifter  l)cing  prepared  for  the  crop.     Yet,  among  the  many  inconsistencies 

whiiih  atifucar  in  farm  management,  there  isinone  greater  thun  that  much  labour  should  lie  cJipcnded  in  finely 

>ii)vertrtne  th«*  fiod,  and  that  directly  atler  the  c4U't!i  should  be  ninde  to  pass  uver  it  rcfjcatedh ,  in  applying 

of  heavy  tnanure ;  the  application  of  which,  at  that  particular  time,  is  not  only  injurious  to 

dtMtrej^ing  to  the  hoi-seH  fmm  the  diflicLihy  of  the  callage.     It  is  clear,  therefore,  that  it  i6 

H>n  of  the  manure  before  the  first  ploughing  is  given,  that  thiiS  primarj'  condition  of  good 

1  \\  attained-     This  will,  nf  course,  only  apply  to  the  manure  made  in  summer  and  autumn  ; 

uiiiiire  may  be  nst-d  before  the  fii'st  ero.os- ploughing  in  preparing  the  land  for  green  cn>ps; 

will  be  thoroughly  tniunl lined  with  the  soil  by  the  subseouent  ploughings  and  haiTowings,  and 

■    .'  ni  l*e  avoided  when  it  is  reatly  for  the  st^ed.     The  extraordinary  exertion  requiifd  at  that  seiuion 

rUie  ye^ir  on  the  farm  i;*  cluetly  owing  to  the  great  labour  imjioitcd  by  the  apj>Ucation  of  tlie  manurt* ;  and 

>o>    'II   ifn-  riMiitMVMd  practice*  the  work  would  Ijc  more  equally  tlistribu ted  thi-oughout  the  year  than  is  at 

*  If  wt mid  be  no  inconsideralile  advantage, 

'1  i«istly  attributed  to  faiin-yard  manure  i^  owing  as  much  to  its  mechanical  effect  upon  the 

^  u  supplying  fttd)stanf!es  to  l>e  tjtken  up  by  the  gnnving  crops  ;  and  that  this  effect  may  ho 

'I  _     itest  extent,  it  is  plain  that  the  manure  shoidd  be  iutimutely  eombined  with  the  soil^ 

iv  Ih.%  by  Ix'iiig  a[>plled  previous  to  the  preparation  of  the  land  for  the  seed.  Wlule  the  nnc- 
tnuKv,  n*Hulting  troui  the  hberaluse  of  that  manure,  is  so  favourable  to  a  high  degree  of  lerti- 
t\\  iu  duvet  ap[)lication  tJt>  any  of  the  gnnviiigiTops  materially  interferes  with  their  ouaUiy.  The  efil-ct  of 
lUiur  u|Hni  the  potato  has  been  well  ascertained  jWun  its  bring  an  article  of  huuiaii  loud ;  and  it  is  known 
in  tJit*  vji»*  of  that  tuber*  high  manuring  jiroduces  a  sample  scarcel}'  fit  for  use.  A^V  have  rciison  to 
fiicve  ihjit  the  f^ame  hold;*  gootl  with  all  other  crops.  We  attain  by  a  direct  appfication  of  manure  an  in- 
ra^  '      it  the  expense  of  cpnihty  ;  and  as  we  come  to  regai-d  the  latter  consideration  tis  it  dcsenes, 

^^  uec<'ssily  of  so  niinlifving  our  practice  as  to  insun^  the  couibinalion  of  quality  with  (juantity. 

ii'OtiTiMjui;;  diflen^n^v  prcKluci'd  m  the  qunhty  of  the  sugar  beet  by  the  direct  application  of  nianuri'  has 
re*  ti>n*ibly  exhibited  by  the  exjieriments  on  the  subject,  conducted  at  the  Mu&euui  oiTrish  Industry,  already 
^'fMirrt-d  to.  The  ganleuer  well  knows  that  forced  prothietions  of  any  sort  are  of  ven'  inferior  tpiality,  and 
lh»^  Minir  holcb  gocHl  in  the  fivld  ;  yet  attention  is  sti  apt  to  be  atti*acte<l  by  aii)  thing  out  of  the  eonunon  course, 
tli^l  ftt  '  .>f.  ..fiK-tion  of  monstrous  roots  has  been  for  some  time  piist  the  rage,  without  UiC  slightest  conside- 
rvtioT  I  r  quality. 

\\  .  .. .    .    I  !  I  «n  n  u  A  V  draineti,  and  the  mantire  applied  previous  to  the  last  workings,  raisL^i  drills  become 
I  kjiiger  iiec*-  culture  of  giiH^n  erttps,  which  may  then  lie  jilaiitetl  in  n>ws  on  the  fiat  surface.  In 

if  C3t^  i\  ujuf'  I  iic».«  may  take  plaw  in  the  distances  apart  at  which  the  phmts  an*  grcwn.    There  has 

mm  ricnce  to  show  that  on  the  Hat  surface  all  sorts  of  rtiot  crops  nuiy  be  conveniently  and  sue* 

1  at  inti^nals  of  ftx>m  sixteen  to  twenty  inches  between  the  rows,  and  hoi>e-boe?  in  abundamr 
mmr  In*  ff>tiitd  (oT  cleaning  ci^ips  at  such  distances.  Tliere  is  no  room  for  speculation  as  lo  whether  or  not 
Uii»  practice  tun  be  carrieil  out,  as  it  has  Ir^cu  aln-ady  adopted  with  the  Ix'st  iv.sults.  1  he  pivi  ious  due  pre- 
jninfer*^  4>f  tW  Liii*!  will  leave  no  root  wcn^tis  to  be  conteinliH^l  with  iluring  the  pxjwtb  of  the  crop,  and  (he 
iOttOal  mwwU  may  In*  kept  down  withtiut  difficulty.  Hesides,  it  mus<t  be  bonie  in  mind  that  the  protiuction 
dii  i*  largely  uicii-.'o^cd  by  the  manuiv  being  ih*|Misited  in  the  ordinary  maimer;  and  hence  the  weeding 
I  W  lem  ditBcuh  when  the  manure  isdistributrd  tbroughout  the  soil. 

ttoc    '       '       tions  which  are  urgeti  against  this  practice,  it  is  stated  that  with  deep  tillage,  and  the 

U  nt*^**!  through  such  a  hirgi*  mass  of  soil,  its  influencf;  would  be  httle  felt^thnt  the  ferti- 

»1i  '       ntaiued  wouhl  bt*  washed  away  by  the  nuns^  Jrom  their  being  sohible — and  that 

BOOTftfTaj  itH  the  theory  may  l>e  of  deep  and  minute  pulverization  combined  with  winter  ma- 

■III In^  ill  y-^ Id  Ik*  wasteful,  the  effect  of  tlie  high  tillngi'  b«'ing  to  permit  of  the  fertilizing  mal- 

liif*  bftini^  CJUTicii  away  with  a  rapidity  of  which  we  cjm  now  form  nt>  conception.  It  is  also  urged  that  eixmomy 
taiaDiatt  !•<  U^t  i.n.motefl  by  tiie  prevaihng  practice;  that  while  tiie  stodi  is  deficient  it  U?hoves  the  fanner 
I  mf^y  it  '^  as  fKJssible  to  his  crojis ;  and  that,  in  fine,  it  b  only  aikT  a  high  degree  of  fertility  hujt 

I  otua  '  r^ni^ios^il  changt*  ciui  h**  safely  adopted* 

on  these  subject***  it  is  incumbent  upt>n  us  to  kei^pahigb  standard  of  exceUence  in 

uirtake  by  continuing  to  found  our  caiciilatious  up»in  mediocrity.    The  cultivation 

.  state  of  fertility  is  not  more  expensive  than  under  of>|K)«iite  circumst-imces;  on  the 

Hg,  it  will  l>e  less,  while  the  procfuce  will  be  gi enter.    If  the  fiirnier,  then,  is  obliged 

I  iiiiiuii^,  it  will  clearly  be  his  interest  to  concenlrati'  his  energies  on  a  diminished  space, 

•  the  highest  point  of  production,  in  pivference  to  encountering  I  lie  exjK'nse  of  tillage  of 

little  over  half  produce.     I'nder  high  tilhlg(^  the  bare  s:i\lng  of  seed  is  no  incfMisi- 

u  the  case  of  wheat  to  a  large  pi-o portion  ot  the  whole  rent  of  the  land,   'Hie  objec- 

aJ*;  pfvj*'iH-u  couTBc  of  mauagemeni  b  only  sutied  to  the  circumstances  under  which  a  high  di-greu 
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of  fertility  has  been  obtained  goes  therefore  for  nothing ;  as  it  is  manifestly  the  interest  of  the  farmer  that 
this  condition  should  in  any  case  be  secured. 

Referring  to  the  economy  of  manure,  it  is  demonstrable  that  true  economy  will  be  studied  by  enriching 
the  whole  mass  of  the  soil,  and  thus  securing  a  uniform  degree  of  fertility.  In  this  way  that  porous  character 
will  be  imparted,  to  which  reference  was  before  made,  as  presenting  the  requisite  facilities  for  the  roots  of  the 
growing  crops  extending  themselves  in  all  directions,  so  as  to  be  able  to  take  advantage  of  the  fertilizing 
matters  derived  from  the  rain  and  atmosphere  ;  and  which  are  more  important  for  the  progress  of  healthy 
and  vigorous  vegetation  than  all  the  manures  that  could  be  directly  applied. 

An  opinion  is  entertained  to  the  effect  that  pulverization  maj'  be  carried  too  far,  especially  when  in  com- 
bination with  thorough  drainage,  and  that  the  action  of  heavy  rams  on  the  soluble  matters  of  the  soil  may  run 
no  small  risk  of  carrying  them  off, — ^in  short,  that  the  discharge  of  the  drains  in  such  cases  might  be  a  sort  of 
diluted  liquid  manure,  which  derived  its  value  at  the  expense  of  the  soiL  In  this  case  the  propriety  of  the 
distribution  of  the  manure  through  the  land  would  be  doubtful;  moreover,  if  the  soluble  matters  of  the  manure 
were  liable  to  be  carried  off  in  t£as  manner,  winter  manuring  would  be  a  wasteful  practice,  as  the  fertilizing 
matters  applied  at  that  period  would  run  some  risk  of  being  altogether  carried  off  before  seed-time,  so  that 
beyond  some  mechanical  effect  upon  the  soil  the  manure  would  exercise  no  influence  upon  the  crop.  This  is 
a  highly  plausible  speculation  ;  but  it  is  nothing  more  ;  though  it  has  been  again  and  again  brought  forward 
in  opposition  to  that  highly  pulverized  state  of  the  soil  which  is  now  known  to  be  favom^ble  to  vegetation, 
and  It  affords  an  apposite  illustration  of  the  ingenuity  exercised  by  the  opponents  of  innovations  on  established 
practice.  The  investigation  of  this  subject  has,  however,  done  much  for  the  progress  of  scientific  agriculture, 
while  it  has  demonstrated  that  the  apprehensions  now  adverted  to  are  totally  groundless.  It  is  too  much  the 
habit  even  of  the  intelligent  practical  farmer  of  the  present  da^  to  decry  the  labours  of  scientific  men  in  con- 
nexion with  the  business  of  husbandry.  But  sneers  of  this  kmd  have  contributed  no  little  to  impcKle  the 
progress  of  improvement,  which  reqmres  science  and  practice  to  go  hand  in  hand,  the  one  elucidating  the 
other.  Even  m  these  inquiries  the  value  of  scientific  investigation  is  seen  to  be  by  no  means  inconsiderable, 
as  we  shall  see  more  clearly  in  the  sequel. 

Other  things  being  equal,  it  will  be  at  once  perceived  that  on  the  absorptive  powers  of  the  soil  much  of 
its  fertility  will  depend  ;  that  is,  the  extent  to  ^mich  it  imbibes  and  retains  the  fertilizing  matters,  so  that 
they  may  be  available  for  the  growing  crops.     Accordingly,  it  is  found  that,  however  higluy  the  soil  may  be 

Sulverized,  or  however  perfectly  drained,  tne  particles  of  earthy  matter  possess  the  property  of  retaining  alka- 
ne  substances  of  all  kinds  which  may  be  supplied  by  manure.  In  sandy  soils  this  takes  place  only  to  a  Yery 
limited  extent,  and  hence  these  are  technically  called  ^^  hungry  soils^*  from  their  so  readily  parting  with  ferti- 
lizing matters.  To  the  farmer  it  has  long  been  known  that  certain  soils  require  the  appucation  of  manure 
much  more  frequently  than  others  ;  but  the  circumstance  to  which  this  was  owing  does  not  seem  to  hare, 
until  lately,  attracted  that  attention  to  which  it  is  entitled.  The  subject  has  recently  been  very  fully  inves- 
tigated by  Professor  Way,  the  substance  of  whose  researches  we  now  propose  to  briefly  notice. 

In  the  preliminary'  stage  of  the  inquiry  it  was  found  that  all  soils  capable  of  profitable  cultivation  retained 
any  alkaline  substances  applied  to  them  in  solution;  and  when  salts,  with  alkaline  bases,  were  used,  the  alkali 
alone  was  absorbed,  the  acid  being  set  free.  The  action,  moreover,  was  instantaneous,  leaving  no  room  for 
supposing  that  the  result  could  be  varied  by  any  excess  of  moisture,  such  as  would  occur  in  heavj'  rains.  If 
sulphate  of  ammonia,  potash,  or  soda,  were  applied  to  the  soil,  the  filtered  liquor  proceeding  from  it  would 
contain  sulphate  of  lime ;  and  where  muriates  or  nitrates  of  these  alkalies  were  used,  muriate  or  nitrate  of  Ume 
would  result.  Professor  Way  found  that  the  organic  matters  of  the  soil  had  nothing  to  do  with  this  action; 
that  the  addition  of  carbonate  of  lime  did  not  increase  the  absorptive  power  for  the  alkaline  salts ;  and  even 
that  a  soil  in  which  carbonate  of  lime  did  not  occur  might  still  possess,  in  a  high  degree,  the  power  of  re- 
moving ammonia  or  potash  from  solution.  The  stiffest  and  most  tenacious  clays,  ta^en  from  considerable 
depths,  which  had  never,  since  their  deposition,  been  exposed  to  atmospheric  influences,  and  which  were  free 
from  organic  matter  or  carbonate  of  lime,  were  found  to  possess  the  absorptive  property  to  the  fullest  extent. 
An  examination  of  the  soils  in  which  this  property  of  absorption  existed  showed  that  a  considerable  pro- 
portion of  clay  was  invariably  present.  In  fine  sands  it  does  not  exist  at  all.  The  inquiry  of  the  manner  in 
which  the  action  tiikes  place,  as  well  as  the  precise  changes  which  occur  in  the  soil  during  the  process,  are 
evidently  points  of  great  practical  importance,  as  well  as  interesting  objects  of  scientific  research.  In  an  earlv 
stage  of  the  in(iuiry,  Professor  AVay  states  that  he  felt  convinced  the  absorptive  property  was  due  to  a  small 
quantity  of  some  definite  chemical  compound, — a  circumstance  which  imparted  additional  interest  to  the  investi- 
gation. A  salt  of  lime  was,  in  all  cases,  found  in  the  resulting  solution  from  the  soil,  where  this  absorptive  property 
was  proved  to  exist,  after  being  acted  upon  by  liquid  manure ;  and  since  many  of  the  soib  examined  did  not 
yield  to  pure  water  any  considerable  quantity  of  ume,  and  therefore  did  not  contain  any  soluble  salt  of  that 
base;  further,  when  treated  with  acids,  they  did  not  give  any  indication  of  the  presence  of  carbonate  of  lime ; 
the  comjX)und  could  not  be  any  of  the  ordinary  salts  of  lime.  What,  then,  was  the  nature  of  this  salt  ?  The 
large  quantity  of  silica  present  in  certain  soils,  some  of  which  is  known  to  exist  in  the  form  of  silicate  of  lime 
and  other  alkaline  silicates,  seemed  to  Professor  Way  to  point  to  salts  of  this  acid  as  most  probably  the  true 
cause  of  the  absorptive  property.  The  silicate  of  lime  is  very  slightly  soluble,  and,  not  being  capable  of  ab- 
sorbing ammonia,  it  became  evident  it  was  not  to  this  salt  the  property  was  due.  The  compound  silicates 
were  therefore  examined  for  the  purpose,  as  being  derived  from  the  granite  rocks  to  which  clay  owes  its 
origin,  and  as  being  therefore  present  to  a  considerable  extent  in  clayey  soils.  But  the  different  natural  sili- 
cates, when  digested  in  a  solution  of  sal-ammoniac,  did  not  appear  to  possess  the  power  of  combining  with 
the  ammonia — a  circumstance  which  showed  that  it  was  not  to  the  undecomposed  remains  of  the  granitic 
rocks  in  the  clay  that  the  property  is  owing.  Double  silicates  formed  artificially  were  very  naturally  supposed 
to  exhibit  chemical  action  more  readily  than  afler,  as  in  the  case  of  the  granite  rocks,  undergoing  the  agency 
of  heat ;  and,  accordingly,  salts  were  produced  without  the  aid  of  heat,  of  the  same  composition  as  felspar 
and  albite.    \Vlien  the  resulting  compound  was  digested  in  a  solution  of  muriate  of  ammonia,  the  ezoev 
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of  ibe  bitter  salt  being  washed  away  by  distilled  water^  the  precipitate  was  found  to  contain  aTumoina  in  con- 
iideKSbfe  qQantily,  Professor  Way,  therefoix%  considers  that  witb  these  double  s?ilicate»^  of  uiiiuiouia  and 
OtiMr  baM*,  the  ^^aler  jiait,  if  not  the  whiik%  of  the  phenomena  of  absorption  of  lumiures  are  eonnerted  ; 
Mtd  he  enr^^rtAJris  a  hofM-  thi*t  these  eoniiMJumls,  which  hiive  a  ver}'  imjiortaiit  rehition  to  thep*owth  tirpUuiU* 
majr  yit  bi-  mjinuf^ietuivd  nt  a  ^uflieiently  low  cost  to  make  ibem  available  as  uiauure*  lleiice,  one  of  the 
vtry  iraiKjrLttot  objti'ts  vrhii*h  may  l>tt  attained  by  thi.s  inquiry. 

Ill  tilt*  iuvesti;j;tttIoti  of  the  pn>i>erties  of  the  ftilicates,  it  wm  obst^rved  that  there  is  a  regular  order  of  dc- 
ICumpo^ilioii  tK*twcH.4i  tile  silicittes  of  each  bsise  and  tlie  ordiiiiiry  salts  of  other  biuies.     Thus,  that  of  so«la  is 
VH*oriipi»*»^l  bv  «dt5  ot  lime,  potash^  or  ammonia  ^  the  pot^issb  sihcate  is  a^ain  decomposed  bv  lime  or  am- 
ftoiiiA  ;  mai  tlial  of  lime  by  the  aiHeate  of  ammoiua-    From  a  silicate  of  almnina,  ami  any  of  tKe  other  bases, 
r«fcXii.mpk%  the  base  will  l)e  dislod^'d  in  the  order  mentioned.     Niti'aL^'  of  potiLnh  wiil  deeom]iose  silieate  of 
^  and  .1  potiush  silicate  will  be  formt>il,  whilst  unimonia  will  replace  any  of  the  other  bases.   The  silicates, 
'  -     withmit  exemption,  are  capable  of  absorhiij*^  junmonia,  which  is  known  to  be  one  of  the  mo!?t  ini- 
'ini  :  and  the  discovery  of  thii^  fact  is  instructive,  as  it  exhibits*  m  very  cerUiin  ii 
.i  of  ammonia  in  the  soil.     It  matters  not,  whether  any  one  or  more  of  these  eotn- 
Ml  ;  Hu  tliat  one  of  them  is  theiv,  the  ammonia  supplJe<l  by  the  manure,  or  obtained  from  the 
11  be  equ;dlv  retained  to  tx'  avaihible  fur  thi-  list*  ot  the  jLrnjwing  crops.    *4jid  the  order  in  whiidi 
I  ike  place  is  nut  a  little  riimarkabk'.   Thus,  for  the  retention  of  ammonia,  four  other  basses 
ii_%     >»'ext  pome.H  j)ota-"sh.     Antl  then  jM^da,  which  is  the  alkali  of  lea^t  importance  in  the 
n.    Lime  is  less  ^*curely  proviihd  f*>r  than  any  of  the  others  ;  but  the  pix'caution  in  thii* 
-^irv'  frcini  the  ^'eat  abumlance  in  which  lime  exists.     In  re*fereriee,  however,  to  the  de- 
li' only  applieii  to  the  action  of  the  sa/tx  of  diileivnt  bases  uixin  the  sihcate^.   Sulphate  of 
the  nnunonia  from  it.*  ailicate,  but  the  actioit  of  the  canstio  alkidi  itmdf  would  \h*  wry 

[lirlrn  fit .  ;ily  would  ^tliwite  of  ammouia  Ix."  <lt'eijniposed  by  linie,  but  the  sibcates  of  potajsh  :uid  alu- 

|Hi  i»^  wiMihl  also  kx*  decompojied  by  it.     This  i,s  a  point  of  some  iuipoituiice,  a.s  it  may  leao,  anuutg  other 
[tiii  :t^>   til  the  discovery  of  the  true  cnu*c  of  th<»  evds*  of  over-limin<j:  huid,  which  may  lie  mainly  owing  to  the 
1*3.1  li.  1  U  of  th*^  siTil  lKiin«j  driven  off:  aud  what  may  only  ha  a  u^'ful  ai>plicatiou  of  Ume  to  one  i»oil  may  be 
1^   t  '  '  ti  vt'  to  tttiother ;  as  from  the  smaller  pnjportion  of  other  sihcates  for  the  lime  to  act  upon^  it  may  at* 
|Ia.  w  rht   .iTEinjoiiiacal  compoumis,  and,  by  dnvin^  ofl'the  ammonia,  impoverish  the  laud. 

h\  '^     Hi qiTlries  instituted  by  Professor  WaVt  it  bjun,  thcn'fon.%  been  shown  that  u  pi>wer  of  absorption  i» 

h  not  refi'rable  to  either  the  organic  matter,  thf  sand,  ov  the  lime  whu4i  they  eontain  *  antl 

Ibrt^,  lire  ckys,  free  from  any  of  the  onhnary  salts  of  lime  or  soda,  poises??  the  property  in  a  high 

c,     iiut  the  activity  of  clay  rjin  only  In*  clue  to  j^ome  compounds  of  .silica,  from  whicn  their  further  in- 

ntion  Vw*<v>mes  a  matter  of  g^n^at  luiportanre.     The  ammonia,  potiksh*  and  other  alkfdine  iii»rt*edients  of 

under  the  intluence  of  the  soil  converteil  into  double  silicatesiT  the  (piestion  nuiy  be  asked,  how 

rtf  tely  made  avziilable  for  the  use  of  plants?     If  the  compounds  y<i  protluct*d  an*  iu!R^»luble  tn 

<-  [he  ammonia  or  potiinb  hlx-nited  for  the  purposes  ofv*«(retatiou  V     But  these  salts  are  not  ttltw 

I  J  iblc  in  water.     The  double  silicate  of  alumina  and  auunnnia^  when  treated  with  dir*tilled  water, 

"      Ki,  though  in  small  ([uantity ;  but  cArbonle  acitJ  water  diNttolves  the  ammoida  from  the 

kxihlp  •iii  r  freely  ;  and  tis  water  ruiturally  eontain*  earbonic  aeid  gas,  it  fuUows  that  the  solubility 

Ttlir  ftmu*.-.,.... ..,  .-iticatA?  will  be  yvry  con.sideraljIe.     Hut  it  is  stitl  moiv  t^oiuble  in  a  solutinn  of  eonimon 

III  the^^e  variou*  ways  Professor  Way  eouteritls  that  au  abundant  supply  will  bt'  available  fc»r  the  pur- 

(  of  regetation-     The  value  of  an  appheation  of  eouimon  salt  may  be  ehii'dy  owing  to  thciH^  phenom»^na, 

Tbt*  Warifij?*,  in  a  practical  point  of  view,  of  the  iufjuiiy  here  adverte<i  to  cannot  be  mistaken;  and  it 

*  fr  -Tk.\*m  the  gn_*Ht  H'nii'e  whieh  sciem-e  is  Cidculated  to  render  in  the  ba^iness  of  husbandry.    We  thua 

U'tit,  the  n'Ason  why  deep  pulverization  is  so  essential  to  the  imiiutenaue4>  of  a  high  degree  of 

i^il.     Atmosphenc  action  eontributes  to  these  changers  taking  pbu*e.     And  moreover,  if  the 

unot  frec*lyp<*uetrate  the  *<ul  to  the  utnnL=4t  exttuit  to  which  the  roots  of  plantf*  an*  likely 

ptive  jHJwer  can  be  but  **paringly  eidled  into  aetion  ;  and  tht*  fertilizing  matters,  being 

«i  J  \:tnal  f«tate*  are  liable  to  be  waHhtKl  away  by  ever)'  shower  that  falls. 

Tko  t-  ">  whicli  wf  are  irn-sistiltly  le<l  by  a  full  inve^stigation  of  the  subject  appear,  therefore, 

Mice  of  a  highly  pulvrrized  state  itfthe  suil,  to  the  gn^atest  practicable  depth,  ii 

1  nt  of  iLs  fertility:  that  the  fertilizing  matters  wMch  may  Ixi  apphed,  if  tntimatclv 

L  are  in  little  (knger  of  Ix'ing  wjished  out  by  any  mins  that  nj.iy  fall  u|x»n  it,  whieh 

objection  that  could  \vi*  urged  to  winter  mnmiring ;  that  the  direct  a[>plication  of 

'I  rrop*  of  any  kind,  imposes  the  necessity  of  growing  thesi'  cropj*  with  wider  intervals 

tn  would  otherwise  be  neees«ar}".  while  the  fact  Is  inrlisputable,  that  in  all  ea«es  it  exer- 

■  ■•  opon  the  rpiality  of  the  produce;  ami  that  by  grim-ing  tliis  class  of  ci-ops  at  closer 

ifo  l><'eu  adopted,  .'uiplymg  the  manun^  tit  h-ast  brfore  the  final  yircparalion  of  the 

-  gtMfd  reastui  to  lu^lieve  that  while  the  quality  of  the  jirtjduiT  will  Iw  greatly  im- 

ly  may  not  be  seriously,  if  at  all,  friniinislie<i.     Kor  is  there  the  slightest  reason  to 

,    I.  in  of  the  pnictice  here  indicaterl,  the  conditions  necessary  for  inauring  a  high  deprw 

i!  will  l>e  better  fuUiJled  than  under  the  present  pmetiee ;  whieh  also  has  the  further 

^ ,  in  an  eiionnous  *legree,  to  the  amount  ot  Liljoiu*  to  be  performed  at  the  busiest  season 

rthp  Tcmr* 

Brrpftinjr  njrnin  to  the  corapoHition  of  our  root  crops,  it  is  obyiousily  important  that  the  quantity  of  solid 

"  fr  w'  ill  should  be  as  great  as  possd>le  ;  as  in  any  cajic  the  rpinntity  of  water  in  them  i» 

ta-  fd'tlis  to  nine-tenths  of  their  whole  weight.     In  the  taoulated  n'snlis  obtained  at 

'Mw^L  ludui'try  in  1851_o2,  we  find  that  some  of  the  roots  of  the  sugar  Ix^et,  groiv-n  by  Messrs, 

I't,  contained  over  9M  j>er  cent,  of  water,  while  others,  of  the  same  variety,  grown  by 

I  SiDdjir^  J  un.,  £t)ip^  of  Ilolyhill,  near  StrabanCf  contained  less  than  78  per  cent,  of  wat^^r.     In  the  ani: 
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case,  100  tons  of  roots  would  yield  only  7  tons  of  solid  matter,  and  in  the  other,  22  tons.  The  produce  of 
Mr.  Dickson's  roots  is  stated  to  have  been  46  tons  per  Irish  acre,  which  was,  no  doubt,  regarded  as  highly 
satisfactory  ;  and  so  it  was,  in  the  absence  of  any  question  being  raised  about  quality ;  but  the  quantity  of 
solid  food  aiforded  to  the  acre  would  be  little  over  three  tons,  which,  again,  is  miserably  smalL  Mr. 
Sinclair's  roots  produced  28  tons  to  the  Cunningham  acre, — which  happens  to  be  the  measure  employed  in 
that  district, — or  about  35  tons  to  the  Irish  acre,  yielding  7}  tons  of  solid  food.  The  casual  observer  would 
here  award  the  palm  to  the  larger  produce,  though  it  requires  no  argument  to  show  that,  in  an  economical 
point  of  view,  a  verj'  great  mis^e  would  be  made  by  so  doing.  The  acreage  produce  in  the  latter  case  is 
perhaps  rather  under  the  average  of  what  good  farmmg  would  afford  ;  though,  when  we  come  to  learn  the 
quality  of  the  crop,  the  yield  is  seen  to  be  highly  8atisfactor5\* 


*  The  confessedly  great  importance  of  the  subject  will 
justify  our  inserting  at  length  a  Report  on  the  subject  of  the 
second  investigation  at  the  Museum,  which  is  pregnant  with 
instruction  to  the  agriculturist : — 

**  On  the  comparative  value  of  large  and  small  root 8^  untk 
some  consideration*  on  the  culture  of  Root  Crops  in  ge- 
neral^ by  Wm.  K.  Sullivan,  Chemist  to  the  Museum  of 
Irish  Industry^  an(f  Altiionsk  Gages,  Asnstant  Chemist. 
"  In  the  Parliamentary  Report  on  the  composition  of  the 
Sugar  Beet,  containing  the  rcsidts  of  exi)eriments  made 
during  the  year  1851  and  1852  in  the  Museum  of  Irish  In- 
dustry, we  drew  attention  to  a  fact  already  well  known  to 
the  sugar  manufacturers  on  the  Continent,  that  very  large 
roots  contained  l^s  sugar  than  those  of  a  medium  size.  Now 
this  fact  is  of  very  great  importance,  indeed,  we  may  say,  of 
vital  importance  to  the  manufacturer  of  beet  sugar ;  to  him 
the  first  consideration  is  the  per-centage  of  sugar  in  the  roots, 
whilst  to  the  farmer  the  gross  weight  of  the  crop  has  hitherto 
been  the  great  object — the  former  looks  to  quality^  the  latter 
to  quantity.  But  our  experiments,  as  well  as  those  of  pre- 
cediing  chemists,  have  fully  demonstrated  that  the  solid  matter 
of  the  beet  scarcely  varies  in  composition,  or  at  least  only 
varies  withui  verj'  narrow  limits ;  that  it  is  the  water  alone 
which  increases  and  diminishes  in  relation  to  the  other  con- 
stituents ;  and  that  hence,  if  the  per-centage  of  sugar  be 
smaller  in  one  root  than  in  another,  the  total  amount  of  solid 
matter  available  for  food  or  other  purposes  will  also  be 
smaller. 

"  In  nearly  all  previous  analyses,  the  comparative  weight 
of  the  roots  examined  was  but  little  attended  to,  and  where 
a  comparison  was  instituted,  it  was  between  roots  grown  in 
different  localities.  A  perusal  of  the  Report  already  alluded 
to  will  show,  however,  that  owing  to  the  influence  of  soil, 
manures,  &c.,  large  roots  grown  in  one  field  may  l)e  better 
than  small  roots  grown  in  another.  Hence  the  doubt  which 
has  existed  upon  the  subject.  Again,  roots  taken  from  one 
locality  alone,  no  matter  how  many  may  be  submitted  to 
examination,  could  lead  to  no  definite  result,  Ijeeause  the 
seed  usually  sold  is  not  always  of  uniform  quality,  some  of 
the  grains  being  unripe,  others  crossed  by  a  different  variety, 
and  many  other  causes  which  it  is  unnecessary  to  notice ;  and 
as  it  may  so  happen  that  the  small  roots  may  be  derived 
from  the  imperfect  8ee<ls,  they  would  naturally  be  of  inferior 
quality.  It  was,  therefore,  necessary  to  examine  a  great 
number  of  root«  from  different  localities ;  and  instead  of 
taking  only  one  or  two  roots  from  each  field  to  select  three 
or  more  of  the  smallest  roots,  and  three  or  more  of  the  largest, 
grown  as  nearly  as  possible  under  similar  conditions. 

"  The  total  number  of  roots  examined  is  about  430,  which 
give  between  seventy  and  eighty  examples  obtained  from 
nine  different  counties ;  a  number  which  we  are  sure  will  l)e 
considered  sufficient  to  warrant  us  in  drawing  a  conclusion. 
We  have  extended  our  examination  to  nearly  all  root  crops 
without  distinction. 

"  We  shall  now  confine  ourselves  to  the  total  amount  of 
solid  matter  which  these  different  roots  contained ;  that  is,  to 
the  amount  of  matter  which  remains  after  the  removal  of  all 
the  water,  leaving  the  consideration  of  a  number  of  impor- 
tant questions  to  a  subsequent  period.  It  is  uimecessary  for 
us  to  remark,  that  the  first  elements  in  the  comparison  be- 
tween root  crops  is  the  relative  amount  of  solid  matter  which 
they  contain  ;  it  is  indeed  at  the  present  moment  the  only 
definite  one.  When  we  compare  two  different  crops  of  the 
•ame  plant,  it  is  quite  clear  Uiat  we  are  justified  to  a  great 


extent  in  pronouncing  that  crop  the  best  which  contains  the 
largest  amomit  of  solid  matter,  because,  as  we  remarked 
already,  the  composition  of  that  solid  matter  is  pretty  con- 
stant, even  in  different  varieties  of  the  same  {dant  But 
when  we  compare  roots  belonging  to  different  genera  of 
plants,  we  must  make  allowance  for  difference  of  composi- 
tion ;  these  are  points,  however,  which  we  shall  return  to 
on  another  occasion. 

"  An  objection  to  this  mode  of  comparison  b  sometimes 
made,  and  but  for  the  fact  of  its  being  held  by  many  intd- 
ligent  agriculturists,  we  would  not  consider  worthy  of  notioe. 
They  consider  that  the  water  contained  in  vegetables  is  of 
considerable  importance  in  the  nutrition  of  animal&  No 
doubt  it  is ;  but  does  it  not  strike  such  reasoners  that  these 
vegetables  which  contain  most  solid  matter  already  contain 
far  more  water  than  is  necessary  for  the  animal  economy,  and 
that  it  is  not  very  profitable  to  be  paying  for  an  additioual 
qimntity,  by  purchasing  roots  consisting  of  an  innutritious 
sponge  filled  with  water,  which  is  very  frequently  the  cha- 
racter of  the  large  roots.  They  ab<o  believe  that  in  drying 
roots,  some  valuable  element  goes  off  with  the  water,  and 
thus  escapes  the  chemist's  balance.  W^e  shall  only  say,  that 
the  age  of  auras  is  past,  and  that  such  a  mode  of  explaining 
physical  facts  is  simply  absurd. 

^'  If  large  roots  contain  less  solid  matter  than  small  roots, 
we  ought  naturally  to  expect  that  roots  of  from  fifteen  to 
twenty  pounds  should  give  a  minimum  result  We  have  not 
as  yet  had  an  opportimity  of  examining  roots  of  thw  size. 
Indeed  many  of  the  lai^  roots  sent  to  ils  as  such,  were  in 
some  instances  under  three  pounds.  Hence  our  results  are 
founded  upon  the  examination  of  ven'  ordinarj'-sized  roots 
and  are,  therefore,  the  more  valuable,  as  they  refer  not  alone 
to  the  few  crops  of  '  monster  roots'  grown  by  wealthy  agri- 
culturists, but  to  the  plants  as  they  are  iu»ually  cultivated. 

"  Out  of  upwards  of  seventy  samples  of  roots,  making 
altogether,  as  we  have  already  remarked,  430  different  spe- 
cimens, we  have  foimd  only  three  exceptions  to  the  rule  that 
small  roots  are  superior  to  large.  The  first  case  occurred 
with  six  roots  of  long  red  mangels,  grown  by  Mr.  J.  Mac- 
donnell  at  the  Model  Farm  of  Lame,  in  the  county  of  Antrim. 
The  mean  per-centage  of  solid  matter  in  the  large  roots  was 
14,930,  and  in  the  small  1 4,721,  that  is  practically  the  same. 
Now  the  cause  of  this  exception  was,  that  the  sciwi  was  not 
unifonn ;  the  heavi^t  root,  which  weighed  61b.  10|oz., 
was  a  different  variety  from  all  the  small ;  it  had  white  flesih 
and  a  rose-red  skin,  while  the  tluree  small  ones  were  remark- 
able for  the  amount  of  colouring  matter  which  they  c<m- 
tained.  As  a  general  rule,  all  varieties  of  the  beet  having 
white  flesh  are  superior  to  those  having  alternating  red 
rings,  and  the  latter  to  those  coloured  red  throughout  their 
mass.  It  Is,  however,  ver\'  often  diflicult  to  decide  upon  a 
point  of  this  kind,  as  nearly  all  the  roots  which  we  have  ex- 
amined were  grown  from  seed  which  appeared  to  have  been 
more  or  less  crossed  by  other  varieties,  and  hence,  many  of 
the  roots  thus  partially  altered  had  a  great  tendency  to  throw 
out  their  flower  stalk  during  the  first  year,  by  which,  of 
course,  all  increase  in  solidity  in  the  bulb  is  arrested.  Per- 
fectly developeil  seed  from  a  fully  formed  variety,  produced 
under  proper  conditions,  does  not  run  to  seed  the  first  ye»i^ 
except  where  it  is  placed  in  contact  with  fresh  manure,  ridi 
in  nitrogen,  and  in  a  moist  soiL 

"  The  second  exception  occurred  with  six  roots  grown  by 
L<3rd  Clancarty.  The  average  of  the  large  roots,  the  heaviest 
of  which  was  only  4  lb.  8  oz.,  was  14,701  per  cent  of  solid 
matter,  and  of  the  smaU  ones  14,287  per  cent,  or  a  very 
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in  the  production  of  root  crops  tli(*Te  can,  in  fact,  l>o  no  doubt  tlijit  bigli  manimng  is  iniinica]  to  the 
grDWth  of  roots  of  good  cpmlity.  It  has  hitborto,  liowtner,  bwn  ^I'lienilly  suppojsed  tiiut  in  tbv  npidicafion  of 
nyuiiinss  to  root  crttps  u^t  Urge  a  quantity  could  ticarci'ly  be  u^ni.  It  h  well  known  tlvat  in  tbe  eidturt'  of  j^riun 
tUit  does  not  bold  good  ;  that  over-man  iinng  pro^iucesan  ext^ess,  in  fact  a  bullcy  crop  of  straw,  but  that  it  will  be 


I  kfifii      In  tlua  cue  aUo,  the  c&um  of  the  pxceplion  can 
I  VQEyiliiivpd.     'lite  two  umAll  riHitA  whk-li  contained   tlm 

i  ptr-cenUffe  of  *iUil  matter  were  unriiK;,  ami  luid  ^rown 
In  s  ie*t4i  in««sure  ool  of  the  Aoil^  by  which  t]w  qimMiy  mnih 
AFt4>fiunttrtJL  Our  owm  mmilt#  Imvc  beforo  IlhI  u*  to  the 
CHQclaMciU,  that  iu  ]je«t^  the  hulb  shoulil  l)c  e<>- 

VCK4  tt|t  M»  ai»  iu»t  roj^'tlng  out  of  the  mjU  ;  an 

jylllinii  '  '  '-  ■•'[-.■^_..  ,,.  .i.4t  ofmtx*<t  practiral  men,  who 
Wgt  Mf  '-^uil  it,  Lluir  if  yott  cover  up  ttimip^  yt»u 

mntt  Ih  _•  r,      Kow  vrhait  doe^  thin  prove?     Tbnt 

tteMQ  amotMithctfntly  hmkcn  up,  anil  tluit  if  you  iiurroiind 
A  jFWOtij^  boUi  with  A  nuiss  of  inml  da\\  it  canumt  t.'xiKiud 
inalty^  Uut  viill  ^nd  out  hrnnclics  ahtng;  tho  Imt's  of  least 
wiilinrir  la  pfucUct^  the?  fanner  may  tind  dmt  a  theo- 
wtiial  «piiiiun  d(H^  nut  ft|>]4y.  but  he  rarvJy  iien^eivcs  that 
lit  wmmm  why  it  <hj<^  nut  \»  dimply  that  th«  proper  con- 

iM  APf  nol  fiihiU«al. 

;  a  bei«(  r*K)t  ftt  riji;ht  anj^les  to  its  longer  axis, 
,*  U  roTtt^vw«»«l  of  a  s«?ries  of  alU'rnatii  rings  of 
""%Ufciil;i  II*',  jiinl  if  we  exiiiuiuc  the  vtL*culiir 

dMiiii,  11  "Ue  in  immedkto  eontatt  with  it^ 

wdhal^  ■  iTi-  far  more  snj^r^  and,  coiisiv 

mmt^'  ' '  '  I  ''tBAi n big  i-ellular  t i'^^ ue ;  vtry 

Qmnvii:!  :>Miiir.     11ii«t  oh<^r\'ation  wa$  tii^t 

ID  (1,  ami  we  have  fully  coulinwwl  his  op)ni<ai  in 

Dti!  !  TKt  vf^r.     Bui  not  only  <ioes  tho  com|>i>sition 

if  tJb*  L  ^n  without  inwanlis,  but  it  aUo  varii?!^  in 

!■  vquji !  L  in  a  still  grvatcr  degree^  if  we  examine 

U  itm  »ci.j%  c  ^lK^1^  II  wardsL  If  we  divide  a  U't't  ixmt  into  five 
ftftt  bjr  Metkoi  At  ri^t  angles  to  the  loup^r  ax  in ;  the  fir^t 
iitmiag  thm  vrown^  and  tcrmiiuitiug  at  the  limit  of  the  in- 


sertion of  the  leaf*  stjilks ;  second,  a  we^^^ient  immediately 
below  the  crown,  varT^-^inj^  from  u  half-incli  to  one  inch  in 
thickness ;  third,  the  IkmIv  i>f  the  mot ;  fourth^  the  f*oint  of 
die  TiMtt  about  one  inch  tn  thickness  and  from  one  to  two 
iiiidie.^  long  j  and  fifth*  the  bifurojitlon  of  the  root,  and  the 
anuiil  riKit-N — wt?  i*hall  liiid  that  the  ■sugar,  and,  ronstnpientJy^ 
tlu!  '^olid  matter  contained  ui  tsftch  of  tluwie  [>art%  varies  very 
coiiiidonibly.  Mr,  A,  liehring,  ofEdderiL/.,  oliiJiinetl  the  fol- 
lowing resulij*  from  an  examiiiation  at  successive  periods  of 
these  dilterent  p«irt& 


D4-ns  OF  K^^emifsn. 

FHft-CKitTAUS  OP  SUGAX. 

Ciinra* 

Bwtnent 

of  Jtoat 

below 

the 

Grown. 

Body 
lt«K. 

V2m 
nij 

PolDl 

of  tbe 
Moot. 

BlfWrca. 
•OMllcr 

ftootb 

amh  CJeiolwr,  .... 

2<»tl»  IleurnitRr,    .  . 
VlXlt  r-t'bruarj*  .  .  . 
1*1  AJiirch 

3111 
»'00 
123 

8'74 

lO'lT 
10'K9 
10  G4 
10-43* 

7-JO 

*^From  these  exfifriraents,  it  restdta  that  the  segment  be- 
low the  crown  cnntaiiii^  only  «lM>ut  two-thinis  of  Uie  sugar 
cont4iine«l  in  the  bixly  of  the  root^  and  03  Hw  thickness  of 
thiH  j*egmeQt  is  inc  mi*ed  by  allowing  the  n>ot  t*^  protrude 
out  of  tlie  soil,  it  will  v^aUy  be  umlerstcM>d  that  snrh  a  pnK- 
tice  must  he.  erronetPUH.  We  h&\^  a  gre^t  many  intei^ting 
re^ult^  n|:H>n  thb  piuit^  hut  as  they  are  not  iimnedhitely  con- 
nected with  our  present  object,  we  ahall  reserve  them. 


Nami  ot  Otowsfi. 


Wclrhl 
LftTfeftoot*. 


1h.« 


u| 


9  la 


7  i4   .t 


i^natl  Jtoolju 


1I1.INE. 


0  10 


tj  1^ 


1 

0  l4 

1  Tl 


a ::  1  ?i 


1  VI 


iVtr-centuiv 

of 
SoUd  Matter 

tn 


l.l'4tfl 

rjH2 
Hail 

H7ai 

14  104 

10  .w« 
lt>'7Sa 

i4«atf 

13«97 

I4'7ai 

14'2«iA 
10-9116 
»-4l3 

11W4 

lDd9i|} 
llfMA 
14-^1 
11-941 
8'fl«7 
IIJH7 

7-000 
10-1H3 

1 1  '4;h4 
lii'T^n 
lii-iKiH 
iono4 
lotma 

ll-«M» 
111H7 

lo-m 


of 

tiolid  Mattel 
In 


I7'4i»7 

ly  7Hr> 
irp  7S4t 

JO  321 
17  liJ 
IS  HSfi 
IMJH 

urn 

17*110 
14-2H7 

mm 
ift-nan 

14'0t» 

12*A88 
Jfl77ft 
lA  t!»4 
1«125 
14097 

1IT>/ 

9'lHi.S 

I2!lifi 
11  170 
12770 
IC2M 

UiK» 
U'94a 

itm 

13-lKlO 


^rrrnlL 


Tons. 
nf7'4.^ 

ii7'oa 
llH';i» 

1115-91 

12M:W 

lJA-44* 

1t!l5a 
lld'6« 
147*48 
U3'74 
exception. 

1.10'Oa 
exception. 

m^m 

149^19 
I4»'«8 

14^'ia 

137  00 

«(xeeptiim, 

ui-va 
lafl'sa 
VI\ii7 
116^23 

vm-m 
iiri'3t8 

104 '81 

iinirnu 

11H'J7 

Ifw-oo 

118HI0 
W3'41 
lltt-IM 

llOlNi 


*^tWi  tkifil  exn|i^an  Co  the  mle  wiu  in  the  case  of  rocytn 
if  mmg^  ifiAa  nft&gcl,  srown  by  Mr.  Androw  Templeton^ 


of  Clandeboye,  in  the  coitnty  of  Down.     We  cannot  ac- 
coont  fur  tMs  case ;  but  we  may  remark  that  the  hrgs  toota 
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very  deficient  in  value ;  and,  singular  enough,  the  same  principle  appears  to  hold  good  in  farming  generally. 
Although  in  the  growth  of  roots  the  injurious  effects  of  over-manuring  are  not  so  apparent,  they  are  not  the 
less  certain.  As  in  the  case  of  grain  husbandry,  we  may  have  an  increased  gross  weight,  but  this  may  be 
actually  a  disadvantage.     When  alluding  to  high  manuring  in  this  sense,  we  allude  chiefly  to  farm -yard  ma- 


were  under  4  lbs.,  and  the  small  roots  between  1  and  2  lbs., 
so  that  they  might  not  have  reached  their  natural  limit  of 
development. 

'*  As  it  would  evidently  be  impossible  to  go  into  the  details 
of  all  the  analyses,  we  shall  contine  ourselves  to  a  resume 
of  the  results,  as  given  in  the  precedhig  page.  And  as 
the  value  of  a  small  difference  in  the  per-centage  of  solid 
matter  may  not  strike  persons  unaccustomed  to  scientific 
calculations,  we  shall  express  such  differences  in  tons  of  raw 
roots.  Thus,  if  the  average  per-centage  of  solid  matter  in 
roots  of  a  certain  size  was  13'46l,  and  in  small  roots,  15*756, 
the  difference  may  be  considered  trifling,  but  when  it  is  seen 
that  100  tons  of  such  small  roots  would  be  equal  to  117  tons 
of  the  large  ones,  it  wU  at  once  be  perceived  how  important, 
in  a  practical  point  of  view,  such  a  difference  becomes. 

"  From  these  results  we  are  justified  in  concluding  that  the 
larger  the  root  the  smaller  will  be  the  per-centage  of  solid 
matter  it  will  contain.  If  we  could  select  a  number  of  seeds 
of  a  bulbous  plant  exactly  alike  in  ripeness,  size,  and  en- 
dowed with  the  same  degree  of  vitality,  and  plant  them  in 
the  same  soil  and  under  exactly  the  same  conditions,  there 
can  be  no  doubt  that  aft^r  the  bulbs  would  have  been  formed, 
the  per-centage  of  solid  matter  would  be  at  a  maximum, 
and  that  as  they  increased  in  size  it  would  diminish.  But 
as  it  is  nearly  impossible  to  find  roots  grown  under  such  con- 
ditions, we  need  uot  be  surprised  that  this  diminution  Lsjiot 
very  regular.  Thus,  we  often  find  roots  of  3  lbs.  contain 
more  than  nwts  of  1  lb. ;  these  exceptions  are  not,  how- 
ever, of  very  frequent  occurrence,  as  will  be  seen  by  consult- 
ing the  Tables  containing  the  detailed  results.  If,  however, 
we  group  the  roots  grown  upon  a  field  according  to  size,  and 
leave  considerable  differences  between  the  weights  of  the 
roots  of  each  group,  we  shall  find  by  taking  a  sufficient  num- 
ber of  roots  that  this  gradual  diminution  in  the  solidity  of 
roots  as  they  increase  in  size  becomes  verj'  evident  in  the 


mean  results.  Thus,  in  the  seventeen  roots  of  white  Sileoan 
beet  examined  from  the  crop  grown  on  the  Island  of  Lambay, 
by  Lord  Talbot  de  Malahide,  there  were: — 

4  roots  of  from  6  to  8  lbs.  weight,  which  gave  as  a 

mean  per  cent  of  solid  matter, 12*541 

6  roots  between  3  and  5  lbs., ...    14*197 

8  roots  under  3  lbs., 16*766 

Or,  in  other  words,  100  tons  of  roots  under  3  lbs.  would 
be  equal  to  125*56  tons  of  6  to  8 lb.  roots;  and  to  110*98 
tons  of  3  to  5  lb.  roots  whilst  100  tons  of  the  latter  would  be 
equal  to  113*14  tons  of  the  6  to  8  lb.  roots.  Here  we  have 
a  very  regular  mean  diminution  of  solid  matter. 

"  That  the  diminution  of  the  per-centage  of  solid  matter 
commences  vcr>'  soon  after  the  perfect  formation  of  the  bulb 
is  remarkably  borne  out  by  the  analyses  of  red  carrots  grown 
by  Mr.  Robert  Boyle,  at  the  Workhouse  Farm  of  Ballymo- 
ney,  in  the  county  of  Antrim,  the  average  of  the  large  rooto 
being  12*  131  per  cent,  the  heaviest  root  being  only  1  lb. 
14J  oz.,  whilst  the  small  roots  gave  an  average  of  17*818 
per  cent  of  solid  matter,  the  smallest  root  being  only  2^  ox., 
and  contained  19*724  per  cent 

"  By  comparing  a  great  number  of  roots  our  average  remits 
are  free  from  the  influence  of  exceptional  ca.-*es.  It  wa«  with 
this  object  in  view  that  we  made  such  a  number  of  analyses. 
Hence,  on  comparing  all  sorts  of  the  same  kind,  we  find  that 
the  rule  of  small  roots  being  superior  to  large  is  not  only 
true  when  grown  in  the  same  field,  but  also  when  the  root* 
grown  over  a  whole  district  of  country  are  compared.  Of 
course,  a  considerable  difference  between  the  weights  of  each 
group  of  roots  compared  must  be  allowed.  Tlie  following 
Table  contains  the  resiUts  of  our  examination,  with  the  ex- 
ception of  those  varieties  of  which  we  have  had  too  few  ex- 
amples : — 


Size  of  Roots. 


Average  of  Roots  alwvc  7  lbs.,     . 

„                  „  from  3  to  6  lbs., 
Average  of  all  Root* 


White 
Silesian 
or  Sugar 

Bc«t. 


'r^       Orange       Rrd 
Mo^^i      Globe       Globe 

w3'  M"«-»-  »*^»- 


10-2(4  I  10-017 

llii-VJ  11-+76 

15-708  u-im 

14-W2  13-6A> 


10-7f« 
11-028 
13i»74 
12-645 


Sirrde 
Tumipi. 


8-701 
10-1 U  t 
l-i-OM) 
11-188  ; 


»«-«         Whit« 


10-75.'. 

10-2.'>7 

12-MlO  1       .  .       i       .  . 

12031  I    13-370      12-990 


"  With  reference  to  this  Table  we  have  to  remark,  that  the 
number  of  roots  of  the  red  globe  mangel  and  red  carrots 
was  too  small  to  afford  a  fair  average.  It  w  probable  that 
if  we  had  an  opportunity  of  examining  a  larger  numlier,  we 
shoidd  find  a  higher  average  for  the  former,  and  a  lower 
average  for  the  latter ;  inasnmch  as  one  sample  of  roots 
of  the  red  glol>e  mangel  wtm  far  inferior  in  quality  to  the 
other  samples,  whdst  the  opiwsite  case  occurred  with  the  red 
carrots. 

"This  Table  presents  some  curioiLS  results,  and  of  consider- 
able practical  iniiK>rtance.  Besides  showing  in  the  clearest 
manner  the  influence  of  size,  it  also  leads  to  the  remarkable 
conclusion,  that  the  white  Silesian  or  sugar  beet  affords  the 
lai^fe*t  retuni  of  sidid  matter  of  any  root -crop  iLsunlly  cul- 
tivated Another  result  not  less  important  is,  that  carrots 
are  very  little  superior  to  Swotlc  turnips,  and  inferior  to 
nearly  all  the  varieties  of  the  l)eet  When  we  direct  atten- 
tion to  the  fact  that  carrots  are  sold  at  from  £2  to  £2  10*. 
per  ton,  we  need  not  dwell  further  upon  the  necessity  of 
farmers  looking  a  little  more  closely  to  the  quality  as  well  as 
to  the  qiuintity  of  the  crops  they  cidtivate. 

"  Should  the  view  which  we  have  taken  be  found  by  further 
investigation  to  be  miiversal,  of  which  we  b«4ieve  there  can 
be  no  doubt,  the  present  sv-stem  of  giving  prizes  for  the 
largest  roots  must  be  reversed,  and  the  premium  awarde<l  to 
him  who  produces  the  largest  amount  of  solid  food  from  a 


given  space  of  ground  ;  in  other  words,  tlie  whole  system  of 
root-cropping  must  be  amended. 

"  We  regret  to  have  to  state  that  these  results  lead  directly 
to  the  conclusion,  that  nearly  all  the  analyses  hitherto  pub- 
lished on  the  composition  of  root  crops,  on  the  influence  of 
manure  on  their  composition,  and,  alwveall,  on  the  influence 
of  manure  upon  the  gross  weight  of  the  cmp,  as  utterly  use- 
less. This  is  a  startling  proposition,  but  one  which  is  never- 
theless perfectly  true.  At  present  we  shall  not  enter  into 
the  subject  of  the  general  composition  of  roots,  aA  we  shall 
have  occasion  to  go  into  it  fidly  hereafter ;  but  with  regard 
to  the  influence  of  manure  upon  the  gross  weight  and  com- 
position of  a  crop,  we  w\]l  point  out  in  a  few  words  how 
completely  valueless  previous  results  are,  because  the  in- 
fluence of  size  was  not  considered. 

"  We  i^ill  supjwse  an  experiment  to  have  been  made  with 
mangel  wurzel  or  Swede  tumiixs,  by  sowing  them  on  two  or 
more  plots  of  ground  manured  with  different  maniimL 
When  fully  grown,  a  few  roots  from  each  plot  are  sent  to  a 
chemist  to  examine ;  if  he  happens  to  take  a  2  lb.  root  firooi 
one  plot  and  a  4  lb.  root  from  another,  it  is  quite  clear  that 
the  former  will  in  all  probability  contain  a  larger  per-centagt 
of  solid  matter  than  the  latter,  and  hence,  the  manure  witll 
which  the  small  root  was  grown  will  be  pnmounced  to  havt 
a  decided  superiority  over  that  with  which  the  Ivger  WM 
grown,  whilst  the  reverse  might  be  the  truth.    And  if* 


ctAssm.] 


SUBSTANCES  USED  AS  FOOD. 


in 


•  ly  ioorg^uiif  nmniires  may  also  he  in  excess.     Tims,  the  tutrttteB  ittipliEHi  in  lor^  quantitT 
I  Ui  mi  undue  prcHlaeltoii  of  straw,  which  is  m*Mom  ut'c'oiui>anied  by  a  ihir  yieltl  ot  grain  ; 
iion  nuric^l  on  at  tht  Museum  shows  that  injurioui?  eiicftH  on  tho  quality  of  roots  may  bt* 
|*r  tiruMiinv  of  certain  saline  iujiptMlients.     Wherever  orgsuiic  niutter  prevails  hirgely  in  the 

wmi.  n^  m  |">jj:l'^  land,  or  whene  over- man iirinij;  tak»:»  phu'^,  \\v  have  thcn^foix?  reason  to  believe  that  the 
miftKl^r  of  the  roots  will  be  interior.  And  as  refrnrdf^  niimuriitg,  the  iiiferen<*<?,  from  what  has  l)een  stated, 
rJ*—-'-*  :'  •its  f»it  the  propriety  of  the  application  l)efoiv  winter^  that  k  may  be  thon»uf^hIy  worked  up  with 
tfi  ri  the  bind  is  rttndy  for  thi*  erop.     At  the  period  of  .wwinj;,  K)me  of  the  portable  manures  may  b« 

I"  M'f-d,  HO  as  nijiidly  to  pu.sh  on  the  youn<x  [danti*  in  their  eaj-ly  t?tage.  when  they  are  peenliarly 
iitry.     In  thi«  way  the  most  i)eriiH:-t  til  lap:*  may  b<»  seeun^d^  as  wt'll  as  ttie  bt*st  qiudity  of 
.  j>  rhosi*  who  an?  aeeustomed  to  earrj'  on  extensive  s^pring  ojierations,  in  which  the  eartaj^e  and 
t  the  nianares  form  the  he^niest  item,  the  advant^ig*.-  will  l>e  appreciated  of  having  all  thin,  or 
art  of  It,  gone  through  in  the  end  of  autumn  and  during  the  winter.  How  oit\i*n  bus  a  lioe  tilth, 
lK*en  great  labour  to  obtain,  lieeu  totally  ch'stitiyed  by  spring  eartage,  to  the  great  detriment 
4  erop  y     But  tm  our  iiinnern  eoine  to  look  mon^  to  the  quality  of  their  crops,  and  less  to 
iiujtriuty,  the  piTietice  here  indicated  will  come  to  Ije  ndojited — tknrj-yard  nuinurt*  will  l>e  generally 
1  >)«*fnrf  the  land  gets  the  first  ploughing,  and  at  s»eed-time  such  hand  munureii  will  be  umid  us  the  pe- 
HVi*  of  tl»e  CUM}  may  nnidiT  exp:*dii/nt. 
Till  tfions  which  have  heit.'  been  adverted!  to  cannot  fad  to  guggeitt  the  cxpe<lioney  of  a  coDfli- 

:  modilx- ;ition  of  the  practice  of  growing  root-crops  generally*    It  is  well  known,  fur  iiijilani'e,  that  it  i» 
i  mpqimiiot^  of  bulky  manure  in  the  sjiring  wineb  impoMSi  the  necessity  of  the  present  wide  internal*  be- 
ti  four  dJ-iU  crops  ;  but  by  autumn  or  winter  uumnring  thii<  i.**  obviated  ;  and  hence  the  measure 

iw  that  sutJicieut  to  admit  of  horsc-laboiir  between  the  drill<.  which  U)av  1m«  18,  insitcad  ot\ 
|*^|w\^i  ''*  inches.     With  rowg  IH  inches  apart,  antl  spacer  of  from  o  to  b  tuches  lx*tween  the 

,  ix»t  J  fivnn  2  lbs.  to  4lbrt,  each  may  Ik*  pnjduced  with  facility.     Supposing  the  entire*  crop 

ge  t'".i-  'M  lib.  each,  at  h  inches  ajiart  in  the  rows,  theje  would  be  tlt^OiM)  plants  io  the  acre, 
J  OTcr  »31J  ton*;  and  at  0  inches  between  tlie  rows^  58,080  plants,  weighing,  in  round  nnmliers,  2b 
(tttnrti  in  tiiis  way^  it  will  be  seen  that  a  cn)p  of  tH^mpunitively  jsmall  ro<3t.^  wiQ  ^ield  a  ver>'  aatisfac- 
li»y  |vo«Juoe ;  noy»  even  moi\*  tlian  those*  mon>itrou^  overgrown  rooti  at  wider  lutc^rvala  ;  while  one  ton  in 
U»r  ftinnfr  r;i^*'  iniv  Ix"  worth  two  in  the  latter,  for  any  purpose  to  wlileh  the  erop  may  be  appUed.  The 
hi'  i'd  ar^  small  as  compared  isTth  those  usually  left  between  rtxjt  crops;  Vuit  it  will  be 

f»i  i/.e  of  root«  caJeulattMl  on  is  abo  small,  only  a  fratlion  of  what  some  of  our  tarmers 

boBfft  ih;it  tiicy  obkiin.  These  calculations  are  also  chieily  designed  to  give  an  idea  of  the  comparative  pro- 
dnec  br  iho  twn  mrtho«b  of  tillage ;  as  that  strict  accuracy  which  implies  a  given  distaiu-e  between  the 
pbot«  ttmnigbciiit  a  tield  i&  not  to  be  expected  tti  practice. 

1I0P8, 

plant,  so  important  in  the  manufaeture  of  fernientcd  bcrepagea,  was  represented  by  excellent 
D  ibPW  ejLhIbltors,  the  illustration  of  which  must  have  been  interesting  to  the  jx'opk'  of  this 
mm$trf^  few  of  whom  have  opportunities  of  beeojiiing  accjuainted  with  it.  This  plant  pn*^nits  many  j)eculift- 
ndM»;  ft*  growth  in  these  countries  is  confmed  to  comjiaratively  fimall  districts  in  the  bouth-easteru  part-  of 
En^laii*      '  '         ver,  it  receives  gn^at  attention;  and  it«  culture  invohe.'^  a  hirger  ovitlay  than  iM-rbaps 

maj  of  varjiQg  from  X55  to  £00  per  aci-e.    The  returns  fi-om  it  are  exceedingly  variabie,  front 

lextrriw*  n  irt5iuy  of  the  plant  to  sutler  from  disease,  ranging  fv(m\  a  bttle  over  1  ewi.  to  1^  ewt.  jkt  acre; 
ttftKlbO  Oilier  cf>jp3   knowTj  to  our  farmers,  the  dumtiun  of  a  phuitation  is  idmost  indefinite,  usunlly 
'  "I  to  the  situation  and  kind  of  treatment,  from  ten  to  twenty  years,  white  i^ome  of  the  hop 
I. tin  have  not  been  change^l  for  a  new  stock  of  pliuit,s  since  the  introduction  of  !iop  cidtun* 
^CLk|^»««^.  **»ure  than  no(>  yt*ars  ago.     The  hop  also  presents,  the  further  (>eculiarity  that  it  is  the  only 
^         i  m  the  rnitecl  Kingdom  under  the  survt'illance  of  the  t'omini.ssionei's  of  Inland  Hevenue  ;  the 
it»Mii<*  •ii1ii.<t  <o  tliH  pjiymeiit  of  excise  duty,  the  aggregate  amount  of  which  hai<  varied  of  laic  y cart; 
I  X  :>er  annum  ;  a  rate  of  vai'iation  which  shows  tlie  extremely  uncertain  nature  of  the 

J  t^       ,  i<  voted  to  it  being  tolerably  constant,  bebig  about  riO,lXKJ  aci>?s.    The  givat  value 

i^  um  \mm^  under  tavonratilc  eircumistances^  illustrates  nioiv  forcihly  the  value  of  what  h  tenned  bigh- 
fiffmn^  loan  any  other  of  our  cultivate*!  crops;  and  although  its  entirt^  tillngi*  and  mauagt*meiit  ayv  excen- 
tiosftl,  p^  fi^m  till?  examination  ofliop  culture,  as  pmctiscd  in  8<jme  jmrts  of  the  south  of  En|:land.  the 
agrkallitfiM  itmy  ck^rive  many  suggestive  hints  worthy  of  being  acted  upon  in  his  ordinar}*  orK^ratiotis.  The 
vmdaj  Uitfiv  En  uUagb*  in  manures,  and  in  aaving  the  cropi  is  so  larg^  as  almost  to  appear  fabulous  U*  tho.si* 


r  «f  ro0U  ht  sent  fhiiii  dlffCT^nt  pArtii  of  the  coiintiy, 
tly  liable  f"  '«-  '  • -i^i'  at  dirTt^ivat  mten^als, 


1^  duMM  «f  cnor 

wiU 

fcr. 

^ITathific  *^n  ^^'' 

irnTr 

Iian  thr  pn^«int  syutem 

itMl? 

(  i«Ainire»  upon  the  jfrtijt*  wrij^ht 

4f  a  an 

M 

11  ii  u  i-viileiit  fjrtnn  tlie  prw-wliag 

BlMJIt^    tlUt 

V  mriatiori  whirh  tatty 

te^liaarto  : 

wjiter  imd  R*Ud  unit- 

Iv  in  Ike  miM^   . 

.'-r..,^  w(>ight  tdU  u* 

iMi^;  fiir  v»  tt. 

i  -ct  of  the  fanner 

•  ^pipw|l«ia,aiia 

'■•'  liiff.  And  hi  the 

flBl|iM9  mtm  ma&ufiaft 

,  mdk^  ivr  UMtAuee,  as  oitmtc  of 

ftoda,  cau5e  plant-*  to  grow  rapidly,  and  hi  the  wise  of  root 
cTtti*r^  to  pnxlaoG  large  hidbs  which  give  a  laTKQ  fn'^^'Mi 
wciK^ht,  but  no  correaponding  propt^rtion  of  food* 

**We  arc  not  practical  ftfirioultunsts,  and  coaBequcntly 
are  not  diiFpo?«tMl  to  hazard  any  po*ative  opinion  as  to 
the  way  in  whicJi  the  tar^^t  amount  of  solid  matter  per 
acre  can  be  [>rudacetL  Still  we  would  suggest  the  propriety 
of  grtiwiag  the  plaut-s  cluf^er  than  i&  customary  at  prwent  iii 
Ireland,  by  which  the  roots  will  l>e  prevented  from  attainiiig 
a  ftize,  while  an  equal  groa*  weiglit  of  prtwtuce  to  what  ii 
now  olitaincd  may  be  produced,  and  that  of  a  very  Miperior 
ijuftlity.'' 
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unacquainted  with  the  details  of  management ;  but  the  enterprising  and  successful  hop-grower  is  aware  that 
it  is  only  by  this  liberal  outlay  (of  course  judiciously  made)  that  he  can  calculate  on  an  adequate  return. 

The  chief  application  of  the  hop  is  for  the  purpose  of  preserving  and  imparting  a  peculiar  flavour  to  fer- 
mented liquors,  Known  as  ale,  beer,  and  porter.  To  some  extent  the  hop  is  used  medicinally,  and  in  the 
process  of  dyeing,  but  the  application  to  these  purposes  is  inconsiderable.  The  stalk  or  bine  yields  a  strong 
fibre,  capable  of  being  manufactured  into  a  coarse  kind  of  cloth,  which,  however,  is  not  to  any  extent  carried 
out  in  practice.  It  is  therefore  for  the  brewer  that  the  crop  is  cultivated.  The  only  parts  of  the  hop  flower 
entering  into  the  composition  of  these  fermented  drinks  are  probably  the  seeds,  and  the  yellow  glutinous 
adhesive  matter  around  the  outer  integument  of  the  seeds,  situated  at  the  bottom  of  the  petals.  The  taste 
of  the  seed  itself  is  oily,  somewhat  resembling  that  of  the  cocoa-nut,  but  the  surrounding  substance  has  an 
exceedingly  bitter  taste,  while  it  emits  a  strong  but  ver^'  peculiar  aromatic  flavour.  This  aroma,  which  is 
very  agreeable,  is  extremely  volatile ;  and  hence  the  necessity  for  closely  packing  the  hops,  as  is  done  in 
practice,  when  they  are  to  be  preserved.  Under  any  circumstances,  however,  much  of  the  aroma  of  the  hops 
will  be  lost  by  keeping;  a  circumstance  rendering  it  indispensable  that  they  should  be  used  as  fresh  as 
possible,  especially  m  the  manufacture  of  superior  descriptions  of  ale  and  beer. 

The  first  mention  of  the  hop  in  our  Statute-books  dates  so  far  back  as  1552  (5  Edw.  VI.  c.  5),  when 
certain  immunities  and  privileges  were  granted  to  hop-grounds.  In  1603  several  Statutes  and  regulations 
were  made  for  the  curing  of  hops,  which  were  to  be  carried  out  under  the  inspection  of  the  officers  of  excise. 
In  1710  a  duty  of  3rf.  per  pound  was  impose<l  on  all  hops  imported  into  England  ;  and  in  1734  a  duty  of  Irf. 
per  pound  was  imposed  on  all  grown  in  the  country,  which  in  1805  was  fixed  at  2d.  per  pound,  subject  to  a 
drawback  of  10  per  cent,  in  favour  of  the  grower.  In  1840  a  further  duty  of  5  per  cent,  was  imposed  upon 
the  whole  of  the  previous  (jharge  ;  the  actual  duty  being  thereby  raised  to  17*.  7^d.  per  cwt.  On  imported 
hops  the  duty  is  now  £2  5s.  per  cwt. ;  previous  to  1840  it  was  £4  5*.,  and  until  the  passing  of  the  tariff  of 
1842  it  was  £S  Ss.  per  cwt a  rate  of  duty  which  amounted  to  a  virtual  prohibition  on  importation.* 

The  cultivation  of  the  hop  in  England  is  at  prt^sent  confined  to  the  counties  of  Kent,  Sussex,  Surrey, 
Hampshire,  Worcestershire,  and  Herefonl ;  the  quantity  grown  in  the  two  counties  last  mentioned  is  incon- 
siderable. Great  variation  in  quality  characterizes  the  produce  of  these  districts,  dependent  upon  climate 
and  geological  peculiarity.  The  Excise  regulations,  to  some  extent,  trammel  the  culture,  depriving  the 
farmer  of  that  freedom  of  action  which  he  enjoys  in  other  departments  of  his  business ;  while  the  returns, 
hazardous  at  all  times,  are  rendered  still  more  so  by  a  tax  being  placed  upon  them.  It  may  fairly  be  pre- 
sumed that,  in  the  event  of  the  abolition  of  the  duty;  the  culture  of  the  hop  would  not  be  so  exclusively  con- 
fined to  certain  districts  as  it  is  at  present,  though  there  seems  to  be  no  room  to  doubt  that  these  are  the 
localities  best  suited  for  the  purpose.— J.  S. 

PEARL  BARLEY. 

Barley  has  naturally  two  husks,  one  a  coarse  siliceous  outer  one,  and  the  other  a  delicate,  thin,  dark- 
coloured  one,  corresponding  to  the  husk  of  wheat.  Tlie  husk  of  the  latter  is  thick,  and  in  the  m.anufacture 
of  flour,  when  properly  conducted,  is  generally  separated  in  the  discs,  and  may  be  removed  almost  completely 
in  the  process  of  bolting.  If  barley  be  ground  in  the  same  way  as  wheat,  its  mternal  husk  is  so  thin  and  soft, 
that  it  is  readily  reduced  to  so  fine  a  powder  that  no  amount  of  subsecjuent  bolting  can  separate  it ;  and 
hence  common  barh^y  meal  cannot  be  applied  to  make  bread,  gruel,  &c.,  in  consequence  of  the  diirk  disa- 
greeable colour  which  this  husk  in  powder  gives  to  the  prepared  articles.  Pearl  barley  is  nothing  more  than 
<!ommon  barley  deprived  of  both  these  skins.  This  object  is  etfected  by  kiln-tlr\dng  the  barley,  and  then 
introducing  it  into  a  sort  of  case  in  which  a  millstone  revolves  with  great  rapidity,  so  as  to  produce  a  kind 
of  triturating  action  between  the  grains  of  barley  without  crushing  tlu^m,  the  effect  of  which  is  to  rough-shell 
them.  The  bai-ley  is  then  laid  on  a  floor  and  damped,  and  allowed  to  he  for  about  forty -eight  hours,  when  it 
is  again  passed  through  the  mill,  which  removes  the  sofleued  inner  husk.  Only  good  plump  and  solid  bariey 
is  fitted  for  this  o|)eration. 

Pearl  barley  is  an  excellent  article  of  food,  and  cannot  be  too  highly  recommended.  Considerable  quan- 
tities have  been  ahvays  consumed  in  Scotland,  whence  also  our  supply  has  usually  been  derivetl ;  hence  the 
term  Scotch  bjirley,  sometimes  apphed  to  a  particular  kind  of  it.  r  ivnch  bjirley  differs  but  little  from  that 
just  noticed,  and  is  so  called  from  its  being  very  largely  prepared  there,  and  formerly  exported  in  consi- 
derable quantity. 

There  were  three  exhibitors  of  these  different  kinds  of  prepared  barley  ;  two  Irish  and  one  English.  Up 
to  within  a  few  years  no  pearl  barley  was  made  in  In-land  ;  but  Mr.  George  Waters,  of  C<  rk,  then  c*onnected 
"ivith  the  finn  of*  James  Daly  and  Co.,  pt^rceiving  the  advantage  which  would  attend  its  manufa^Sture,  for 
which  there  was  abundant  material,  while  the  process  was  exceedingly  simple,  had  a  machine  set  up  in  a 
mill  near  Cork,  where  it  is  still  manufactured,  and  samples  of  which  were  exhibited  by  the  present  firm  of 
James  Daly  and  Co.,  and  also  by  Mr.  Waters  himself,  who  is  now  manufacturing  it  on  his  own  account.  The 
other  exhibitor  was  ^Ir.  Styles,  of  London,  who  contributed  a  case  contauiing  a  series  of  samples  of  ground 


extended,  and  the  use  of  the  prepan'd  barley  become  general. 


*  The  last  annual  return  respecting  hops  shows  that  in  and  fur  Ireland,  '■''  that  the  duty  on  hops  does  not  extend  to 

1863  there  were  49,367  acres  of  land  in  England  under  the  that  country."     22,647  cwt  of  foreigu  hops  were  cliai)^ 

cultivation  of  hops,  and  the  amount  of  duty  on  the  growth  with  duty,  for  home  consumption,  in  the  United  Kingcloiii 

of  the  year  was  £277,824,  the  quantity  charged  with  duty  and  there  were  exported  802, 103  lbs.  of  Kiig<t«fh  hops,  tht 

being  81,751,693  lbs.     The  return  for  Scotland  is  '"ntV,"  greater  portion  of  which  went  to  Australia. 
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COFTKK. 

CofiLe  cofloilB  of  the  seeds  of  the  Coffea  Arahica^  a  tropical  shnib^  indigcDous  to  Ethiopia,  and  thence  trans^- 
*l  into  the  proTince  of  Yemon,  m  Arabia,  in  the  end  of  the  fifteenth  centurv.  llie  first  notice  which 
sd  in  Eun»pe  is,  perhaps^  that  of  a  Uenniui  pliysjciiin^  of  the  name  of  I>t*onhiml  Kauwolfi  whose  woric 
HiDtitl  in  \*Ui^,  S«3me  twenty  years  subsi'injently  a  much  more  aeenrato  de»enption  was  published  by 
tner  phviacianf  of  Uie  nam^  of  FrosiMT  A I  bin  i,  wliu  wa^  euunet'ted  with  the  Venotmn  Con?^iLship  of  Alex- 
andrik,  in  Lg)"pt*  The  first  public  cotlee-houst*  wii.*i  opened  in  London  in  Uj5*i,  in  NeH^^an'8-court,  CondiiU, 
the  lifee  of  toe  present  \%ginia  cot!ee-hou!«e  ;  tlie  first  opened  in  France  was  at  Man«eille8,  in  the  year  1G71, 
■hhoogli  the  use  of  it  was  known  to  a  few  as  early  as  1640.  Tlie  lirst  cafe  in  the  neigh bourhtxjd  of  Pans 
W99  openefi,  in  1672,  at  St.  Germain  ;  but  it^  use  was  well  known  in  Paris  since  1 669 ^  having  been  rendered 
ftakioiukble  by  Soljuian  Aga,  the  Turkish  Ambassador  to  the  court  of  Louis  XIV. 

The  se^xls,  or  coffc^e  beans,  are  contained  in  a  bi'rry-like  fruit,  somewhat  like  a  cberr\\  each  bcrn'  having 
two  eeeda.  The  ilesh  in  which  the  see<ls  are  enveloped  being  very  touy;h,  the  berries  are  generally  obliged 
to  be  fertdented  in  onler  to  obtain  the  «eed.  The  composition  of  the  stHid  is  very  jieeuliar,  it4?i  chief  features 
bciiig  the  presence  of  caffeine  (which  we  have  already  noticed),  a  quantity  of  fat,  and  of  a  iiilrogi>nous  or 
miwmmlt^Mrf  gubstance  similar  to  that  found  in  Wans  and  other  legiiniinuu?*  plants^  and  analogous  in  many 
j90ptiClB  to  the  curd  of  milk  ;  and^  finally^  a  pecidiar  acid  hu'^ing  very  astringent  pn>perties.  In  their  natural 
09Ae  tlie  b»?rrit^  of  txiffee  ari^  bitter,  and  have  no  aroma,  at  least  not  very  pei^-eptibly  so,  and  ait?  exctHidingly 
loagh,  airtl,  therefore,  diiiicult  to  be  ground.  They  are,  thereforit,  roasted  in  a  clostnl  globular  or  eylindrieal 
I,  which  turns  on  an  axis  over  a  fire  at  a  temperature  of  about  <^Sii  Fahr.  Sfime  fxjculiar  changes  take 
^  linring  thl*  optTation  which  as  yet  mv  imperfectly  understood! ;  we  know,  however,  that  an  aroma  is 
lored,  that  a  tvrtain  jwrtion  of  the  cafleine.  which  is  in  jiart  in  combination  with  the  j>eciiliar  acid  above 
mIlnJ  to  (the  ("affeic  acid)  is  volatihzed  ;  and,  finally^  that  the  acid  itself  is  transfbnued  into  another.  It  is 
f  llm  luaa  of  Ciiffeine  that  we  must  attribute  the  fact,  thjit  un roasted  collide  has  more  elfect  on  the  nerves 
d  coffee*  A  good  deal  of  the  llavour  drjK'uds  upi»u  the  roasting,  and  to  this  caust^  is^  perhajjs,  to 
Sltnlrtiti^l  thv  sfupcnority  of  French  prt^pared  coflee.  The  coflee  st^^ds  are  always  washed  in  France 
ing,  and  eaeh  kind  of  conee  is  nmsted  st*parately,  and  during  periods  of  time  differing  for 
.  im  is  rousted  until  it  has  :issinued  a  delieate  redthsh  yellow,  by  which  it  lo9e,s  about  H  to  15 
whilst  West  India  coflee,  which,  in  France,  is  obtainerl  fiTim  M{irtini(|ue,  is  roast^l  until  it  baa 

;  20  per  cent,  of  its  weight,  and  becume  of  a  decided  chestnut  brouii.     In  these  countries  the  roasting  or 

pivparmticm  of  coffee  is  not  at  all  undersiocKJ ;  coffees,  no  matter  whenc*  they  come,  or  how  grown,  are  all 
rouleil  ^>r  tlie  same  time,  and  to  the  same  shade  of  colour. 

CoiEeei  is  now  grown  in  a  prcat  numy  countries ;  the  Duteh  intr^wluced  it  into  Java  about  the  year  1680, 
■id  trom  tlience  to  Surinam,  m  South  America,  whence  it  spivad  into  the  West  Intba  Islands,  Szc.  The  best 
COfllv  i»  thai  of  McK-lin,  which  is  the  product  of  a  dry  climate  ;  as  a  generid  rule,  a  tlrj'  climate,  and  a  bght 
■QoL  Mft  man?  conducive  to  eJtc*ellence  of  cpiality  and  clelicacy  of  flavour  or  odour  in  all  plants,  than  a  ridi, 
flnk  9ci3«  and  a  humid  climate.     Ai\er  the  Mocha  comes,  perhaps,  the  Jamaica^  the  Ceylon,  Costa  Rica, 

Th'  -  "  ^  ^mt  two  exhibitors  of  coffee,  the  samples  exhibit^xl  being  from  Brazil  and  Guiana*  Since 
the  lov  fte  duty  upon  coffee  its  consumption  has  consirk-nd^ly  increased;  the  quantity  enteitHi  for 

linifl  mj,«**.«j  ,.ion  in  li^l  was  32,564,194  lbs.,  and  in  1852, — 35,044, 3 76  lbs. 


CHOCOlJlTi:. 

Hie  7%eobrama  eacao^  or  tree  which  yields  the  chocolate,  is  a  remarkable  plant,  belonging  to  a  family 
«IM  lo  tJie  Malva,  and,  like  all  the  plants  of  that  tiibe,  distinguished  by  the  !>eauty  of  iU  deep  green-co- 
iDOi^  ^Cage.  It  is  a  native  of  the  8outh  ^imerican  tropical  regions  and  ofMexico,  where  it  nourish*^  in 
die  bol  and  humid  vaDey*.  heat  and  moisture  being  neet^ssary  for  fts  development.  Previous  to  the  time  of  the 
ill-fiilail  Mexican  Emperor  Montezuma  the  cultim?  of  the  cacao  was  very  considerable  in  Mexico ;  and  a  peculiar 
drifeki  tefrowd  dM>colit<*,  wa«  prepared  from  it,  with  the  addition  of  a  httle  maize  ilour,  the  root  of  a  certain 
filattti  And  liic  potU  of  the  fragnuit  vanilla,  a  plant  of  the  fatnily  of  the  Orchidte.  The  Spaniards  soon  appre^ 
riitijil  '  '  ■  'i.  :  I  * .  and  accortlingly  intrmluced  it  into  the  Canaries  and  the  Phdippines.  It  is  now, 
^liiip%i  red  in  Mexico,  at ul,  with  the  exception  of  a  few  plantations  in  the  province  of 

*tlJbmmxK  ',rt»  wnoii  iM  nil  eacao  used  in  making  chocolate  in  that  country,  is  imjx>rte<l  from  Guatimala,  Ma* 
fM3Bftio,C«raccafl,  and  Ciuayai^uiL  But  even  in  Caraccas,  which  hsiis  always  b(?en  famous  for  the  (luality  of  its 
lOlir  *^" '  ''^" 'Stations  now  thrive  less  luxuriantly,  as  cultivation  has  rendered  the  elimate  less  humid  than 
§HBrr  '  its  culture  is  rapidly  extending  in  the  c*astem  provinces  of  New  Barcelona  and  Cumana, 

^■pjO-t-,'  -ai  -...   fu  j    K limit  1,  wc»ody  regions  between  Cariaco  and  the  Golfb  Triste, 

Tha  1tafWiSt>  Uruuka  break  out  from  the  bark  of  the  stems  and  frcmi  the  roots,  and  pnxlucc  a  cu- 

QiMilH!r*Gk(.<  fn  i '  >  bn  bes  long,  consisting  of  a  reddish -wliite  pulp,  in  which  are  imbedded  from  twenty* 

fivrtolbrt/  <    •     '    ils,  covered  with  akindof  skin.  Ti^lien  the  fruit  is  ri|>e  it  is  opened,  and  thosetMifl 

f^enacyred  »-'  i;  jk-,  in  which  they  art*  loosely  covered,  and  there  they  an*  allowerl  to  undergo  a 

JaMi€^lb(~'  :i  sevenil  day»,  the  heap  being  carefully  examined  fn>m  time  to  time.     By  thi« 

|it>ua*  th^  r  in  colour,  and  lose  much  of  the  pieeuliar  bitterness  which  they  possess  in  the  fresh 

flat^  -  Ujcn  done  to  elucidate  the  cheuueal  composition  of  the  cacao  kerncb  ;  the  ebief  peeu- 

^li|]«  ,  the  preface  of  a  peculiar  mild  tat,  of  the  consistence  of  butter,  to  the  extent  o(  from 

IS  til  IhS  yi*t  a  lit. ;  a  peculiar  nitrogenous  body  to  which  we  have  already  alluded  in  speiddug  of  calTiine, 
tanoaiA  tlMobrominr%  an^l  which  is,  |K'rhaps,  the  substance  riehest  in  nitrogen  which  is  now  known  ;  and  lastly, 
^ai  ailbitAiiGC  which  develops  by  roasting  the  fine  aroma  of  well-prepan;d  ehoeolate.    The  usual  mode 
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of  preparing  chocolate  is  to  roast  the  beans,  in  exactly  the  same  way  as  the  berries  of  the  coffee  are  prepared, 
by  which  they  become  aromatic,  less  bitter,  and  very  brittle.  They  are  then  broken  under  a  wooden  roller, 
and  winnowed  to  separate  the  husks,  which,  under  the  name  of  shell,  are  sold  to  the  poorer  people,  who,  by 
long  boiling,  obtain  a  kind  of  decoction  which  is  considered  wholesome,  and  is  even  used  by  many  wealthy 
invalids.  ]U  is,  no  doubt,  harmless,  and  by  the  aid  of  the  imagination  may,  perhaps,  be  wholesome.  The 
seeds,  thus  freed  from  their  husks,  are  ground  by  machinery,  at  a  sufficient  temperature  to  melt  the  fat,  which 
thus  yields,  ¥ath  the  rest  of  the  kernel,  a  kind  of  paste  that  solidifies  on  cooUng,  and  may  be  moulded  into 
sauares, — a  method  of  preparation  well  known  to  the  Mexicans  before  the  Conquest.  Sometimes  a  quantity 
of  sugar  is  worked  up  with  the  paste. 

A  great  many  qualities  of  cacao  seeds  come  into  commerce,  of  which  that  from  Uritucu,  near  San  Sebas- 
tian, in  the  province  of  Caraccas ;  CapiriquaL,  in  the  district  of  New  Barcelona,  already  mentioned ;  and 
Esmeralda,  at  the  junction  of  the  Orinoco  and  the  Guapo,  and  in  the  richest  part  of  the  region  of  primeral 
forests,  are  the  most  celebrated ;  whilst  that  from  the  West  Indies  is  the  worst.  The  produce  of  the  former  di»- 
tricts,  as  well  as  of  the  coasts  of  Guatimala,  are  exported  to  Mexico,  France,  Spain,  and  Italy,  which  acooonts 
for  the  superiority  of  the  chocolate  prepared  in  those  countries  over  that  prcnduced  in  Great  Britain,  whose 
supplies  of  seeds  are  derived  from  the  West  Indies.  It  is  possible,  also,  that  cultivation  ma^  have  produeed 
vaneties  of  the  theobroma,  as  in  the  case  of  the  apple  and  the  pear ;  and  certainly  at  the  tune  of  Uie  expe- 
dition of  Cortes  four  varieties  were  indicated  by  theMexicans.  The  Spanish  Amencans  do  not  use  the  vaniDa 
in  making  their  chocolate,  as  the  Mexicans  did ;  they  believe  it  to  be  unwholesome,  especially  for  those  of 
an  excitable  temperament.  Nearly  the  whole  of  this  delightful  spice  now  collected  is  sent  to  Europe,  and 
although  it  grows  luxuriantly  in  Tropical  America,  its  price  is  very  high,  and  is  hence  not  so  much  employed 
as  it  ouierwise  might  be. 

Cacao  berries  fonnerly,  and,  we  believe,  still  to  some  extent,  perform  the  same  office  in  parts  of  Mexico  as 
the  small  shell-fish,  the  Cypnga  moneta^  does  on  the  coast  of  Airica,  namely,  serves  as  money ;  15  kemeb 
being  equivalent  to  about  one  farthing.  This  is  not  the  only  case  of  an  article  of  food  being  used  for  this 
purpose,  for  the  tea,  made  into  bricks,  and  used  to  such  a  large  extent  in  central  Asia,  is  employed  in  tbe 
same  manner.  Indeed,  at  Kjachta  and  Maimatschin,  the  frontier  towns  of  the  Russian  and  Chinese  empires, 
brick-tea  is  the  chief  circulating  medium  between  the  merchants  of  both  nations. 

There  were  two  exhibitors  of  chocolate.  Fry  and  Sons,  of  Bristol,  and  L.  A.  Monteiro,  of  Londcm.  The 
Messrs.  Fit  contributed  a  very  interesting  and  complete  series,  consisting  of  specimens  of  the  pod,  dried  and 
preserved  m  spirit  of  wine ;  specimens  of  the  leaves,  flowers,  wood,  &c.,  of  the  Theobroma  caccto ;  views  of  a 
coca  hualj  or  cacao  plantation,  and  other  scenes  in  the  Island  of  Trinidad ;  specimens  of  nibs  and  sheDs ; 
varieties  of  seeds,  among  others  the  pale,  gray,  and  dark  Trinidad  in  the  raw  state,  and  the  latter  in  the  roasted, 
also,  Domenic  a  Nicaragua,  Grenada,  bnght  and  dark,  Caracoa,  Caraccas,  &c.  Amongst  the  manufactured 
articles  were  specimens  of  granulated,  flaked,  soluble,  and  homoeopathic  cocoa  (a  kind  of  inferior  chocolate), 
chocolate  de  voyage,  &c.  Mr.  Monteiro  exhibited  some  Caraccas  and  British  West  Indian  seeds,  and  three 
varieties  of  chocolate,  the  first  quality  made  of  Caraccas  seeds  alone,  the  second  of  a  mixture  of  the  latter 
and  West  Indian  seed,  and  the  third  of  West  Indian  alone. 

Chocolate  is  not  much  employed  in  these  countries,  the  total  imports  being  6,773,960  lbs.  in  1S51,  and 
6,268,525  lbs.  in  1852,  of  which  only  3,024,338  lbs.  were  entered  for  home  consumption  in  1851,  and 
3,382,944  lbs.  in  1852.  Perhaps  the  chief  cause  of  this  is  to  be  found  in  the  bad  quality  of  the  cacao  seeds 
importe<l  into  Great  Britain,  and  the  still  worse  quality  of  the  articles  manufactured  therefrom.  Tlie  greater 
part  of  the  articles  sold  under  the  name  of  cocoa  and  chocolate,  &c.,  in  these  countries,  consist  of  sago  or 
potato  fecula,  mixed  with  cocoa-nut  butter  from  the  cocoa-nut  palm,  and  not  to  be  confounded  with  the 
theobroma,  and  a  little  real  ground  cocoa-nibs,  the  whole  cocoa  being  coloured  with  some  extract  of  a  dye- 
wood.  If  the  characteristic  of  the  Messrs.  Fry's  homoeopathic  cocoa  be  that  of  all  the  medicines  bearing  that 
name,  namely,  the  presence  of  only  minute  traces  of  the  essential  substance,  in  this  case  of  the  cacao,  we 
beUeve  we  might  safely  recommend  seven -eighths  of  every  kind  of  cocoa  and  chocolate  sold,  to  the  followers 
of  the  doctrine  of  Hahnemann  as  containing  only  infinitesimal  doses  of  the  cacao.  Nowhere,  except,  perhaps, 
in  Mexico,  is  chocoUite  to  be  obtained  equal  to  that  made  in  France  ;  the  appreciation  in  which  that  agreea- 
ble, wholesome,  and  highly  nutritious  beverage  is  held  there,  can  be  best  estimated  by  the  great  variety  of 
ways  in  which  it  is  prepared,  and  the  number  of  machines  which  have  been  constructed  for  its  preparation. 

TOBACCO. 

Man  has  certainly  some  very  curious  habits,  for  some  of  which,  such  as  smoking  tobacco  and  using  snoff^ 
it  is  very  difficult  to  account.  We  have  already  drawn  attention  to  the  striking  coincidence  of  the  use  of 
drinks  containing  the  same  or  analogous  nitrogenous  substances  by  the  inhabitants  of  different  countries. 
The  smoking  of  another  class  of  substances,  also  containing  peculiar  nitrogenous  bodies,  such  as  opium,  the 
Ccmabis  sativa  or  Indian  hemp,  and  the  tobacco,  is  not  less  remarkable ;  and  would  seem  to  point  to  a 
strong  feeling  which  exists  amongst  mankind  for  the  use,  under  certain  circumstances,  of  some  exciting  or 
nareotic  substances,  as  a  substitute  for  physical  exertion  and  the  unfettered  use  of  the  animal  powers. 

Under  the  name  of  tobacco  is  included  the  leaves  of  a  number  of  plants  belonging  to  the  genus  Nicotiana 
and  family  of  the  Solanae,  which  also  includes  the  potato.  Some  species  of  this  genus  appear  to  have  been 
originally  indigenous  to  China  and  Hindostan,  as  well  as  to  America,  whence  the  knowledge  of  tobacco  Bnt 
came  to  Eutoikj.  It  was  observed  in  Hayti  by  Columbus,  where  it  was  called  by  the  aborigines  cohoba,  or 
cohobba^  and  the  sort  of  forked  tube  used  for  smoking  it,  tobacco.  The  first  account  of  this  custom  was 
brought  to  Europe  in  1496,  by  a  priest  named  Romano  Pano,  who  accompanied  Columbus  on  his  secood 
voyage.  It  was  used  as  snuff,  as  well  as  smoked,  both  in  Mexico  and  Peru,  and  was  caUed  in  the  former 
yetl^  and  in  the  latter  sayri.  According  to  Humboldt,  tobacco,  rolled  into  cigars,  was  in  common  use  amongst 
the  chiefs  of  the  court  of  Montezuma,  not  only  to  aid  their  after-dinner  siesta,  but  also  to  assist  in  prtMlocuig 
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I  after  breakfast,     Styrax  balsam  and  otlii^r  odoriferous  substances  were  often  mixed  witb  the  tobacco,  iti 

■  to  {nafvune  the  air.     It  appears  thut  the  use  of  tobaci'o  was  confined  to  the  higher  cla.Hi*ei*  among  the 

t  It  was  among  all  the  tribes  of  Indians,  the  cahnnet  or  pL{>e  of  [icace  betJig  smoked  by  the  chieJa  in 

Bnidfii  ito  use  for  smoking^  tobacco  whs  esteemed  by  the  Aztecs  and  Peruvians  a  CTiectfic  for  tootb-ache, 
VT,  and  niany  otber  diiteases;  and  it  ajipears  that  it  first  b**C4mie  known  in  Euro|>o  for  tbejje  pro- 
I  w«  leani  from  a  curious  treatif^e,  onpntdly  written  in  I>atin,  upon  thf  subject^  by  Jcfin  Neandor^ 
^pbvnician  of  Leyden,  According  to  thisautbority,  the  first  «jx-cial  notice  of  the  plant  made  in  Europe  was 
f  Jisttn  Nicot,  a  native  of  Nisines^  and  Andiitiisador  for  Francis  I.  at  the  court  of  Lisl>on.  He  wau  pre* 
_  I  by  a  Flemish  centletuau.  then  Kce[)er  of  the  Koyal  licconls,  witb  a  jitrange  pliint  hitely  brought  from 
Florida.  He  wilhngly  accepteiJ  the  plant,  and,  in  constMiuence  of  \U  ifirity,  curofnlly  cultIvate^l  it  in  his 
gsrden.  He  aUo  confirmeiL,  by  many  tiiak,  its  medicinal  qualities  for  i\w  cure  of  colie  ;  and  the  succeas  of 
thcae  cures  waa  so  great  that  the  tobacco  began  to  be  cultivated  in  several  parts  of  rortugal,  under  the  name 
of  the  AmbMeador^g  berb.  On  \m  return  to  France  f^onie  time  ai'ter^  he  prt>!^'.nted  a  quantity  of  the  seeds  of 
tJik  plant  to  the  Queen-Mother^  Catherine  de  Medids,  who,  on  Iciirmng  that  it  was  a  valuable  specific, 
viibed  to  gii^  It  her  own  name,  and  hence  it  was  called  Cherte  a  la  Reijne  Catheriimire  ct  Medicfe :  or  herb 
of  tlhe  Queen^  Catherine  and  Medici,  and  thui^  came  into  vogue.  It  la  from  this  Jean  Nieot  that  the  bota- 
of  the  genus  of  plants,  to  which  tobacco  belongs,  was  called  by  botanist*  Nicotiaua,  and  the 
*  principle  of  that  plant,  Nitx>tine.  About  this  time  abo  it  was  intrnducxd  into  Nurth  lt»dy  by  Nicola* 
m,  an  eecle^iastic  who  was  then  on  an  embiiiisy  in  France,  and  who  sent  ^ome  plants  to  bia  uncle, 
Akpbmue  Toumabon,  another  ecclesiastic  ;  hence  the  name  Toumabtme^  by  which  it  was  known.  At  Rome 
it  wm  GftUed  Sainte  Croix  berb,  beiyiuse  it  was  introduced  there  by  the  Cardinal  Saiute  Croix,  Apot<toUc 
Kvncio  io  FortugaL  It  was  also  calicd  the  sacred  herb ,-  but  it  would  occupy  pages  to  meru ty  enumerate 
tk^  mmqi  etven  to  it  during  the  first  years  alter  its  introduction,  most  of  which  have  reference  to  it^  mediduul 

xlie  ptac^oe  of  smoking  tobaocx)  gradually  followed  in  the  track  of  its  use  as  a  medicinal  pbuit,  and  in  a 
iboK  titne  was  common  over  the  greater  part,  of  Europe  ;  it  having  Ikjcu  introduced  into  Germanv  and  the 
wfaofe  oftuiddle  Europe  by  Charh/s  V,  It  is  dilheult  to  say  whether  the  intrtKluetion  of  t?moking  IntoEng- 
i  be  due  to  Admiral  Drake  or  to  Sir  Walter  Kaleigh ;  ni  either  case  the  perio<l  of  its  lutrodnction  was 
[  abi>ut  the  year  ir»H6.  \M\en  smoking  first  began  to  Ik?  practised  it  met  with  the  most  desperate 
«|ipQflt»oii.  Thai  most  absurd  and  pedantic  of  kinp,  James  I.  of  Eiiglan<i,  laid  a  duty  of  six  shillings  per  pound 
iip0tt  all  tobacco  imported  into  Engknd  In  Switzerland,  smokers  of  tobacco,  or  inn-keepers  who  permitted 
iliui  ia  tbdr  botuoA,  wei«  mmished  by  the  magistrates.  In  Russia,  even  so  late  as  the  year  1634,  the 
\  of  tobacco  wa»  piinisuabh*  witb  death  ;  and  even  long  liubsecjuent,  with  the  loss  wf  tb*»  nose.  Dozens 
(  were  written  to  prove  its  wonderful  (|oalities,  and  an  equal  number  to  prove  thut  it  was  [xiisonous 
1  filllijr.  llie  most  cclebrau*d  of  the  hitter  is  thu  Count erhlfixte  to  Totmcctt^  by  James  I.,  whicli  describes 
oki^g  to  be  '■*  a  custome  loathsome  to  the  eye*  hatefull  to  the  nose,  hamicfuU  to  the  braine^  ihmgerous  to 
r  knUBii  and  in  the  blacke  sthokieg  fume  thereof  neerej^  rcst^mbUng  the  horrible  Stigian  wiioake  of  the  j»it 
tH  {ft  }  •*  —: 'f  -sc/'  The  gallants  of  that  dav  smoked  tobacco  ;  indi*d  it  ap(»eared  to  be  then  the  particular 
kkf^  >,  and,  if  we  are  to  believe  King  James^  quite  as  expensive  as  rftciiigor  any  of  the  sjieciali- 

i  of  -  of  this  day.     "  Now  how  you  are  by  this  custome  disabled  in  your  gotids  let  the  gentry  of 

I  lai  A^tnesse;  some  of  them  bestowing  three,  some  foure  hundix^l  pounds  a  yeere  upon  this 

which  I  am  sure  might  be  b^towed  upon  many  farre  better  tises.  I  retul,  indeed,  of  a 
1 .  \  'MS  for  abusijig  the  favour  of  the  Emperor  jUexiinder  Severus,  liis  master,  by  taking  bribes 
r  -iiri'trv  persons  in  his  nuister's  eare  (for  who  he  never  once  ojiened  liLs  mouth),  wjis  justly 
iftokad  wttli  smoke,  with  tbisdoome :  Fumo  pereat  r/nifumum  fjendifiil :  but  of  so  many  smoke-buyers  as  are 
M,  Hm  pfefli*ttt  in  this  kingdome,  I  never  read  nor  bean!/'  llie  fint"  gi^ntlemcn,  on  then-  side,  lUd  not  fail  to 
iMid  tiie  plant  in  much  the  same  style  that  its  opponents  depreciated  it.  Thus  Ben  Jonson,  in  Evenf  Man 
m  ki9  Mmmtmr^  makes  Captain  Bobadil  say — ^^t>ii%  believe  me  (upon  my  R'hition)  for  what  I  tell  vou  the 
worli  abftll  not  reprove,  I  have  been  in  the  Indies  (where  this  herb  grows),  where  neither  myself  nor  a 
4aBeil  fpwUemen  more,  of  my  knowledge,  have  n^'eived  the  taste  of  any  other  nutriment  in  the  world  for  the 
nc»  of  otii?  and  tw^-nty  weeks  but  the  fume  of  this  simple  only.  Therefore  it  cannot  be»  but  *tis  most  divine. 
Fbrf^cr^  take  it  in  the  nature,  in  the  true  kind,  so,  it  makes  an  antidote  that,  bwd  you  taken  the  most  deadly 
t  plaitt  in  all  Italy,  it  should  expel  tt.  and  ehirify  you,  with  as  much  ease  as  I  s^k'ak.  And  for  your 
id,  jDor  bftlsamum  and  your  St.  John's  wort/are  all  mere  guUeries  and  trash  to  it,especiaUy  your 
your  nicotian  is  good  toii,  I  could  say  what  I  know  of  the  virtue  of  it,  for  the  expulsion  of 
f  r«w  homours,  crudities,  obstructions,  with  a  thousand  of  this  kind  ;  but  I  profess  myself  no  quacJt- 
Oftiv  riitr.  rn«K*h — bv  Hcrcules,  I  do  hold  it.  and  will  afiinu  it  (befon^  any  prince  in  Eun>{My)  Uj  be 
Ik*  1  precious  wued  that  ever  thi_<  earth  tendt^red  to  the  uh*'  of  man.'*     The  exaggeration 

soli  -  iwever,  as  nothing  to  that  of  the  following  dcnuncbition  of  Cob,  the  watrr-lK-arer,  in 

m  pi  Gofls  me^  I  marie  what  pdeasure  or  felicity  they  have  in  taking  this  roguish  tobacco  ! 

I  flood  ft  ^,  but  to  choke  a  man,  and  till  him  full  of  smoke  and  eraljens ;  there  were  four  died  out  of 

4ifii»  waam  la»t  wruik  with  taking  of  it,  and  two  more  the  bell  went  for  yesternight ;  one  of  them  (they  say) 
wM  wmo'  ^wcmpe  it ;  he  voidinl  a  bushel  of  soot  yesterxlay,  upward  and  dowuwarti  By  the  sttn^ks,  an  there 
W  BO  wtjer  men  than  I,  Fd  have  it  present  whippings  man  or  woman,  that  should  but  deal  with  a  tobaceo 
pm:  w!kT«  il  will  stifle  tbem  all  in  the  end,  as  many  as  use  it ;  it's  little  better  than  ratsbtme  or  rosaker.^ 
ifiii  Ifae  iihii  of  ilie  Im^bel  of  si>ot  is  not  a  mere  joke  of  **okl  Ben,"  but  a  common  prejudice  of  the  time, 
tn  bKf»  Ifai  IbQowing  statement  upon  royal  authority : — ^^  Surely,  smoke  becomes  a  kitchm  farre  better  than 


•t  ikw  toerfbes  tobacco  in  hU  dictionary  :  ''Kko- 
I  «i  «a«  mpem  dlMcrbe  ds  virtu  admirable  pour  gncrir 


Umtm  aarmres  pUyes  aloereB,  dumcrcs,  dartes  et  autros 
teU  accidenta  aa  fxipa  humain,** 
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a  dining  chamber,  and  yet  it  makes  a  kitchin  also,  oftentimes,  in  the  inward  parts  of  men,  soylins  and  in- 
fecting them  with  an  unctuous  and  oily  kind  of  soote,  as  hath  bene  found  in  some  great  tobacco  takers,  that 
after  tneir  death  were  opened." 

Neither  the  restrictions  nor  pamphlet  of  King  James,  however,  produced  very  much  effect  upon  the  pub- 
lic mind  any  more  than  the  law  of  his  predecessor,  Elizabeth,  denouncing  indigo  as  an  invention  of  the 
devil,  and  forbidding  its  use  under  severe  penalties.  For  in  the  course  of  the  succeeding  century  it  was 
deemed  fashionable  at  most  European  courts  to  use  snuff  to  such  an  excess,  that  the  lace  then  much  used  in 
the  front  part  of  the  shirts  of  the  nobility  was  always  varie^ted  vrith  the  brown  powder,  as  the  hair  was 
with  powdered  starch.  This  extravagant  use  of  snuff  was  earned  to  such  an  extent  that  Pope  Innocent  XO. 
had  to  publish  a  special  Bull  to  prevent  its  use  in  the  church  of  St.  Peter. 

Tobacco  requires  a  rich  soil  and  a  warm  climate,  and  although  it  will  grow  even  in  Ireland,  and  is  cul- 
tivated to  a  considerable  extent  in  Europe,  it  may  be  considered  as  a  tropical  or  sub-tropical  plant.  The 
growth  of  plants  depends  upon  so  many  circumstances  that  we  may  naturally  expect  to  find  considerable 
variations  m  their  composition  according  as  the  conditions  of  growth  varies.  This  is  more  especially  the 
case  with  the  leaves  where  the  changes  constituting  theprocess  of  growth  take  place.  Accordingly,  we  find 
that  tobacco  varies  in  composition  to  a  great  extent.  The  finest  tobacco  is  that  produced  in  the  province  of 
Varinas,  near  Caraccas,  and  in  Cuba.  Next  to  these  come  the  tobaccos  of  the  Philippines  and  of  Trinidad, 
although  but  little  is  now  grown  in  the  latter,  and  its  fame  is  much  fallen  from  the  days  when  a  *^  pipe  of 
Trinadado"  was  considered  as  the  greatest  luxury  to  be  purchased.  The  chief  part  of  the  tobacco  now  con- 
sumed in  Europe  comes,  however,  from  the  United  States,  especiallv  from  Virginia,  Maryland,  and  Carolina, 
that  from  the  nrst  named  being  considered  the  richest.  Considerable  quantities  are  also  grown  in  Europe, 
but  with  the  exception  of  that  produced  alons  the  valley  of  the  Danube,  and  its  tributaries  in  Hungaiy,  and 
in  Turkey,  it  is  of  very  inferior  quality.  It  has  been  grown  along  the  Upper  Rhine  since  1697,  and  m  the 
neighbourhood  of  Magdeburg  and  other  parts  of  North  Grermany  ever  since  1676.  It  is  also  largely  culti- 
vated in  France,  in  the  departments  of  the  Pas-de-Calais,  the  Bas  Rhin,  Nord,  Lot,  Lot-et-Giaronne,  Dle-et- 
Vilaine,  Var,  and  Bouches-du-Rhone.  The  seed  is,  however,  obliged  to  be  freshly  imported  from  time  to 
time,  as  after  five  years  the  tobacco  becomes  abominable,  especiaUy  where  rich  mtrogenous  manures  are 
employed,  which  is  almost  always  the  case,  as  otherwise  the  crop  would  not  pay.  Tobacco  was  formeriv 
attempted  to  be  grown  in  Ireland,  but  happily  for  those  who  indulge  in  smoking,  the  production  of  a  rank 
and  fetid  substitute  for  real  tobacco  has  been  prevented.** 

It  has  not  yet  been  decided  what  is  the  true  cause  of  the  pleasure  experienced  in  smoking ;  but  it  is 
usuallv  attributed  to  apeculiar  colourless,  oily  liquid,  which,  like  quinine  and  morphia,  acts  as  a  base,  fonn- 
ing  salts  with  acids.  This  liquid  has  a  slight  smell  of  tobacco,  but  when  mixed  with  ammonia  or  spirit  of 
hartshorn,  or  when  gently  heated,  it  becomes  nauseous,  and  pungent  to  a  very  high  degree.  It  irritates  the 
eyes  and  nose,  and  in  small  doses  of  a  few  drops  it  is  poisonous ;  in  lesser  doses  it  produces  vomiting.  The 
quantity  of  this  substance  present  in  tobacco  is  very  variable  according  to  the  locahtjr  whence  obtained ;  the 
statements  published  with  respect  to  this  point  are  not,  however,  very  definite.  As  m  the  case  of  the  theine 
in  tea,  the  results  of  the  first  experimenters  were  too  low.  According  to  the  latest  analyses,  the  dried  tobaccos 
from — 

Department  of  Lot  contained  7*96  per  cent  of  Nicotine. 
„  Nord,  .  „  .  .    6*58  „ 


Virginia 

•  »>  • 

.    6-87 

Maryland 

•   n  • 

.   2-29 

Havamiah  less  than 

.   2 

Besides  nicotine,  tobacco  appears  to  contain  other  substances  rich  in  nitrogen,  one  of  them  resembling  in  many 

•  With  some  inconsiderate  persons  the  prohibition  of  the  which  should  be  the  case  if  no  special  advantage  was  ex- 
growth  of  tobacco  in  this  country  is  one  of  the  Irish  griev-  tended  to  it ;  but  as  the  relative  value  of  the  two  articles  to 
ances.  We  are  gravely  told  that  the  Irish  farmer  should  be  each  other  is  about  in  the  proportion  of  1  to  4,  the  price  of 
allowed  to  devote  his  land  to  the  production  of  any  crop  he  the  native  tobacco  should  be  l^dl  when  that  of  the  foreign 
pleases,  without  any  interference  on  the  part  of  the  Govern-  tobacco  is  Qd.  Had  the  revenue  from  tobacco  been  idood- 
ment  Nothing  can  be  more  plausible  than  this ;  and  if  a  siderable  there  could  have  been  little  objection  to  throw  the 
fair  field  and  no  favour  were  only  demanded,  such  a  claim  trade  entirely  open  ;  and  the  experience  of  a  single  season 
would  be  irresistible.  Large  sums  were  undoubtedly  made  would  have  dispelled  the  delusion  as  to  the  supposed  advan- 
by  the  growth  of  tobacco  in  Ireland  preWous  to  the  prohibi-  tages  derivable  from  tobacco  culture  in  the  United  Kingdom ; 
tion ;  but  it  must  be  recollected  that  such  profits  were  but  inasmuch  as  some  five  millions  steiiing  per  annum  wen 
realized  under  a  system  of  protection,  by'  which  an  import  derivable  from  that  source, — a  sum  which  could  not  be  trifled 
duty  was  levied  on  the  foreign  article  at  least  ten  times  the  with, — the  only  course  open  to  the  Government  was  to 
value  of  the  tobacco  itself;  while  it  cost  bd.  to  6d.  per  prohibit  tobacco  culture  altogether.  Those  who  complain 
pound,  the  duty  was  bs.  It  must  be  ob\ious  that  if  the  of  this  being  done  simply  contend  that  the  community  slioakl 
plant  was  grown  to  any  extent  in  this  country  the  revenue  be  hearily  taxed  for  their  especial  benefit.  WTien  tobcooo 
must  suffer  for  the  especial  advantage  of  the  tobacco  growers.  of  good  quality  cannot  be  grown,  under  any  circumstanoei, 
The  only  course  open  to  the  Government  was,  therefore,  in  this  climate,  it  is  plain  that  the  production  of  the  aitide 
either  to  place  the  native  and  foreign  grower  on  equal  terms,  coidd  only  take  place  under  a  system  of  protection.  The 
or  altogether  prohibit  the  home  production.  The  fact  of  the  position  here  contended  for  is  so  obvious  that  it  almost  aa- 
usual  price  of  Irish  tobacco  being  ]«.  6dl  per  pound,  while  vours  of  puerility  to  occupy  space  in  illustrating  it  It  ia, 
that  of  the  imported  article  ranged  from  5#.  to  8*.  per  pomid  however,  notorious  that  the  prohibition  is  made  a  grievanea 
(duty  included),  showed  that  the  indigenous  could  not  com-  of;  and  the  fact  of  this  being  so  only  shows  how  little  tha 
pete  with  the  foreign  article,  on  equal  terms.  Even  were  mass  of  the  people  think  for  themselves  on  queationa  of  thia 
there  no  difference  in  quality,  it  is  not  pretended  that  to-  character. — Ed. 
bacco  could  be  produced  in  this  country  at  Qd.  per  pound. 
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rei|i$cU  morphui^  one  of  the  most  active  substances  present  in  opium  ;  the  other  is  a  peculiar  basic  sxibstaiirt* 
tlaa^  about  which  we  know  hut  Uttle>  The  reinainiiii;  sul)sUiiices  i*uiitiiined  in  tobai^i^o  differ  apparently  in 
liotiiiiig  from  thi-i*^  containeil  in  other  drii  tJ  leaves^,  t^vcLpt^  jjerhapa,  in  being-,  like  all  plants  containing  pecu- 
Hamttro^iioii?  fnjb*4tauee*i^  rich  in  gluten-like  bodies. 

The  tul»ac*;o  of  commerce  has,  in  many  c^ist^s,  undergone  a  ixmdiar  ft'mientation^  induced  by  hiving  the  par- 
ti«nv  dried  leaves  in  heups  for  a  week  or  two.  The  effect  ol  this  prt>cess  is  to  deeonipoee  part  <»f  tlie  gluten* 
biicHi'^  jii«t  TOeiitioned,  and  which  would  j^ve  the  odour  of  burnt  hom  or  glm?  to  the  suioke,  and  al^o  to 

Eitilixe  a  portion  of  the  nicotine.  S<jnietimeii,  hciwever,  thr  leavc's  iir*'  nierefy  dried  Ixiure  l^eiii^  sent  into 
toarkcL  *rhe  nmntdaet ore  of  tobaccos  in  these  countries  is  very  Siiiuple :  the  s^mall  bundle^*  in  ubieh  the 
Itttf  acre  tied  np  b>  their  st^^ms  an*  openefl  out,  ami  laid  upon  a  tii»or,  genendly  of  tiags,  »"d  sprinkled  with 
wnlarto  antj  *  i^u,rt  m  /My  ilanij*  them^  and  aftenvanlt^  allowed  to  ssoak  for  about  tTventy-fum"  hours,  duniij;  which 
lltty  ondftr;:  fermentation.     Tobacco  wliith  has  not  been  previously  fermented  rerpiirL,*?  to  be  hud 

ftirmloQf(et  mI  in  order  to  induce  the  fermentation,  a  dilute  Si:>lution  ciftn-acle  or  liquorice  or  decoc- 

cioD  of  fij^  teehnieailv  willed  gauce^  U  UMni  whenever  it  ciin  be  done  with  impunity,  for  the  Excise  regnlations 
farbid  the  usirof  an^'thtng  but  water.  Where  tlie  tobaceo  ha.s  lieen  prcviouiily  very  hit^hly  fermenttJ,  HMuuce 
10  made  witli  ?idt  which  nlwnyjt  a^d^^ts  in  ket  pin^  the  tobacco  damp  ;  the  salt  i-etanls  the  J'enneu  tat  ion,  nnd 
pi«Ttlit!=^  the  tobacco  becoming  too  much  ht^ated.  A  goorl  deal  of  the  Ihivour  of  the  tttbaceo  depends  upon 
Cbe  maiiAgfnient  of  this  Icrmeutation,  for  it  would  ajjiiear  that  ita  peculiar  aroma  is  the  result,  in  a  grt^at 
ai«Mitn%  of  that  process.  AfVer  the  fermentation  the  1cm ves  may  Ik-  o|iened  out  and  Hurled,  and  the  ditferenl 
lciii(U  miJted  wliich  are  neeessan'  for  the  kind  nHpitr\'d  ;  for  it  is  ]>rtiper  to  remark  here  tlrnt  tobaeeonists  al- 
most invftriiibly  mix  a  number  of  diflerent  tohjiei'oa,  as,  for  exuniple,  Virginia  and  Maryland,  in  order  to  pro- 
^Dcv  oertaii^         '       of  the  manufactured  article. 

llw  fur  '  ies  of  tobacco  sold  hen\ — such  oA  shag-TctumSj  hird^it'eifc,  tuist  or  roU^  pigtfiil^  caveH' 

If— 4>n1y  unH  I  in  f  tiH  ipiality  of  the  tobacco  em  jdoyt^fl,  the  removal  or  not  of  tue  mid-rib  or  vein,  and  the  form 
t  to  it.  In  IrelaoiL,  twist  or  roll  i«  the  usual  kind  mtide  ;  and  is  sim]»ly  a  snndl  njtie  spun  from  the  finest 
^^  .1 1. .  I  ...*,,  a  coil,  and  subs«^quently  subjected  to  etnisirlerable  j iWHsure.  Bird's-eye  and  shag  are  the  usual 
i :  these  Utter  require  iu  have  the  niid-rib  rtiuioved  or  torn  away.  The  leaves,  after  umlcr- 
;  ti..  (,  .itiom  if  neeeii5an%  are  laid  upon  one  another,  until  a  sufJicient  pile  Is  fonned.  which  is  then 
1  into  a  enke  u]>out  two  or  thrt^'  iu<*hes  thick.  It  is  then  cut  by  a  fH'fubiir  kind  of  nuichiue  into  tliin 
\;  after  which  it  isojiened  out  and  dried  ujxin  hot  piatt^s.  Simie  tobaccos,  bke  thatof  Varina?,  come  into 
Hhe  ittarkH  in  a  twisted  foi-ui,  diflrring  trom  our  twist  oulv  in  bt^ing  much  bghter- colon  red,  aluiost  pertectly 
drv,  nR*i  twisteil  rather  into  ro|K'  than  into  a  cord.  This  lind  of  tobni'co  constitutes  the  kna.ster  or  eanajjter 
citW  Cffrmaiis, — a  name  which  is  derived  from  the  Spanish  wortl  ctifuiAtfi^  a  basket,  the  varinas  riills  tw^ing 
ttwialty  flacked  in  baskets.  ITifj*  kind  of  tobacco  requires  no  preparation  except  cutting  up.  In  Fnince  the 
"*  "  rn  cajforai  is  usually  made  of  a  mixture  of  tlie  tubaccoH  of  Mjir}laiub  Kt^utucky,  and  home-growir, 
I  with  salt  water^  fenuented  to  a  slight  dcgi-ee,  and  then  cut  up.  The  machines  for  effecting  this 
;  an?  both  ingenious  and  simple  ;  they  consist  of  two  en<ness  cloths  moving  iu  opposite  directions,  the 
MOfVitirttt  <if  which  brings  it  l>et ween  rollers  (by  which  it  is  presst^fl  together)  and  then  under  an  oblique  knife 
vlitcli  nu>%it*  up  iind  down  with  great  rajudity.  Tin'  shreds  of  cut  tobacco  him  next  passed  over  long  t^diles 
Ibnnrd  by  a  aeries  of  cylinders  of  cast-iron,  i>laced  in  juxtafKisition,  and  heated  by  t<team.  lids  o|>eraiion 
grns  a  crisped  appearance  to  the  tobacco,  wluch  it  retiiins  in  ettnmieree  ;  and,  in  addition,  favonn^  the  eva- 
paMdon  of  a  nortjou  of  the  nicotine  anci  of  the  e.^^eritial  i>H  which  w«iuld  utherwist*  give  a  tlisagriH^able  Ihivour. 
It  m  tbefl  picked,  and  placerl  on  tray^*  to  dry,  and  at\erward?i  left  in  a  mnss  for  about  one  month. 

Clfpir#  CTjnsi^t  simply  of  a  little  bundle  of  UmjscIv  rolled  leaf,  around  wln<'h  is  coiled  spii'ally  a  thin  leaf, 
Xf^i  •(;..♦.  'totither  terme<l  the  roie,  which  is  pn^viously  trimmed ;  one  end  of  the  cigar  is  cut  even  with  a 
i  t  ih<*  end  of  the  nd»e  is  wound  riaind  the  other  ^o  as  to  fonu  a  cone,  the  extremity  being  parted 

mtiL  -  ,._  '  hr.  lurtrd  with  chicory*  They  uih'  then  dried  and  sorted  according  to  the  colour  of  the  rttbe.  The 
oaoia^  twiu  i  u^xm  cigar-l^jxes,  when  they  do  not  refer  to  the  maker,  expre^^  the  degree  of  thi» 

coloiitr.  «ieh  vi,  eohmdo^  Colorado  chro^  and  amanilh^  which  expn^ss  the  order  of  intensiitv.    When 

ci|pU9  an*  made  in  Kur»:»jie,  givat  can*  is  Ix'stowed  upon  the  seleeti<tn  of  the  leaf  for  the  robe,  wluch  i»  ge- 
amll^  rtbtninid  frntu  Guayaquil  or  Trinidad,  and  on  the  Continent  from  Hungary;  the  goo<l  leaves  of 
Tirgitita  at-  ofu^n  used  for  the  inferior  kinds.  Formerly  the  tobacco  used  for  making  cigars  in  Eu- 

ropr  w«^  n  d,  being  meivlv  moifit4*ned,  but  the  cigars  thu^  made  lK*ing  exa-edingly  acrid,  it  is  now 

wmI  i  [i  luient  the  leaves  tor  some  days  in  doulde  barrels  covered  with  felt,  so  as*  to  n'tain  the  heat 

Mwlo  -  which  a  large  quantity  of  ammonia  is  disengagiii^b     It  is  also  usual  to  wash  and  prci^s  the 

leiTQ*  ui!i_Lid'  '1  to  form  the  rt>be^,  l>y  which  a  gummy  matter  is  removed  which  would  otherwise  blacken  and 
lndTl^,  iHien  bunietb  Cigars  are  made  by  Inmd.  Some  time  ago  a  Mr.  Maddy  uivented  a  machine  for  making 
tliaBi,  Th<^  tobaeiYi  inf^'udetl  for  the  interior  is  inserted  into  a  groove*  and  the  robe  is  placed  under  it  rolling 
dMil  wtikii  uarrie*  it  ah»ng,  at  tin*  same  time  that  it  rolls  it  roimd  the  cigarette  which  is  to  constitute  tiie 
iwtr<.     'i*h-     ■  nniei^  out  well  formeil,  but  it  luif;  to  be  trimmed,  which  complicates  the  aifair.     Each 

iBacliuir  n-*  [x*rs<m«.  all  of  whom  nmst  be  ver}'  intelligent,  attentive*  and  hnbituat^nl  to  its  use  •  and  it 

ytwiocBd  uLji,,  <•     J  cigars  m  a  day;  but  the  tJarae  number  of  ivork* people  would  make  an  eqiud  quantity 

Stftfiim   Ir  the  uianufaetnre  of  superior  unufT  great  care  is  bestowed  upon  the  seleelion  of  the  IcAves  em- 

lihml,  wliidi  are  n?ually  the  rankest,  or  thosi*  which  have  l>een  cultivatiHl  upon  highly  manured  laud,  and 

vfcicii  mnt,  then  ftre.  ri.  Ii   in  nicotine,  anri  the    other    nitrogenous  subylances  that  give  rise  to  the   pro- 

Alftirwi  <if  u  it  ion.     There  are  two  vcr)-  distinct  chuses  of  snufT'  in  use  :  one,  a  dark -brown 

4mm  P*''*^' '  a«i'l  the  other,  a  browid.sh-yellow,  dry,  and  conqiaratively  fine  powder.  Tlie 

'*d  on  the  Continent,  and,  to  some  extent,  in  England  ;  the  latter  constitute*  the 

_  1 1*'  \q3A  almost  exclusively  used  in  Irehind.     Tlie  best  damp  siiulf,  or,  as  it  issomi'tiines 

^SoamicU>  ii^i^i,  ^u/^y^«i  i^^  perhaps,  that  made  at  the  great  manufactory  in  rariii.     The  following  is  its 
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mode  of  preparation : — ^A  quantity  of  the  leaves  of  Virginian,  Kentucky,  and  indigenous  tobacco  firom  certain 
districts,  and  the  debris  of  the  leaves  from  all  sources,  are  mixed,  and  laid  in  trou^is  or  compartments  having 
a  bottom  of  flags,  and  then  moistened  with  salt  water.  Two  reasons  have  led  to  this  use  of  the  salt :  the  first  is, 
that  the  great  quantity  of  gluten  or  animal-like  matter  which  the  tobacco  contains  renders  it  liable  to  underso 
a  rapid  putrefaction ;  the  second  is,  that  the  salt  being  hygroscopic  keeps  the  leaves  sufficiently  moist  for  the 
process  of  manufacture,  and  for  their  subsequent  use  as  snuff,  as  we  have  abeady  noticed  in  the  case  of  to- 
bacco for  smoking.  The  leaves  thus  moistened  are  allowed  to  repose  for  two  or  three  days,  in  order  to 
equalize  the  humidity  of  the  mass.  The  moisture  contained  at  this  stage  may  be  estimated  at  20  per  cent,  of 
the  mixture.  It  is  then  cut  up  by  a  machine,  and  stacked  up  into  heaps  about  nine  feet  high,  where  it  is 
allowed  to  ferment  during  about  four  and  a  half  months,  durmg  which  the  temperature  rises  to  about  70" ; 
in  this  way  the  mass  gets  an  imiform  colour  and  an  ammoniac^  odour.  The  management  of  this  process 
requires  considerable  skill  and  attention ;  if  the  fermentation  be  carried  on  too  long,  or  the  temperature 
allowed  to  rise  too  high,  the  chopped  leaves  carbonize  and  become  a  mass  of  mould.  The  fermented  tobacco 
is  now  rappee*  d^  that  is,  reduced  to  powder  in  a  sort  of  conical  mill,  or  rather  mortar,  in  which  revolves  a  ver- 
tical roller  or  pestle  having  its  surface,  as  well  as  that  of  the  mortar,  cut  like  a  coffee  mill  into  knife  edges ; 
the  rappeeM  tobacco  is  then  sifted.  The  grinding  was  formerly  performed  with  hand-mills,  and  was  an  ex- 
ceedingly unhealthy  occupation,  as  the  work-people  were  in  an  atmosphere  of  tobacco.  At  present  seven 
men  are  sufficient  where  700  were  formerly  required.  The  powdered  tobacco  is  next  placed  in  cases  for  two 
months,  moistened  again,  and  turned  from  one  vessel  into  another.  During  these  operations  the  temperature 
again  rises,  and  the  mass  gradually  arrives  at  the  condition  in  which  it  is  sold.  Tne  whole  operations,  from 
ibB  entrance  of  the  tobacco  until  it  passes  into  consumption,  occupies  about  twenty-two  montns.  Dry  snuff^ 
or  high  toast,  is  quite  a  different  article,  and  takes  a  much  shorter  time  in  its  preparation.  The  chiefjfeature 
in  its  manufacture  is  the  stoving  or  toasting  of  the  tobacco  leaves,  which  are  then  simply  ground  to  form  the 
snuff.  A  good  deal  of  the  stalks  and  ribs  of  the  leaves,  which  must  be  removed  in  the  manufacture  of  dgars 
and  other  prepared  tobaccos,  are  employed  for  this  kind  of  snuff ;  and  they  are  sometimes  exclusively  employed 
for  that  purpose.  In  the  manufacture  of  snuffs,  the  sauce  used  for  fermenting  the  leaves  is  sometimes  very 
complex ;  in  most  cases  some  su^ar,  honey,  or  decoction  of  figs,  is  added,  and  some  salts,  such  as  carbonate 
of  ammonia,  pearl-ash,  nitre,  and,  occasionally,  some  odoriferous  materials  to  produce  an  agreeable  perfume. 
VTith  the  exception  of  alkaline  salts,  all  these  things  are,  however,  forbidden  m  the  United  Kingdom  by  the 
Excise  laws  at  present  in  force. 

In  some  countries  the  relaxation  of  the  laws  against  smoking  has  been  succeeded  by  the  equally  unjust 
83rstem  of  making  the  trade  in  tobacco  a  monopoty.  This  is  the  case  in  France,  Austria,  &c.,  where  the 
manufacture  is  in  the  hands  of  the  Government,  and  in  the  former  countiy  even  the  sale.  A  difierent  system 
is  adopted  in  these  countries,  which  is  scarcely  better  in  principle,  and  is  much  worse  so  fiir  as  the  artide 
produced  is  concerned.  The  consumers  of  tobacco  are  forbidden,  by  a  most  unheard-of  protective  duty,  fixxn 
the  enjoyment  of  the  superior  tobaccos  manufactured  on  the  Contment  and  America,  m  order  to  foster  the 
production  of  a  most  filthy  and  unwholesome  article  made  at  home ;  whilst  our  manufacturers  are  absolutely 
forbidden  to  make  the  slightest  improvement.  Some  notion  may  be  formed  of  the  system  of  protection  now 
in  force,  in  this  much  vaunted  free-trade  age,  when  it  is  stated,  that  common  twist  tobacco  is  protected  against 
cavendish  by  a  differential  duty  of  nearly  300  per  cent.,  or  1800  per  cent,  of  the  original  price  of  the  cavendish. 

It  is  only  within  the  last  century,  or  century  and  a  half,  that  the  inhabitants  of  civilized  nations  have 
begun  to  use  extensively  as  drinks,  or  for  smoking,  or  chewing,  substances  acting  as  narcotics,  or  excitants 
of  the  nervous  s\'stem.  The  question  naturally  arises,  what  will  be  the  effect  of  these  substances  upon  the 
human  race  ?  As  vet  we  have  no  data  to  form  even  the  most  hypothetical  speculations  as  to  its  influence  on 
our  physical  or  intellectual  powers ;  but  it  is  impossible  to  avoid  thinking  that  the  500  to  600  millions  of  pounds 
of  tea,  and  the,  perhaps,  stiU  greater  quantity  of  tobacco,  and  which,  according  to  Schleiden,  produces  annually 
about  1000  millions  of  pounds  of  caroonic  acid,  not  to  reckon  the  chocolate,  coffee,  Paraguay  tea,  and  opium, 
now  consumed  in  the  world,  must,  in  the  course  of  time,  produce  some  action  upon  mankind.  We  leave  the 
speculation  on  this  point  to  some  Anti-Excitation  Society  to  follow  out. 

There  were  three  exhibitors  of  tobaccos  and  of  snuff;  and,  so  far  as  the  varieties  made  in  Ireland  go,  the 
contribution  of  all  three  were  very  complete,  fully  illustrating  this  branch  of  trade.  Of  the  quality  of  to- 
bacco there  is  but  one  way  of  judging,  and  we  are,  therefore,  unable  to  speak  practically  of  the  samples  ex- 
hibited ;  but  the  well-mented  reputation  of  the  contributors  is  a  guarantee  that  it  was  excellent. 

The  following  Table  gives  the  number  of  pounds  of  tobacco  consumed  in  Grreat  Britain  and  Ireland  for 
the  first  year  of  each  dec^inial  period  of  the  present  century,  and  for  the  year  1852 : — 

1801, 16,904,752  lbs. 

1811, 21,376,267  „ 

1821, 16,698,152  „ 

1831, 19,533,841  „ 

1841, 22,309,360  „ 

1861, 28,062,841  „ 

1862, 28,558,939  „ 

Considering  the  great  increase  of  population,  this  Table  would  seem  to  indicate  that,  relatively,  there  was 
a  diminution  in  the  quantity  of  tobacco  consumed  during  the  last  half  century ;  and  that,  generally  speaking, 
the  increase  in  the  growth  of  tobacco  has  not  kept  pace  with  the  increase  of  population,  appears  evident  from 
the  following  Table,  representing  the  exportation  of  tobacco  from  the  United  States,  the  chief  sooroe  of  to- 
bacco in  the  world,  since  1800 : — 
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Tama  9kamn^  the  Total  Exports  of  Tobacco  from  the  United  States  from  the  Feat  18Q1  to  1851. 
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STAECHES  AND  8UGAKS. 

bt^ootifiil  resiilta  of  modem  cbemistrj',  and  one  which  must  b*  oitiinently  suggestive  to 
l^tniD  1,  is,  that  all  tbo  vurious  forms  of  organic  iiaturt',  from  thu  parchtMl  lichen  on  the  rocjc 
lOsit  dt^liciite  coloun'd  llower  as  well  tm  the  wonderfully  i*imKU-uctt?d  eye  and  brain  by 
tit  u,  ■^-an?  comjioM'd,  in  groat  part,  of  four  wubslanees,  which,  in  uur  present  stale  of  lamw- 

■re    '  ojt'tiiL'nts,   namely,  oxygen   and  hydrogen,  earlxju  and  nitrogen.     The  atmospbere 

k  of  1  u  and  nitrogen  ;  and  water  of  ti¥o,  oxygen  and  hydi-ogeu ;  carbon  aliso  existi*  in  the 

,  m  cutu  hi  until  "n  with  oxygen,  (onning  earbtmie  acid — a  gaa  which  we  constantly  breathe  bito 
,  and  which  forms  the  food  of  plants.     Thus,  in  water  and  air  we  have  the  ehiuf  materials  of 


*  DiBiiM  oiT  BrfUfi  una  Milan. 

f  Caihvst  lai«l  ga  C(Mi(tiii^»tji]  pnrtiL 

gf  tile  Uovernmtut  moQopoly  m  France, 
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the  vegetable  and  animal  worlds — ^the  infinite  variety  which  exists  in  both  being  the  result  of  the  di£krent 
proportions  in  which  they  combine.  As  a  house  is  composed  of  various  materials,  such  as  stone,  brick^  wood, 
&c.,  which  are  in  their  turns  compounds  of  various  elements,  so  plants  are  composed  of  various  substances, 
built  up  of  the  elements  just  mentioned.  We  may  divide  these  substances  into  two  groups ;  those  which 
contain  only  three  elements,  the  constituents  of  water  and  carbon,  and  those  which  are  formed  of  the  whole 
four.  If  we  take  a  whole  plant,  we  shall  find  that  its  framework  consists  of  woody  matter,  the  chief  part  of 
which  is  made  up  of  a  substance  called  cellulose^  an  example  of  which  we  have  in  a  more  or  less  pure  state 
in  fine  cotton  or  linen.  This  woody  matter  consists  either  of  a  series  of  cells,  such  as  is  presented  by  the 
pith  of  the  elder  tree ;  or  it  forms  tubes  such  as  the  fibres  just  mentioned.  All  the  other  substances  existing  in 
plants  are  found  either  in  a  solid  fonu  or  dissolved  in  water  in  those  cells ;  they  are  very  numerous  in  some 

Slants,  and  in  others  comparatively  few ;  but  the  greater  number  exist  in  such  small  quantity  that  they  may 
e  left  out  of  consideration  altogether  in  examining  the  general  question  of  vegetation.  The  really  iinpor- 
tant  substances  are  about  seven  or  eight  in  number,  which  we  shall  divide,  according  to  the  number  ofele- 
ments  which  enter  into  their  composition,  into  two  series.  In  the  series  composed  of  three  elements  we 
have  cellulose  (the  subtance  already  mentioned  as  constituting  the  frame-work),  starch,  gum,  or  dextrine, 
sugar  and  oils  ;  and  in  the  series  composed  of  four  elements  we  have  gluten,  albumen,  and  one  or  two  other 
similar  substances.  The  latter  exist  m  very  small  proportion  compared  with  the  mass  of  the  plant,  and  are 
very  intimately  related  to  one  another,  and  it  is  curious  to  find  them  most  abundant  in  the  seed ;  but  proba- 
bly the  most  curious  point  connected  with  them  is,  that  a  series  of  bodies,  either  identical  with  them,  or  at 
least  closely  related  to  them,  constitutes  the  great  mass  of  animals.  In  other  words,  plants  consist  in  great 
measure  of  substances  containing  three  elements,  and  animals  of  substances  with  four  elements ;  hence  the 
cause  why  the  seeds  of  plants  constitute  the  most  nutritious  food  for  animals,  because  they  are  rich  in  the 
constituents  of  the  animal  body. 

Cellulose,  starch,  gum,  and  sugar,  are  very  intimately  connected  toother,  but  are  not  so  to  the  oil  series, 
although  the  latter  contains  the  same  elements ;  and  as  we  have  nothmg  to  do  with  it  at  present,  we  shall 
leave  it  out  of  consideration,  and  confine  ourselves  to  the  former.  In  these  four  substances  the  oxygen  and 
hydrogen  are  in  the  same  proportion  as  in  water ;  we  may,  therefore,  consider  them  as  composed  of  carbon 
and  water,  and  to  differ  only  by  the  amount  of  water  which  they  contain,  or  rather,  we  should  say,  some  only 
dififer,  for  starch  and  cellulose  do  not  differ  in  their  composition,  but  only  in  their  form — ^in  the  way  in  whi(^ 
their  ultimate  particles  are  arranged — Whence  the  facility  with  which  these  substances  pass  into  one  another. 
Cellulose  is  the  material  of  the  formed  cell ;  dextrine  and  sugar  is  the  soluble  substance  from  which  the  cellu- 
lose is  made,  and  starch  is  the  stock  of  material,  laid  by,  as  it  were,  from  which  the  sugar  and  dextrine  can 
be  formed  as  required;  gum  being  the  intermediate  stage  of  that  transformation.  During  the  growth  of  the 
plant  these  substances  are  continually  transformed  into  one  another  by  the  action  of  substances  containing 
four  elements ;  in  fact,  the  life  of  a  plant  is  nothing  more  than  a  series  of  such  transfonnations ;  and  hence 
the  substances  like  gluten  play  an  important  part  in  Nature,  by  producing  all  those  singular  changes. 

Though  these  substances,  chemically  speaking,  are  so  nearly  related,  now  different  are  their  applications 
in  the  arts !  Who  that  sees  the  fibre  of  linen  could  imagine  that  it  was,  except  in  form,  identically  the  same 
body  as  the  starch  with  which  it  is  stiffened  by  the  laundress,  and  that  both  differed  from  sugar  only  by  the 
latter  containing  a  little  more  of  the  elements  of  water?  With  these  few  remarks,  which  are  necessarv  in 
order  to  properly  understand  the  relations  of  the  various  substances  which  we  are  about  to  treat  of,  we  shall 
now  take  up  the  practical  part  of  our  subject. 

STARCH. 

Starch  is  found  in  almost  every  vegetable ;  indeed,  it  is  probable  that  at  some  period  of  its  existence 
every  vegetable  contains  starch  ;  but  it  does  not  occur  in  all  vegetables  in  precisely  the  same  form ;  for  ex- 
ample, the  starch  of  wheat  and  other  cereal  grains  differs  very  considerably  from  that  of  potatoes  in  the  de- 
gree of  cohesion  between  its  particles,  and  in  the  size  and  form  which  their  granules  assume.  All  the  bodies 
which  can  be  properly  reckoned  as  starches  may  be  divided  into  three  classes — common  starch,  lichen  starch, 
and  inuline.  Common  starch  is  the  first  link  between  cellulose  and  dextrine,  or  gum ;  lichen  starch  is  inter- 
mediate between  common  starch  and  dextrine ;  and  inuline  is  the  link  between  common  starch  and  sugar. 
Lichen  starch  forms  the  great  mass  of  the  mucilaginous  substance  which  is  obtained  by  boiling  Iceland  and 
Carrigeen  moss ;  inuline  is  a  kind  of  starch  which  is  soluble  in  boiling  water,  and  which  is  found  in  the  roots 
of  the  dahlia  and  of  the  dandelion.  Neither  of  these  starches  have  as  vet  been  applied  to  any  use,  if  we  ex- 
cept that  which  the  Chinese  have  made  of  the  Gigartina  tenax^  a  species  of  sea- weed  which,  on  being  boiled, 
yields  a  kind  of  vegetable  glue,  consisting,  in  great  measure,  of  licnen  starch,  which  is  largely  employed  in 
the  manufacture  of  transparent  lanterns,  for  which  the  Chinese  are  so  celebrated.  Tlie  mode  in  which  these 
lanterns  are  made  is  ver}'  simple.  A  sort  of  netting  is  first  formed,  which  is  then  impregnated  with  the  glue, 
somewhat  in  the  same  way  that  buckram  is  stiffened  with  starch  ;  in  the  former  case,  liowever,  the  meshes 
of  the  cloth  are  completely  filled  with  the  glue,  fonning  a  transparent  sheet,  to  which  the  threads  passing 
through  it  give  considerable  strength.  In  Hewetfs  Chinese  Collection  in  the  Exhibition  were  several  lan- 
terns formed  in  this  way.  They  also  use  it  for  windows,  the  material  so  employed  being  somewhat  similar  to 
the  thin  sheets  of  gelatine  prepared  in  France,  and  occasionally  used  here  lor  printing  address  cards,  exam- 
ples of  which  were  in  the  Exhibition. 

Common  starch  being,  therefore,  the  only  kind  at  present  employed  for  industrial  purposes  in  Europe,  we 
shall  leave  the  other  kinds  entirely  out  of  consideration. 

Common  starch  is  usually  divided  into  two  varieties — nmylum^  or  starch  of  wheat,  and  other  cereal  grasses, 
the  seeds  of  plants  belonging  to  the  leguminous  family  of  plants,  such  as  peas  and  beans,  and  the  seed  of  the 
beet,  &c. ;  and  fecula^  under  which  name  we  may  include  the  starch  of  potatoes,  arrow-root,  sa^,  &c 
These  two  varieties  differ  only  in  their  form ;  in  nearly  all  their  other  properties  they  are  identical,  with  one 
or  two  remarkable  distinctions,  such  as  that  presented  by  the  action  of  caustic  potash.  If  the  starch  of  wheat 
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lie  mciistened  with  wnier,  oontnaining  about  2  per  cent,  of  potash,  it  will  otuliT^n  vory  littl*'  change,  whilst 
the  clobttletof  fW'uln  swoli  into  thin,  tniTjspartint  plates.  Sufli  n  changi-T  however,  can  only  1h?  ob^rvecl  with 
ft  BtiiToecope :  hut  a  more  npparcnt  ililli'ix^nce  is  this,  that  the  jerninulfs  ol'whwit^'n  starth,  owTi|r  to  their 
IKKnluur  dattcnnJ  tiguri'9,  have  a  etTtaiii  adhen^nctv  md  when  n  mass  is  iillowt'd  to  dry,  it  Hplits  up  into 
pttiUiK  whili*  tliL*  HhiTvh  of  pjtatoes  falls  into  a  pntty  powiler. 

Wheutra  Starch — Thi^  ^HDnipfj^itiiin  uf  all  phmts  variett  consiclerably  acmnling  to  the  climatt'  uf  flu' 

OomitrT  ;  the  amount  of  sunshine  during  tht*  year  ;  the  i«jil ;  the  manure  ;  the  pt-rii»d  of  ri|M:*nin^  of  the  phuit ; 

and,  fiiijUly,  in  tht*  ease  of  tho.**e  plants  which  present  i*t^veral  varieties,  by  the  variety  eniployecb     For 

exanii^h \  the  wheat*  of  rich  wjirm  eomitries  contain  more  frbiten  and  le*».  stjirch  than  thosi/  of  cold  countries, 

tiT  L[in:»  conditions  of  cultm*e  ;  by  mcaii.s  of  manun',  wheat  ai*  rich  in  jrluten  as  that  oi'  Siefly  and 

jrt  «a,  may  be  producerl  in  these  countries,  although  it  niUJ^t  be  obiwn'eil  tliat,  nevertbelesH,  it  will 

\  add  an  gixnl  flour,  or  keep  as  long,  and  will  lie  more  subject  to  disease.     The  avera«:e  of  nurtheiTi  wheats 

ly  \w  t^ken  at  about  f»H  Xa  7<i  pt!r  cent.  f»f  stureh,  and  17  to  15  of  j^haten  \  the  richer  the  wheat  is  in  glatfu 

IBon^  nutritious  it  is^  and  the  Ijetter  will  be  the  l>read  whit*h  h  made  tn>m  it,  other  t'oncbti on s  iKin^^efpud^ 

iwUlii  l**^  gluten,  on  the  other  hand,  the  nion*  starch  will  be  obtmned.     8ome  w  heats,  lor  example,  contain 

Mmodi  AS  75  to  76  jjcr  cent,  of  starch,  and  only  10  to  11  of  gluten,  and  whe^it  has  even  bttn  grown  which 

eootsined  no  gluten  whatever  \  such  cases  are,  however,  riirt\ 

Iv  wheaten  starch  was  extrackHl  in  u  most  imperfect  manner.     Tlic  bruised  ^rain  or  meal  wu* 

Ci  tour  or  five  times  its  volume  of  water,  and  was  then  left  to  undergo  frrmentation  for  the  jqiai-e 

twenty -eight,  or  thirty  daya,  according  to  the  temperature  of  tlie  f4tmo?iphere;  some  sour  water 

i'  )Ufi  o|>erat>on.  ha^  ing  been  tirst  added  to  assist  in  eommencing  tlie  fermentation,    Durinfj  this  of»e- 

ij-.u,  iiM   object  of  which  was  to  wpanite  tlie  ghiten,  by  pailially  dectmiposing  it  and  rendering  it  to  i«omc 

extent  «olut>U*,  a  most  abominable  steiieh  wasprwluctML  ami  the  busint^ss  was  altogether  of  the  nmst  unlu^iilthy 

^(1- 1     t  tv  f  In^  irirr  ,.-^vi  imtbiiig  but  stiiTch  was  obtained,  the  whole  of  the  gluten  lieiiag  destmyed.     llie  gluten, 

i  lied  i^ierfeetly  pure  by  an  excee<lingly  simple  process,  tlie  whole  of  the  disagreeable  smell 

wt  !    !      1 1  ig  at  the  same  time  avoidtrd. 

The  new  prfioet^s  eonsists  of  mixmg  tlie  flour  with  about  half  its  weight  of  water,  and  rapidly  working  it 
into  A  dough  with  the  hand  or  by  mechanii-al  means,  and  then  leaving  it  to  absorb  the  water,  for  about  twenty 
niiiltitaea  to  half  an  hour  in  summer,  an<i  nbcmt  one  !iour  in  winter  ;  after  which  the  starch  is  washed  out  in  a 
kincl  of  semi -cylindrical  tn.uigh,  the  sides  of  which  are  ttirnie*!  of  wire  gauze,     in  this  trough  a  cybndrical- 
roU«?r.  of  the  same  length  as  tlie  trough,  is  made  to  move  backwards  and  forwanls,  Jiurl  work  the  dough 
tlie  Hides,  while  a  fine  jet  of  watiT  washes  out  the  starch,  which  filters  tbn>ugb  the  wiir  gauze  ;  the 
n.riimimng  beliind,  and^  gradually  beeoming  more  adhesive,  fmidlv  forms  a  tt>ugh  ehislie  mass,     I'hc 
whieh  carries  off  the  staiTh,  and  which  armumt.s  usually  to  about  five  times  the  weight  of  the  iimFS  of 
M»s  *ii>ra  the  cy  Under  into  a  ci*tern,  when*  it  n^poses  ibr  a  ^pace  of  twenty -four  hours ;  during  this 
X  rch  deposits,  and  the  water  which  contains  tlie  dextrine,  sugar,  and  st>Iuble  sults^,  is  decanted  oil' 

*l.  t  yet  pure,  however,  portions  of  gluten  still  adhering  to  it  which  give  it  a  gray  appearance  ; 

t-  ditticulty  ^I.  Martin,  of  V'crvius,  the  inventor  of  the  j>roce^,  places  it  m  a  vat,  with  about 

tbn^^  umv9  ^\■^  nulk  of  wab^r,  and  causej*  it  to  it-rment  l)y  the  addition  of  about  5  per  cent,  ofj^our  water  from 
1  preflOliS  Oiperution,  at  a  temperature  of  77  Fahr,  This  operation,  which  takes  place  in  a  elosi^d  nxnn,  and 
Ifuicll  !--*"  -  •  tt»  eight  days,  gives  scarcely  any  smell ;  it  U  in  fact  nothing  uioi-o  tlum  a  kind  t>f  vinegar  Ivr- 
ttiefil»T  ills  piHxluced  jiartially  tlissolving  the  gluten  without  injuring  the  starch,  which  is  then  washed 

tirioe  V*;.,;  .,,.:  r  ;  .a  [leriod  of  twenty-four  hour*  l>eing  nllowed  each  time  tor  ix^fiose.  It  is  now  st rained 
tlvoiiidi  fine  silk^  after  which  it  is  allowed  to  deposit.  \\  hen  this  has  taken  platx^,  the  surface  of  the  deposit 
b  stnTuftUjilh  of:!  L'^niyish  tint,  and  is  scraped  otfand  wu-shed  apart,  tbrming  starch  of  the  second  quality. 
T  layer,  »craped  oflf",  forms  tlie  first  iptality,  and  is  plaeed  ujnin  trays,  having  their  bottoms 

jr  IK  I  then  «X)vered  with  a  loosed  v  fitting  plate  of  sheut-iron  ;  these  trays  an;  an*angiMl  upon 

a  ^oor  ^3a*iavii  with  thick  plate^^  of  plaster  of  Fans,  wbifh  raj^idly  absorb  the  water  that  drains  through  the 
inlitf  in  ihe  tray.  The  cakes  after  this  ojieralion  have  a  certuin  flegn^e  of  consisU^ufx-.  and  are  di\  ideil  into 
for  psitSt  And  nlaced  in  a  drjing  room  at  the  onliuary  t<»mperatun»,  during  from  twenty*four  to  thirty-six 
IkiBrA  ;  wlit-T  which  thev  an^  phu^ed  in  a  stove,  heated  In  a  peculiar  way,  which  we  shall  notice  pre^'Utly  where 
ihij  i>plsi  into  the  netHlle-sli^peil  luasst^s  of  prisms  whicli  are  so  well  known  as  characteristic  of  wheateii  sUux'h, 
^  "rte  pria*^p*l  oi*"  of  wheaten  starch  is  for  stifl^ning  liniTi  for  domestic  purjiosci*. 

^^■^  We  sn  that  gluten  has  been  put  to  any  use  in  Irtdand  ;  but  in  Franco,  where  the  advantage 

^^^■•iMtptt  Ji-  ihe  dietiirv'  of  the  |>eople,  is  fully  appreciated,  it  is  extensively  employed  in  the  manu- 

^^^kiSfV  of  v*-TUJiiy  131.  nuiccaroni.  and  granulated  gbitc*n.  These  substances,  which  are  so  favourite  an  article 
flf  fodm  li*!/  lind  in  other  part*  of  the  scuith  of  Europe,  caji  only  be  mtidv  from  the  finest  Sicilian  wheat, 
viMl  ii  rJtcBiilitigiy  rich  in  ghiU'n.  Hy  the  addition  of  tK^shly  |>re[mi'ed  gluten,  however,  t/i  our  ordiimrv' 
viKMteB  flotins  articles  of  this  kind,  quite  equal,  iu  i^vcry  n/siioct,  to  the  best  Neaimhtan  maccaroni  or  ver* 
■Bedfii^lBB*'  *"•  »'«^'*^"«n?<i.     This  manufaetun!  is  very  well  worthy  of  the  attention  of  our  starch -nutkerg, 

i^0§ti*t  Hie  i*omposition  of  jKitatocs  is  still  more  variable  than  that  of  the  cereal  gruins.     All 

fcafefHg  »i  -  rtxits  ct.uit4iin  a  very  hirge  proportion  of  water,  which  is  subject  to  verv"  considerable 

flFllliiW.  ii  '  he  tjiinsttity  of  solid  matter  which  potatm^s  nniy  contjiin  is  very  variabk^.     For  example, 

ikp  ffpf"!  ^        (if  our  peasantry  are  very  pi-olific,  and  are  hence  cultivated  largely  ;  but  one  ton  of  them 

«iocii  not  GCnxtaiii  in  geneml  the  same  amount  of  tbo<l  as  I.'j  cwts.  of  the  smaller  but  superior  varieties.  Untler 
ffcfliia  omrm^anf'*'^  we  Ui'^.'d  scarcely  remark,  that  the  amount  of  starch  which  a  mauufacturt*r  can  obtain 
fioOi  -  nf  I M>tat*)es  varies  very  considerably.     From  the  small  quantity  of  water  which  grain 

«BBtai  '  :  <'j»eri'cd  with  verj'  little  change  for  .sc-venvl  years,  liut  it  is  ditl'erent  with  jiotatoes  ;  unless 

|mj^r»%*i  wiiii  the  iitm«^t  care  thc*y  biggin  to  change  very  soon  after  their  n:moval  from  the  gnmml  ;  and 
1^  fkm  OOfiotitiu^it  which  is  alt4?red  is  the  starch,  which  gradually  passers  int/>  other  substances,  so  that  by 
ite  end  oi  ifKfitig  scarcely  any  starch  vim  be  obtaincaL     For  example,  {>otatoes  which  Weld  in  October, 

V 


140  THE  IRISH  INDUSTRIAL  EXHIBITION.  [Class  IQ. 

November,  and  December,  17  to  18  per  cent,  of  starch,  give  no  more  than  15  in  January,  13  in  March  and 
April,  and,  perhaps,  not  more  than  7  to  8  in  the  end  of  the  latter  month.  Hence,  whilst  the  manufacture  of 
wheaten  starch  may  be  carried  on  throughout  the  whole  season,  that  of  potatoes  is  confined  to  the  period  of 
the  year  commencing  in  October  and  ending  in  February.  When  we  come  to  speak  of  beet  sugar  we  shall 
have  occasion  to  notice  the  same  phenomena  connected  with  that  manufacture. 

The  process  by  which  potato  starch  is  now  made  is  very  perfect ;  at  least  it  is  so  on  the  Continent,  where 
a  considerable  amount  of  ingenious  mechanism,  a  good  deal  of  which  has  been  imitated  from  the  manufacture 
of  beet  sugar,  has  been  introduced  into  it.  We  shall  accordingly  describe  the  most  perfect  mode,  even 
although  it  may  not  be  the  one  in  use  at  home,  as  it  would  evidently  be  a  waste  of  time  to  describe  processes 
which  had  better  be  discarded  at  once  from  practice,  and  placed  amongst  the  archives  of  the  historv  of  the 
manufacture.  The  first  operation  is  that  of  soaking^  which  consists  merely  in  placing  the  potatoes  in  a  tub 
with  water  for  eight  or  ten  hours,  in  order  that  the  clay  attached  to  them  may  soften.  They  are  then  washed 
in  a  common  cyUndrical  washing  machine.  The  washed  roots  are  next  rasped  by  a  rasping  machine.  The  pulp 
as  it  passes  from  the  rasp  is  received  on  a  sheet  of  fine  wire  gauze,  of  which  there  are  six  or  seven  placed  at 
short  distances  over  one  another.  Over  these  sheets  a  double  endless  chain,  joined  by  transverse  bars  or 
scrapers  of  iron  the  width  of  the  wire  cloth,  passes  by  means  of  a  series  of  pulleys  and  guide  rollers ;  owing  to 
the  onward  motion  of  this  chain,  the  pulp  is  carried  from  the  lower  sheet  of  gauze  to  the  second  by  means  of 
the  scrapers  of  iron  which  roll  it  along  :  thence  to  the  third,  and  so  on  untU  it  reaches  the  top,  and  is  dis- 
charged into  a  reservoir.  During  this  ascent  of  the  pulp,  a  dense  rain  is  made  to  fall  on  the  upper  sheet  of 
gauze,  through  which  it  passes,  carrying  the  last  traces  of  starch  from  the  exhausted  pulp  on  to  the  second, 
and  thence  to  the  third,  and  so  on  to  the  last,  where  it  comes  upon  fresh  pulp.  By  thus  presenting  successive 
layers  of  pulp  to  the  descending  water  a  much  smaller  quantity  of  the  latter  is  required,  whilst  the  starch  is 
effectually  washed  out,  and  at  the  same  time  strained  by  means  of  the  wire  gauze.  The  water  loaded  with 
starch  passes  from  the  last  wire  gauze  into  a  slightly  conical  cylinder  or  drum,  the  periphery  of  which  is 
formed  of  the  finest  wire  gauze  or  silk,  where  it  is  still  further  strained,  and  thence  passes  into  a  cistern  or 
reservoir,  whence  it  is  carried  to  the  purif^dng  vats  by  a  Hfling  wheel.  Here  it  is  freed  from  sand  and  other 
impurities  by  being  agitated  and  syphoned  off  before  the  starch  deposits  into  other  vats,  where  it  is  allowed  to 
deposit  the  water  decanted  off.  The  grey  coat,  or  starch  grease  as  it  is  called,  is  scraped  off  and  washed  apart 
for  No.  2  fecula,  and  the  fine  white  starch  drained  on  trays  as  already  described  for  wheaten  starch,  and  when 
of  sufficient  consistence  turned  out  upon  plates  of  plaster,  where  it  is  allowed  to  dry  during  six  to  twelve  hours. 
Each  cake  is  afterwards  broken  into  eight  or  twelve  pieces,  which  are  placed  in  a  drying  closet  upon  shelves 
of  wood,  well  protected  from  dust,  and  dried  at  the  ordinary  temperature  of  the  an*,  after  which  they  are 
stoved  in  a  current  of  hot  air.  A  very  nice  form  of  stove  has  been  contrived  for  this  purpose  ;  it  consists  of 
a  chamber  heated  by  an  arrangement  of  hot  pipes,  and  having  a  series  of  endless  bands  ot  cloth  passing  over 
rollers  at  each  side  of  the  building,  placed  over  one  another.  The  wet  starch  is  spread  upon  the  upper 
cloth,  where,  being  sufficiently  dried,  the  cloth  is  made  to  revolve,  by  which  the  starch  is  precipitated 
upon  the  sheet  below,  and  thence  upon  the  next,  and  so  on,  until  it  arrives  at  the  bottom ;  having  in  this  way 
passed  from  the  lowest  to  the  highest  temperature,  by  which  it  is  gradually  dried.  It  is  afterwards  passed 
Detween  brass  rollers  and  bolted  through  a  machine  similar  to  that  employed  for  flour ;  and  is  then  fit  for  sale 
as  dry  starchy  although  it  still  contains  18  per  cent,  of  water.  If  this  starch  were  placed  in  a  damp  atmos- 
phere it  would  rapidly  absorb  water,  so  that  at  last  it  would  reach  35  per  cent,  of  its  weight ;  in  this  state  the 
grains  adhere  together,  and  are  still  capable  of  Uiking  in  more  water,  constituting  green  starchy  as  the  starch 
obtained  in  that  stage  of  its  manufacture,  when  it  has  been  drained  on  plaster  of  Paris,  is  called. 

Fecula  of  potatoes  is  at  present  employed  for  a  number  of  purposes ;  as,  for  example,  in  sizuig  of  ver}*  fine 
papers,  for  the  manufacture  of  starch  sugar,  imitations  of  tapioca  and  sago,  in  the  manufacture  of  comfits  and 
other  Ught  confectionary',  as  an  addition  in  the  manufacture  of  vermicelli  and  semola,  for  the  manufacture  of 
white  dextrine,  and  of  leiokom  or  roasted  starch,  or,  as  it  is  sometimes  called,  British  gum.  When  used  in 
articles  intended  as  food  it  must  be  trc^ated,  during  the  process  of  washing  in  its  manufacture,  with  about  1  per 
cent,  of  its  weight  of  carbonate  of  soda  dissolved  m  about  fifty  parts  of  water,  which  removes  a  peculiar  nau- 
seous oil  that  would  render  it  highly  disagreeable  if  used  in  confectionary.  In  order  to  imitate  ta])ioca  or 
sago  it  is  only  necessary  to  take  potato  starch  in  its  green  state,  that  is,  after  being  drained  on  plaster  of 
Paris,  and  sprinkle  it  upon  j)lates  heated  to  about  302^  Fahrenheit,  by  which  the  granules  swell  suddenly  and 
cement  together,  forming  a  sort  of  honiv  starch  verv'  much  resembling  sago.  Tlie  pulp  remaining  after  the 
extraction  of  the  starch  is  used  for  feeding  pigs  on  the  Continent,  and  to  some  extent  in  Ireland ;  although 
we  have  heard  of  a  case  where  a  manufacturer  was  compelled  to  pay  for  its  removal,  the  farmers  of  this  coun- 
try not  being  sufficiently  accustomed,  as  yet,  to  manufactures,  to  appreciate  the  value  of  factory  residues. 

Sago  and  Cassava In  most  tropical  countries  the  natives  prepare  several  varieties  of  starch,  many  of 

which  come  into  commerce  in  these  countries  under  the  names  of  arrow-root,  tapioca,  sago,  &c.  The  fine 
collection  of  the  products  of  British  Guiana  contained  a  number  of  samples  of  arrow-root  and  tapioca ;  and 
some  arrow -root,  tapioca,  and  sago  were  also  contributed  from  Brazil.  1  apioca  is  obtained  from  the  yucca, — 
a  plant  familiar  to  those  who  visit  our  botanic  gardens.  It  is  from  tliis  plant  that  the  Indians  prepare  a  kind 
of^meal  abounding  in  the  starch  just  named,  and  called  cassava,  a  number  of  samples  of  which,  and  of  the 
cakes  made  from  it,  were  in  the  Guiana  collection.  Sago  is  the  starch  obtained  from  several  varieties  of  palms 
and  other  allie<l  plants  by  a  process  somewhat  similar  to  the  old  process  of  starch-making.  Considerable 
quantities  of  this  starch  are  purified  in  these  countries,  and  used  for  the  same  purpose  as  potato  fecula.  We 
believe  the  starch  of  the  cassava  could  be  advantageously  used  for  the  same  purpose,  and  might  form  a  con- 
siderable article  of  commerce  from  Guiana. 

Dextrine One  of  the  most  important  applications  of  potato  and  sago  fecula  is  in  the  manufactmne  of 

British  gum  or  torrified  starch.  If  fecula  be  exposed  in  trays  to  a  temperature  of  410'  Fahrenheit,  it  loses 
its  water,  and  undergoes  a  peculiar  change  by  which  it  becomes  soluble  in  water,  and  in  many  respects 
resembles  gum  Arabic,  whicn  it  replaces  in  the  arts  to  a  considerable  extent.     This  substance  is  called 
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dertrtMe^  fWwn  a  pccuUiir  property  which  it  has  of  benclincr  a  ray  of  polarized  light  t^^ wards  the  right  hand 
wbcn  it  liAs  pusiMi  throuf^jh  a  solution  of  it.  Several  ^peeimons  of  tliia  leiokom^  or  tomfied  starch,  were  ex- 
ftiibitc^  by  C;,  CcHiiiey.  of  this  city,  made  by  the  old  process  of  roasting,  just  mention tnl.  But  us  this  process 
H-«j  thf  product  h  yeilowbh  or  buli'cx)lour  which  unfits  it  for  j|j;ettirit^  up  luo?  and  lawn  and  n^plaeing  the 
'  kitid^  of  Mtarch  calle<l  amichm-lis^  lined  f*>r  that  pur]ios<\  other  procestH*i«  have  Iieeu  inveiileilon  thcC(m- 
;  by  which  a  dextrine  can  be  obt4iine«;l  u»  perfectly  while  as  the  llnest  sL*ii*ch.  The  ^iniple>tt  of  these  pro- 
iiiveiite<l  by  the  diMtiiij!:tushed  chendi^tT  l*ayen,  consists  in  mixing  1  ton  of  dr}'  fecnla  with  al^mt  4 J  lbs. 
nitric  acid  of  a  specific  gravity  of  1*36  to  1*40^  tliloteil  with  alujut  67  to  OH  ^allond  uf  water,  and 
ng  Uie  mixture  ufxin  tra>s^  which  are  then  platted  in  a  flrying  room  at  the  onlinary  temperature  of  the 
lfinMM|iherr  until  the  stan*h  is  sufficiently  ch-iwl  to  fall  into  powder  j^yxintaneonsly ;  it  is  then  reductMj  to  pow* 
ikr,  atid  Dprttad  in  layers  about  one  inch  in  thickness  upon  tni\  h  of  (iraset,  which  ar*:*  phicH^d  in  a  stovt*  heated 
hj  sleani  to  a  temperature  of  212"  Fabrt>nlieit,  for  some  hours;  or,  by  heating  it  somewhat  higher,  the  change 
if  cflto^^l  iimch  sooner,  but  great  care  should  be  taken  lest  the  temperature  should  W  raised  no  high  wi  to 
ColcHir  it.  Dextrine  may  also  Iw  obtaJtied  as  a  synrp*  by  the  action  of  an  infusion  of  nndt ;  hut  in  this  e^«Hf 
it  will  Always  contain  a  certain  (luaatity  of  starch  j<ugar,  wlueh  will  render  it  mort^  or  less  hygroscopic 
or  attrsict  iTf  of  moisture.  If  starch  be  boiled  f<jr  a  con>idenible  time  under  a  pressure  of  six  atmospheres, 
h  will  ulv^  t-ield  a  smip  of  Htarch  gum.  We  would  strfjugly  reconnncnd  a  study  of  these  varioun  proct*s»:*§  to 
u<;  iidly  as  the  niannfiieturt^  of  stiiivh  is  curriwl  on  to  some  extent  in  In-land,  at  the 

fci  ^  scarcely  been  a|>plied  to  a  tithe  of  the  purposes  for  wliieli  it  is  admirably  adapted. 

y^  .     ut  n-  ;i  K'w  of  the  a ppli coitions  of  dextrine  ;  hut  we  must,  however,  obsene,  that  we  do  not  pre- 

I*  onc' half  of  those  which  have  been  made  on  the  Continent,  and  might  l)e  introducL*d  here  with 

APPUGATfOKB  OF  Xt^XTBOOL 

For  ttflftiilag  and  makiuf;  ap  tidkA,  laces,  gaoses,  &c.,  and,  in  fiiet,  all  kinds  of  cotton  and  Onen  tissues. 
8isii|^  or  prepanitioQ  of  tioeu  or  cotton  warps  for  w<?arinfjr  <?sp«rtally  of  the  finer  articles. 
For  thkkejun^  tljf^  manUmts  itsed  in  printing  on  nilk.  wooOi^n,  and  t^  it  ton. 

tn  culir^^  iirintin^.  for  thickening  both  mordant  a  and  colours,  ^hcn  the  latter  are  cniplo^'ed  io  what  \&  called  pudding. 
li"  r  fixing  on  Ubcb  (for  this  pttrpoic  dextnnc  syrup  is  used). 

F*'  ■-:  «^'lHurs  for  printing  nxmi-papera. 

A-  r!ifl  for  block  printing  no  Milk. 

h'i'-  of  adht*^i>ne  bamla^t^  tor  reducing  (rscture^  of  the  iKmea,  whidi  is  one  of  tlie  most  ingenious  applica- 

II  [ir!.-<  Luicn  Qiade,  and  niany  othiir*  which  our  space  forbids  us  meodunuig* 

lie  dextrine  prepared  in  these  countries  is  employed  in  calico  printing,  and  stiflening  cotton 

_     Br  tlic  octian  of  sulphuric  acid,  or  of  diastase  (the  active  principle  of  malted  grain),  a  kind  of  j5Ugar  can 
km  midr  from  starch  ;  but  as  no  specimen  of  it  was  exhibited,  we  snail  not  further  allude  to  it» 

Tltcn*  wen^  nine  exhibitors  of  starch  ;  seven  of  whom  contributed  samples  of  wheaten  starch,  five  being 
Iriddu  and  two  Belgian ;  throe  of  potato  fecuk;  thre«  of  sago^  and  one  of  leiokom  or  torrified  stanh. 


SUGAItS* 

T»  taost  persons  the  word  mgar  has  but  one  meaning,  rf^feiTing  to  the  substance  in  common  usei  whidlt 
ito  fitilicipal  source,  is  denominate*!  cane  sugar.     The  chemist,  however,  applies  the  name  ta  iCTenil 
Ben  harmg  vejy  different  properties.     For  example,  in  gra|H's  and  most  trnits  there  exists  a  kind  of 
whicb^  like  cane  sugar,  has  the  property  of  crjstallizing,  and  which  is  called  jp-ape  sngnr.     Tlu'se  two 
oTaiig^aj^  intimatelv  relateci  to  each  other,  and  only  differ  in  tlieir  eonstkution  by  the  grape  sugar 
tittle  more  of  tlie  elements  of  wat^^r  than  that  of  the  cane.    Their  projx^rties  are,  however*  very 
ilHi  f I T        -  iric  acid,  when  t>ouivd  upon  caJu*  if>\\^i%.T  will  blacken  and  iinaLly  char  it,  while  it  has  scjircelv 

mxf  mir  ;iT»pt^*  sugar  unless  strongly  heatt^l  with  it.     Cane  sugar  lioiled  with  caustic  alkalies*  such 

■Iftota^lii  U4(ii»'rgt*es  no  alteration  of  colour,  while  grape  sugar,  treati*tl  in  the  same  way  will  t>e  instantly 
^$Oompot^  In  then*  swet'tt'uing  proprties  then>  Ls  also  a  great  ilifferejic4:\  for  it  is  found  that  thR-e  parts 
of  CMP  MigV  ut;  ecpial  in  this  resi>ect  to  five  of  grape  sug}U*. 

WIka  caKOe  imgar  is  boiled  with  vegetable  acirls^  such  as  lemon  juice,  it  takes  up  the  elements  of  water 
lad  pMMet  tntaerajie  smgar,  and  even  in  the  cold  /i  similar  transformation  is  siowlv  produced,  Wlien  heate«l 
fMk  cvrtato  ftimtances  cuntaininjj^  nitrt>g<*n,  which  exist  probably  in  all  [>lants,  it  decompa^t^s  into  another 
l^d  of  fanrt^HfTering  ver)^  mat4'riidly  frcini  griijw?  sugar,  and  into  an  acid  identical  with  the  add  of  sour 
tt3lu  TItt*  »ugar  h  found  in  natun%  forming  the  prinnpal  part  of  the  substaiioe  used  in  mi'dicine  under  the 
\\r  \i€  miihitttf*  and  which  is  obtjiiiiwl  from  some  titles  iiitugenous  to  the  fihoresofthe  Mt^literraneau. 

o  the  chemical  com}K>sition  of  the  cane  and  grape  sugars  with  standi,  we  shall  find  that 

iy  the  one  containing  somewhat  less  of  the  elements  of  water  than  the  other;  and  ejxperi- 

rjwn  that  if  starch  be  boiled  with  dilute   snl[dxuric  acid  it  will  be  converted  into  a  J»tigar  similar 

iTnoi  iRbfnticjd  witb,  grape  sugar.  This  iiuportanl  fact  points  out  the  soiircti  whence  a  good  deid  of  sugar 

|ilaiM>d  iu  plants. 

FWm  wfcat  we  have  alnriuly  stated  in  speaking  of  starch,  it  will  be  fieen  that  sngar  must  be  universally 
pfviwiil  m  all  plants.  It  tilts,  to  some  extent,  the  ollii-e  to  planta  of  the  blc>od  in  animals,  by  providing  them 
willit^  ttuUcd-ijd  for  forming  their  cells.  It  will,  of  course,  Ih?  understoo<l  when  we  say  sugar  is  universally 
fVOBKtf  tlut  -onie  of  the  nmny  fijrms  of  tliat  substance,  and  not  to  (?ane  sugar  alone.     There 

tfc^  huwFVt  which  contain  only  cane  sugar,  such  as  the  sugar  cane,  the  beet,  the  sugar  maple^ 

UkC  dt^eos  m  me  cliesmit,  6lq.\  but  from  what  we  have  already  remarked  in  reference, to  the  action 

u2 
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of  acids  upon  cane  sugar,  none  of  it  can  exist  in  acid  fruits.  We  may,  therefore,  divide  plants  into  two 
classes  with  reference  to  the  sugar  which  they  contain :  first,  those  with  neutral  saps  containing  cane  sugar 
or  some  modification  of  it ;  and  second,  those  with  acid  saps  and  grape  sugar. 

The  mere  fact  of  a  plant  containing  cane  sugar  or  some  of  its  mouifications  does  not  prove  that  it  can  be 
economically  employed  for  obtaining  sugar  on  a  great  scale ;  for,  independently  of  the  fact  that  it  should 
contain  a  sufficient  per-centage  of  it  to  render  its  extraction  profitable,  it  should  exist  in  a  form  capable  of 
crystallizing — it  should  be  crystallizable  cane  sugar. 

At  present  our  supply  of  sugar  is  obtained  almost  entirely  from  the  beet  and  the  sugar  cane,  in  both  of 
which  there  is  only  found  crystallizable  cane  su^ar  ;  although,  during  the  process  of  manufacture,  a  consi- 
derable but  variable  portion  of  it  is  converted  mto  an  uncrystallizable  sugar,  known  under  the  name  of 
molasses.  It  is  to  the  production  of  this  substance  that  we  must  attribute  the  origin  of  the  mistake,  that 
uncrystallizable  sugar  existed  ready  formed  in  the  cane  and  beet. 

Sugar  from  the  Cane The  use  of  the  beet  as  a  source  of  sugar  is  of  recent  date ;  but  it  is  impossible  to 

say  when  it  was  first  made  from  the  cane.  It  appears  to  have  been  known  and  largely  employea  in  China 
and  India  for  several  thousand  years,  and  even  to  have  been  known  to  the  Greeks  and  Komans  at  the  com- 
mencement of  the  Christian  era.  The  first  positive  historical  account  which  we  have  of  the  manufacture 
of  sugar  from  the  cane  dates  from  the  time  of  the  first  Crusade,  when  the  Christian  army  discovered  fields 
of  cane  growing  near  Tripolis,  in  SjTia,  from  which  sugar  was  made.  The  Venetians  had,  however,  im- 
ported the  sugar  itself  into  Europe  as  early  as  the  year  996 ;  and  in  1319  imported  into  London  a  cargo  of 
100,000  lbs.  of  sugar,  and  10,000  lbs.  of  candy.  The  Mahometans,  in  their  course  to  the  westward,  succes- 
sively introduced  the  sugar  cane  into  Egypt,  Cyprus,  Candia,  Malta,  Sicily,  and  finally  into  the  south  of 
Spain,  where  it  was  largely  cultivated.  It  is  supposed,  however,  that  the  cane  was  cultivated  in  Andalusia 
before  the  invasion  of  the  Arabs,  who  merely  introduced  the  process  of  boiling  the  juice.  In  1148  there  were 
many  plantations  of  it  in  Sicily,  and  sugar  formed  a  considerable  article  of  trade.  In  1420  the  celebrated 
Prince  Henry  of  Portugal  introduced  it  into  Madeira,  and  thence  it  found  its  way  into  the  Canary  Isles 
and  St.  Thomases.  These  islands  supplied  Europe  with  sugar  until  the  introduction  of  the  sugar  cane 
into  America.  In  the  middle  of  the  sixteenth  century  the  Portuguese  introduced  it  into  Brazil,  and  not  long 
after  discovered  the  advantage  of  cultivating  it  by  negroes.  In  1506  Pedro  de  Aren^a  introduced  it  into 
flayti,  where,  in  1518,  there  were  no  less  than  twenty-eight  sugar  factories.  From  this  period  the  manu- 
facture gradually  spread  over  the  greater  part  of  tropical  America ;  but  its  development  was  greatest  in 
Brazil,  which,  in  the  end  of  the  sixteenth  and  beginning  of  the  seventeenth  centurj',  supplied  Europe  with 
su^.  Since  the  middle  of  the  seventeenth  centur)',  however,  the  West  Indies  have  been  formidable  rivals 
of  Brazil,  and  at  present  send  from  four  to  five  times  as  much  sugar  into  Europe  as  the  latter.  The  first 
export  of  sugar  from  Barbadoes  took  place  in  1640 ;  but  it  was  not  for  several  years  after  that  Jamaica 
became  a  great  sugar  country.  When  the  English  took  it  from  the  Spaniards,  in  1656,  there  were  only 
three  sugar  plantations  in  the  island. 

•  The  cultivation  of  the  sugar  cane  in  the  Mediterranean  countries,  whence  it  was  introduced  into  America, 
has  almost  gradually  died  out.  In  Sicily,  however,  at  Melilli  and  Avola,  which  were  among  the  earliest 
parts  of  Europe  where  the  sugar  cane  was  first  cultivated,  there  are  still  some  sugar  plantations.  And  its 
cultivation  has  been  re-introduced  into  Spain  within  tlie  last  few  years,  the  first  factor)'  having  been  put  up 
at  Torre  del  Mar,  near  Malaga,  in  1846 ;  Mehemet  Ali  also  introduced  it  into  Eg>pt ;  and  in  1830  some 
plantations  were  established  at  Grusien,  and  in  1833  at  Taglysch,  in  the  Russo-Caucasian  provinces.  It  is 
singular  that  after  the  lapse  of  more  than  2CK)  voars  the  sugar  cane  should  be  again  brought  back  from 
America  to  those  very  districts  whence  it  was  originally  taken  to  that  continent. 

The  su^rar  cane  belongs  to  the  same  family  as  the  different  varieties  of  grass,  wheat,  barley,  and  oats, 
and  which  is  known  to  botanists  as  the  GraminetB  or  grasses.  ITiere  are  several  varieties  of  it  culti- 
vated, but  the  greater  part  of  the  sugar  which  comes  to  Europe  is  obtained  from  three  : — 1.  The  common 
or  Creole  cane,  being  the  variety  first  introduced  into  America  from  Europe ;  2.  The  Batarian  or  stripini 
cane,  which  is  the  one  grorni  in  Java  ;  and  3.  The  Otaheite  or  OTahiti  cane,  which  grows  most  luxuriantly, 
and  yields  the  largest  amount  of  sugar.  The  latter  was  brought,  as  its  name  indicates,  from  the  islands  of 
the  South  Sea,  where  it  grows  luxuriantly ;  and  its  juice  is  employed  by  some  of  the  inhabitants  (for  example, 
those  of  Easter  Island)  as  a  drink  to  counteract  the  effects  of  salt  water,  which  for  want  of  fresh  they  are 
obliged  to  drink, — an  object  which  it  appears  to  effect  in  a  most  remarkable  manner. 

The  sugar  cane  is  a  marsh  plant,  and  requirtis  a  very  warm  climate,  and  a  good,  deep,  rich  soil.  It  grows 
to  the  height  of  from  eight  to  ten  feet ;  and  under  very  favourable  circumstances  even  to  a  height  of  twenty 
feet,  with  a  diameter  from  one  inch  to  one  inch  and  a  half.  The  stem,  which  when  mature  has  a  hard  rind, 
is  composed  of  a  number  of  joints  from  three  to  four  inches  long,  which  send  forth  leaves.  The  leaves  are 
about  three  to  four  feet  long,  and  from  one  to  two  inches  wide,  and  resemble  those  of  many  grasses  in  a 
remarkable  manner.  ITie  cane  is  usually  propagated  by  cuttings,  called  cane  tops^  which  are  pieces  of  from 
fifleen  to  twenty  inches  long,  containing  some  buds  and  cut  from  near  the  top  of  the  cane.  Tliese  are  planted 
in  rows  three  or  four  feet  asunder,  the  plants  being  placed  at  intervals  of  two  feet ;  the  best  period  for  planting 
being  from  August  to  November.  In  the  eleventn  or  twelfth  month  of  their  growth  they  begin  to  arraw^ 
that  is,  they  throw  out  a  great  flower  stalk  seven  or  eight  feet  in  height,  and  about  half  an  inch  in  thickness, 
a  specimen  of  which,  with  a  long  dried  cane,  was  exhibited  in  the  admirable  and  truly  interesting  collec*tion 
of  the  pnxiucts  of  British  Guiana,  sent  from  that  colony.  Sometimes  this  does  not  take  place  until  the 
thirteenth  or  fourteenth  month  ;  when  it  does,  the  plant  has  arrived  at  its  period  of  maturity  for  the  manu- 
facture of  sugar.  The  stem  is  then  heavy,  smooth,  very  brittle,  and  has  somewhat  of  a  pale  straw  colour 
with  a  tinge  of  violet. 

When  the  canes  are  considered  ripe,  they  arc  cut  close  to  the  ground,  and  then  sometimes  reduced  into 
lengths  of  three  or  four  feet  for  convenience  of  grinding  in  the  mill.  The  roots  or  stoles  lefl  behind  send  out 
shoots  Hke  plantations  of  osier,  which  are  called  rattoons^  being  a  corruption  of  the  French  word  rejettons. 
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*ni0  mttooti^  are  UF^iaUy  rip*'  in  iibnut  twf^lve  niontlis  ;  and  wlien  tliey  are  cut  down  another  crop  of  rat  toons 
ibiaoft*  up.  In  stJine  countries  tJiis  iit'ocess  is  rt^}>ealLtl  for  ten  or  twelve  yeans ;  the  heaviest  iTtips  beinj^ 
obCaiiMHi  in  the  ttrsl  year,  oiler  the  ]>biiting  of  the  canes^  wliich,  to  ilif^tinguish  them  from  the  rattoons^  are 
caik^^  plftnt  rytrifit.  An  utre  of  hind  yields  on  an  average  about  twenty  tons  of  cunes,  although  an  acre  of 
filattt  caiue!^  K)na'tiinc»  i^ive^  a^  niueh  as  thirty  tons,  whilst  the  fuurih  or  fii'th  rattoou  may  oidy  give  ten  tons, 
or  c^Tcn  less. 

The  cut  cuMes  are  conveyed  to  a  mill^  con^stingr  of  a  numlM>r  of  grooved  rollers,  between  which  the 
oraes  ttfe  {UMHnI,  «ind  the  juiee  squeezed  out ;  the  motive  power  being  water^  wind,  or  steam,  and  even  in 
\  entile.  The  prt*s»sed  cane  is  lied  up  in  bundles,  dried  in  the  suu^  and  under  vimous  uiiuies,  sueh 
I  trttjA^  mttfiasit,  hit^assc,  ^e,,  h  employed  a.s  fuel  in  l>oilin^  the  vHup-ir.  ITie  cane  i^cmeFally  contains  in  ]<KJ 
9o  of  joiiie,  which  Is  ver}'  nearly  a  pure  solution  of  sugar,  aniountlii^  t*)  from  14  to  ^2  per  cent,  of  the 
jm(%' ;  the  auioimt  tM.'in<jj  gn^atest  just  when  the  cane  h  ripe,  but  gradually  diminishing  as  the  !«eason 
•clYmnoes  ;  and  as  the  euttinj^  ftea>ion  extend?  over  a  period  of  four  to  five  months,  the  variation  is  very  great* 
^^  Eident  of  thiii,  the  eflect  of  soil,  manurc\  moisture,  temperature,  ^c,  is  eonsiderable  ;  so  that  it  m  pro- 
hat  the  amouut  of  sugar  contained  in  the  ca^ne  as  it  goes  to  the  mill,  for  a  whole  season,  is  not  more 
14  per  ivttt.  in  the  tkvoumble  countries ;  but  it  Is  much  le^^s  in  luflia,  and  some  other  places  where 
?ir  in  pnuHbutML 

Of  the  iMi  |M?r  cent,  of  iuice  in  the  cane,  not  more  than  half  is  pressed  out,  the  rcf^t  remaininjo:  in  the 
'       c,  and  eniploved  a.**  tueh     Even  in  many  plac*:'s  this  ipjantity  is  not  obtained  :  but  where  improved 
b  employed,  from  75  to  80  per  cent  can  be  expresised,  wluch  is  probably  the  genenJ  amount 
which  etto  he  econoinically  obtamed. 

Then?  b  pTPsent  in  the  juice  small  portions  of  the  nitrogenous  sub^tance>  already  allutled  to ;  which,  aided 
hy  t^*t*  liiijy^h  lenijjernture  of  the  air  in  tht;  tropics,  would  i-mon  jirodiiee  fermeiitatioth  It  is,  therefore,  neces- 
mty  to  |;et  rid  of  tlte»e  Ptd»stauces.  lliis  is  eili^cted  by  beating  the  juice  iu  largo  cooj^er  vestielH  calle^l 
dinlkcrs,  and  aihling  altout  troni  1  to  8  lbs.  of  lime,  or  technirally /^m/*''''t  P-i'  1'^'  gnllons  of  juice.  The 
IiBi*  cnmbine^  with  the  foreign  substances,  which  are  in  cotiseipjenet;  thrown  up  in  the  ft>rm  of  a  w/um.  leaving 
th*  liquor  clear.  The  juice  h  then  drawn  off  Into  the  largest  of  a  Si^ries  of  live  copper  vessels,  the  last  and 
mAlksst  lieing  culled  a  teache^  because  it  is  in  it  the  juiee  is  boiled  to  the  consistencv  necessar}'  to  enable  it 
to  cr}-«ljiUixe ;  Uje  proper  point  of  coneentration  being  judged  by  tmuh^  that  is  by  drawing  out  a  bit  of  the 
chick  fVTup  between  the  thumb  ajid  tbre-fmger.  All  t!iese  vess^^ls  are  heated  by  the  same  lire,  the  smidlest 
^r  leftene  Ix-ing  platvd  directly  over  it.  The  juice  is  tirsi  boiled  in  the  large  copper,  ami  some  mor*.*  fecu- 
lenciw  <*r  scuiu  whieh  enme  tn  the  surface  removed  ;  and  having  lost  a  ct^rtain  amount  of  water  it  is  passed 
into  th<^  next,  and  so  on  uiitU  it  arrives  at  the  teache,  where  the  full  degree  of  coneentratiuu  is  attiiincd, 
vhen  il  is  mn  off  into  a  large  cylindrical  vessel  called  a  cooler.  Each  timslied  eburge  of  the  teache  run  into 
ibr  vookut  15  calbd  u  gkipmng. 

From  thf^  cooler,  the  ]ui<*e,  now  a  thick  sjTup,  ia  transferred  into  rectangular  wooflen  boxes,  of  whicli 
there  um  mntdly  six,  t?neli  being  about  five  or  six  feet  wide,  scTen  feet  long,  and  about  one  foot  de4^p.  When 
iilxjve  metitiuniHl  is  not  employed,  the  syruf)  is  transferred  tlin?ct!y  fitjui  the  teache  to  tha^^e 
which  are  hence  sometimes  callefl  wjolers  ;  hert*  grain  is  gi'adually  formed,  that  is,  the  sugar 
U'heti  this  has  lully  taken  phice,  the  sugar  is  potted,  that  is,  transfen'cd  into  a  nuuilL>er  of  sugar 
^..i;>...  f'l'ir  botttmis  pierced  with  some  nine  «>r  ten  htAva  ;  thnHigli  eaeb  ol'  tliesi^  bolfS  the  stalk 
€f «  pluuLi  tuek,  which  rises  above  the  e.isk,  and  [UY^trudus  lu-low  the  liottom.     Tbes^^*  hogsheads 

areiiwCMi  u,.  -  _  .  .-juewnrk  ofwr»od,  in  a  large  building  callcil  ihi^  e  it  ring -house,  the  tloor  of  which  is  tormed 
Into  A  woit  mnmarvolr  or  cistA»rn,  by  wood,  leatl,  ar  cement.  The  *ugar,  or  rather  gnmulat^'d  5>Tup,  is  allowed 
ion^oyun  ben.*  frnn>  i\in-v  to  six  weeks,  aecording  tct  (piality,  during  which  lime  the  jRirlion  of  the  *yrup 
vloch  hti  11  -  otT.  leaving  the  crystallized  portion  more  or  less  drv.     Tliis  liquid,  known 

li  Wiwl  III'  I  1!^  of  sugjir  in  two  states  ;  one  in  whirli  it  is  uncr\sta!lizable,  and  the  other  in 

ttkich  it  in  <*fy>Lallixublc,  thv  hitter  lormiug  fr<)m  60  to  Ol*  per  cout.  of  the  whole.  AVben  the  sfigar  is  suffi- 
dnidy  dnuned.  it  is  put  into  hogsheatls  and  exported.  Sometimes  the  luolasscs  is  also  exported  to  Europe, 
vhsv  it  m  4!itipioyt?il  for  various  puri>oses  ;  among  others  it  is  reboihnl,  and  a  large  quantity  of  sugar  made 
tfomiU  Largi*  quantities  of  it  are,  however,  n'tained  in  the  sugar  eountries  •  and  with  the  waste  canes,  ftQd 
■nhblgpi  cif  In©  ffiigar  house,  it  is  diluted  with  water  and  fermented,  whi^n  it  yields  the  wull-knowni  ahxjholic 
fiqaor  mm  ;  coiim^  Mev«?n  or  <5ight  exci-llent  sp:'C!meiis  of  which  wen?  exhibited  in  thit  Guiana  collecti<»n. 

An  thi?  fugnr  obLiIned  bv  the  pnxvss  just  described  is  luon*  or  h.*s^  of  a  dark  coloiu*,  in  consi'quence  of 
Ik*  rhaJTiiig  of  a  portion  ot  it  in  the  teaehe,  a  process  is  einployeii  iu  many  sugar-pr*»ducing  countries  for 
vhitetiiikg  it,  tcnne*!  rlaying.  This  prfK^ess  consists  simply  in  placing  the  granuhited  mass  foniied  in  the 
I  ill  ft  number  uf  pots  of  clay  or  irrm,  of  exactly  the  shape  t>f  a  loaf  of  sugar,  and  having  small  liotes  in 
'  \\  and  tiiefi  ^fi  ■  --  '  •'  ma9s  of  pure  moist  clay  on  the  top  of  the  sugar,  the  water  from  which,  {>er- 
ii|yigt|;  through  the  -  -,  washes  out  the  liquid,  leaving  a  network  of  crystals  of  sugar  behind.     By 

mm wilijl  the  clay  wm the  sngiir  may  be  produtX'd  of  gnnit  whitem-ss.     The  prodmx-  thus  obtained 

ii  Uwmmi  etm/ed  tngar.  of  wtiieh  then?  weiv  samples  in  the  Bmzilian  collivttoii,  such  as  the  wdiite  sugar  from 
llAeci,  faoMcn,  Bahia,  and  ^dso  from  Fk'rbiee,  iu  the  Guiaua  collection  ;  Brazil,  Cuba,  and  the  East  Indies, 
\mag,  th»  cntmiritw  where  it  is  mostly  pn>«iuced. 

Tin*  rf*>^^**  wltich  we  have  just  described  if!  very  imperfect,  in  proof  of  which  it  is  only  necessary  to  sajr, 
that  tv'  yin  fi  to  7  i^M.-r  cent^  of  sugar  is  obtained  out  of  the  14  which  exists  in  the  cane.     Within 

the  ht*  ff  improvements  have  been  eflected ;  but  as  these*  impruvemeuts  have  arisen  in  great 

WKmmi-'  rare  of  sugar  fi\ym  Invt  root,  we  shall  have  an  ojjportuuity  ofsiieaking  of  them 

ifkfm  T  Mifttcture.     We  may  rt^iuark,  however,  that  the  pnn^ess  just  dc^cribcn!  is  still  the 

Of  i  "  sugar  of  ixjmmcrce  is  made,  the  iK'ct  nmt  machiuer}*  Ixnng  only  emph.n'ed 

fc  .  manufaeturers.     Indeed,  it  iipiK'urs  that  its  employment,  although  euabfinj^ 

the  fi*t*ij*r  to  ih  u^ikT  horn  the  ^me  quantity  of  canes,  and  of  a  very  superior  quality,  docs  not 
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enabk  kim  to  make  it  cheaper^  wliich^  After  all^  is  the  5nal  object  of  all  improTcmont.  In  the  Guiana  col* 
lection  were  some  line  saniplei^  of  Deinerara  suptr,  prc|>ared  by  tbfse  imjMtivecl  processes^  aoiJ  whiuh  it  was 
interesting  to  b**  able  to  compare  with  the  sauiplfs  of  Irish  l>eet  niifjar  exbibitetL  We  may  hure  obetjrve  Uiat 
British  Guiana  in  this*  mspect  is  by  far  the  most  atlvaneed  of  the  HntiAli  Coloriiesi. 

Imi^erfeet  as  the  process  just  desc'nl>ed  is,  that  pursued  in  India  is  far  more  so.  The  land  in  ladiA  a 
cultivated  by  miserable  |xasant5  calltHl  Jiyots^  ground  down  by  the  Zemindai-s,  who  iu  tuni  un*  not  mxuh. 
better  off.  The  Kyots  jj:i-ow  the  caiie  iu  ^luall  patches,  express  the  juice,  boil  it  down  with  all  its  inipimtlQ 
into  an  tnsjussaied  mass  termed  rkah^  or,  as  it  cidled  by  the  Europeans,  rob.  OccasioiiaJIy  xhvy  hiiutvc  1* 
scum  f^jrmcd  during  the  boiling  down  of  the  juice,  and  by  some  attention  in  other  matters  [ireivare  a  ^let1 
kind  of  Hupir,  which,  according  to  the  locality  where  it  is  made,  has  niceived  various  names,  but  which  j 
usujdiy  Cttiled  goor  or  kkeur  ;  the  in^nn  jn^gery  in  applied  by  Europeans  to  a  variety  commonly  use*!  in  m  ' 
sugar*  Another  class  of  ^wi-sous,  called  CMdarSy  purchase  the  goor,  rclKiil  it,  and  make  the  sugar  which  come* 
to  England  uh  Iit>nan«8  and  Burdwlian  sugars.  ITie  mill  emphjycil  iu  grinding  the  eaiies  is  one  of  llie  most 
miserable  construction  possible  ;  it  consists  of  the  stump  of  a  tamarind  tree  fastened  into  the  gr(»und,  leaviu}^ 
about  two  feet  projecting^  iii  which  is  cut  a  lioUow  so  as  to  form  a  kiiul  of  mortar ;  the  [Hustle  is  a  tPLv  iil»out 
eighteen  f<iet  long,  and  about  ten  to  twelve  iDcliej^  in  dhiracter,  huving  one  end  rounde<l  so  as  to  rub  against 
the  bottom.  This  pestle  is  worked  by  cattle  attached  to  a  bam  boo  framework  of  the  rudest  kind  ;  the  juice 
squeezed  out  of  the  eane,  whicb  for  this  oj>cration  is  obliged  to  be  cut  up  in  small  pit:Mx»s,  llows  out  of  n  I 
in  the  side  of  the  mortar  into  an  eaithen  pot,  when<*e  it  is  removed  fnuii  time  to  timt%  to  be  boiiLnl  at  1 
itn  earthern  pots  and  then  in  those  of  iron,  to  be  further  pn*pared  for  the  market. 

Sugar  from  Beet  Root — The  cultivation  of  the  bi.^et  apj>«_^ars  to  have  !>een  hrst  practised  in  the  miith  of 
France;  Olirier  de  Serres,  a  cv*lebra  ted  agriculturist  in  the  time  of  lIeiir>-IV.,of  France,  n*eomraendc*l  it  as 
fbfKi  for  cattle.  In  Germany,  also,  its  cultivation  is  of  an  old  date.  The  vjuriety  at  first  cnltivntetl  in  both 
countries  appears  to  have  been  the  diwtte  of  the  French  and  the  mungel  irurzei  of  ihv  (icTmans,  the  meaning 
of  which  \i^  famine  root^  a  term  which  sufiicicntly  indi<3ates  the  high  app»n'ciation  in  which  it  wjis  held.  In 
tliu  middle  of  the  last  century  several  varieties  apfieai*  to  have  l>et»n  commonly  cultivated  in  Gernmny,  when 
Marggraf  publisheil  in  1747  the  results  of  an  investigation  which  he  had  undertaken  as  to  the  pn,*s*.'nw  of 
augar  in  iuihgenous  plants.  At  this  |>eriod  stngarhad  become  a  considerable  article  of  commenx*,  and,  owinj| 
to  the  ccmtinued  wars  in  which  Europe  was  then  plunged^  the  price  of  sugar  rose  enormously.  The  idea 
struck  Marggi'af  that  some  plant  might  be  found  suited  to  the  climate  froiu  which  a  suilicient  fpiantity 
of  sugar  could  be  obtaineil,  instead   of  the  honey  which  was  then  largely  employed  as  a  ^n!  ^r 

foreign  sugar.     Finding  by  his  experiments  that  the  diffident  varieties  of  the  fx'et  contained  ^;ir 

than  other  plant*,  he  propositi  to  manufactupe  it  irom  the  white  beet,  since  called  the  8il«  vUitcb 

ciontainetl  the  lurgest  quiiutity.     Olivier  de  Scrres,  already  mentioned,  susjiected  that  tlie  I'l  id  and 

might  be  einpli;yed  lor  sugar  manufacture;  but  to  ^larggnif  iK^ongs  tne  honotir  of  first  u«  '  Its 

quantity,     ^farggrafs  idea  was  not  then  acted  upon  in  const^pience  of  peace  having  been  r»  d 

soon  after;  but  in  171Hj,  that  is  fifty  years  afterwards,  Achard,  an  apothecary  of  Berlin,  led  by  l1  u 

of  sugar,  took  up  the  ideji  of  Marggraf,  and  e^tabli^thed  a  small  factor)'  at  Cunem,  in  Sile-^ia,  Vk  \  >- 

dmnila  ver)'  inferior  l>n>wn  sugar.  Aii  account  of  his  experiment  was  pubhi»hed  in  the  ^' Annales  m-^  ..iMut-,'* 
in  Brumaire  of  Year  VII.  of  the  French  Jiepublic,  in  the  f(>nn  of  n  letter  to  Van  Mons.  In  this  letter  h<» 
st-ates  that  he  could  manufacture  sugar  at  a  little  less  than  2^d.  per  pound,  and  he  alscj  ]>ointtd  our  thcgmit 
value  of  the  pulp,  molasses,  and  leaves  of  the  U-et  tor  various  purposes »  especially  for  fading  cattle.  ITiij 
letter  prwlucefi  a  great  simsfttion  in  France,  hrning  t>*^en  reprintc^l  in  every  newspaj)er.  By  some  the  idea 
was  taken  up  with  enthusiasm^  as  a  means  of  fi*eeing  the  country  Irum  the  monofioly  which  Great  BritJim 
then  enjoyed  in  colonial  prtjducc* ;  by  others  it  was  ridiculed  as  an  absunlit)-.  The  Institute  of  Fniiioi» 
then  numbi*ring  some  of  the  first  men  of  scieiict'  in  the  world  among  its  members,  did  not,  huwever,  partake 
of  the  latter  opinion,  and  accordingly  they  appointed  one  of  their  meml>ers,  Deyeux»  to  pro^XN'd  to  Gemuuiy, 
and  make  a  rciton  upon  Achard's  process  ;  which  report  was  publisher!  in  the  ful lowing  ycJir.  (.'<»n^equmt 
upon  this  report  two  small  factories  were  estublisbed  in  tlie  neigh lHinrh<xid  of  Fans ;  one  at  St.  OmtT,  and 
the  other  in  the  old  Abbey  of  Challes.  Tliese  factories  fltd  n«>t  fulfil  the  promises  of  Achard^  and  llK?y 
wen?  ^vcn  up,  amidst  the  ridicule  of  those  who  had  been  aJways  adverse  to  the  manuf«ctun\  and  who  (tlleJi 
the  print -shoj>s  with  the  most  grotesque  caricatures,     Tlie  whole  aftair  would  have  duubi ^  '     '    t\\ 

but  for  the  celebrated  lieHin  and  Milan  decrees  of  the  Emjieror  XaiMjleon,  establishing  i^l-  !«♦ 

**  Continent  a^l  System,"'  the  obji'ct  of  which  was  to  shut  out  England  from  the  trade  oi  uic  t  uum 
Enormous  duties  were  pljiced  u[>on  all  colonial  artii  les,  esp*'dally  upon  ^nigar,  so  that  it^  price  was  at 

qtiadruph*d:  and  the  result  waa  to  cause  inquiry  to  be  made  by  chemisfts  as  to  some  in(ngt*nov-    - 

sugar.     Tlieir  attention  was  fint  directed  to  the  juice  of  the  grape,  before  its  fiTmentation  into  Ue 

bdief  that  by  improving  the  process  a  sugar  equal  to  colonial  sugar  could  Ik*  obtained — a  '-  'i*  •• 

mmeoessiary  to  say  wus  erroneous,  as  the  two  sugiirs  are  quit**  difl'erent  in  nature.     The  i 

contains  2U  to  28  per  cent,  of  sugar,  whih^  that  of  the  beet  jiehis  only  lU  to  14  per  cent.,  i 

besides  a  most  disagreeable  taste  ;  for  some  time,  ounseqnently,  no  attentit>n  was  paid  to  beet  root  as  a 

of  sugar,  whilst  eveiy  housewife  in  the  south  of  France  made  her  supply  of  gi"«pe  sugar  in  h*  r  I 

wxjordin^  t^o  the  directions  published  by  the  celcbnited  Pannentier*     At  length  the  be<*t  sugar  > 

Again  agitateil,  in  consequence  of  some  report*  which  had  lieen  circulated  n*hitive  to  the  sttrr< 

factory  establL^hed  at  Krayn,  in  Silesia,  by  Baron  Koppy,  as  well  as  of  the  original  one  of  *- 

ncm.     It  was  as*erteil  that  in  these  faetjf»rie«  from  4  to  G  per  cent,  of  sugar  was  pnxiuce<l ;  ^^ 

startling  when  contrasted  with  the  results  obtairn*d  hy  the  < 'omniisKion  of  the  InsttitulOT  m  thv  Wux  YllL  of 

the  B^'public,  which  was  only  1  iM*r  cent.     HiTudjsiudt,  a  Prussian  chciuist,  pubhshed  a  small  tract  in  IKI19, 

detiiiliug  several  improvements  which  he  had  eifected  in  the  original  prtieesses,  and  aceordijip  to  which  be 

staUnl  that  be  obtaimxl  iJ  per  cent*  of  fine  sugar,     Deyeux,  who  was  nt  this  time  phamiacien-in-ehijef  tD 

Napoleon,  again  took  up  the  subject,  but  without  better  resoits  tluui  hehm*    J>eroHi«i|  ttnothcr  mpoibtxsterj^ 
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hv  UsXhmng  tlie  prooees  of  RerrabnaOt,  obtabed  2  per  cent,  of  mfijriur  gii^r;  from  thii?  he  made  a  loiif^ 
iraidi  he  prowntcHl  to  Napolooii-,  wlju  jiliujinl  it  under  a  j|rljLs*i-t"ayt^  uu  hiA  i^Uaiuiiey-pit^w,  as  thi^  first  loaf  of 
bc»'t  su/jir  <*ver  Buiili*.  In  Uie  yt^ar  IHII  wv  thai  two  ex|>orim(.'rits  iveorded ;  one  by  Barruid  and  Isriard, 
ill  Cwbom  wrt*  a  \VL*ll*k:in»wii  clu-inist,  in  wliieb  only  1^  jkt  cent,  of  suf^ar  wait  prtwiuecd,  and  the 

oti  I'nippu'j!,  of  LillL%  who  obtaint'd  S  per  cent,  of  sufrar.     It  wan  probably  the  n*suJt  in  the  biter 

case  whi'  .  ^  I-  (  V  ijwiU'on  to  give  direetions  tci  LK'Veux  topubb.sh  ai<inall  trt^atise  n|X)n  the  suhjeet,  and  to 
«D00lir7iL<  '5 1.  .  i<  rinm  of  a  number  of  factories;  among  which  we  may  mention  th(ii<e  erected  by  the  cele- 
bmod  <4i*.'iijipt  ( 'ltapt«l,  unfl  by  the  f^eometer  Monge.  In  one  of  these  m<xlel  faetories  erected  by  the 
Giyimmmcnt^  the  first  loaf  uf  refined  sugai*made  in  the  iv^^tr  way  was  produced  and  »n-*sented  to  the  Eni|x?ror. 
Tlic  cost  of  this  loaf  wtia  said  to  have  been  i!10CKJ!  and  wha  the  c^use  of  a  fhxJ  of  caricatun*^,  s<oine  of 
vliicdi  wierc  exoee«lingly  prtilewpie  ;  for  example^  one  ix-presented  George  UI.  lakinj^  his  ix»lli-*c,  and  ^applying 
tut  fligxr  from  an  immense  West  Indian  hogshead,  whilst  Napoleon,  on  the  other  side,  might  be  sei'n  straining 
~~  "  iu-r>i?  to  ^ueeatt^  sugar  out  of  a  btH.'t-root  wliich  he  bohls  over  his  eotletx^up.  In  181^!  M,  B<_»nmatiii 
'  m»ty<  inent  in  the  mode  of  manufacture,  an  account  of  which  was  pubUshcil  in  the  Momt^Hir, 

roi  Hut  neither  the  favour  of  the  Government,  the  model  factories,  the  able  men  who 

them  MO.-  M)  the  aubject,  nor  the  high  price  of  sugar,  could  make  the  industry  prot^rt*8S,  although 
nl  was  known  t**  have  Iw^t-n  makin<jf  a  furtune.     Peoplii  were  not,  however,  to  be  so  etisil>'  thscoura^^d, 
b«u  thi*  n^**iult^  of  Achard's  imprtived  process*Js  became  known,  the  number  of  jiniall  factone.^  that  t<j) rung 
I  fV»iieewa«  amazing;   l.'H)  having,  it  is  saitl,  beenerectiKl  in  half  a  ^V4iiu:,     Fortune  tavoui'ed  these  lx»ld 
ts,     Si*Yeral  improvements  were  ettix;ted  in  the  proci^i^^^es^  one  of  which  placod  the  lUiuiuiiietm'c  for  ever 
',  of  danger. 

In  ibc  year  I81*i,  the  Chief  Surgeon  of  the  IVOUtarj  Hosiiital  at  Montpelier  naked  a  friend  of  hi»,  M. 
FlgiiicT,  411  apoth^rjwy  of  that  town,  to  pn'pan;'  tbr  Idm  a  bottle  of  litjuid  blacking;  which  wjts  at  that  |ieriod 
iii4id«<  ftmii  koney,  rvon%  black  or  burnt  l>oneH,  and  vine^tu^  The  sturgeon  Rint  his  friend  a  bottle  of  red 
wine  TicicgHr  mdidcnt  to  imike  the  bottle  of  blacking,  and  into  thi,-4  Figuier  put  the  honey  and  the  bone- 
IdMsk,  imd  Msitt  it  to  the  hospital,  where  it  was  placed  upon  the  tiible  in  the  surge<m\s  rix»m.  On  coming  in, 
md  fiodtng  that  the  whole  of  the  i^olid  matter  had  subsided  to  the  bottom  of  the  ves^4<;l,  and  that  the  ^nper- 
nt  U«pi»d  wn«  eol«uirles«,  the  Burgeon  imagined  that  it  could  not  be  Ms  \inegar,  and  that  consequently 
ii*f*«-  s'v  occurred  ;  lie  accordingly  retunietl  it  to  the  ajiothecar>i  who  soon  discoverei!  tlie 

ll#"  iti-d  hiii  discover)"  to  Deros^ne  of  Parii?,  who  wha  then  engaged  in  sugar  ixdining*     Tlie 

'  Jil  onc<'  tii'iili*  il  the  bone-black  to  decoloriz*.*  s>Tups,  and  found  its  action  remarkable.     This  was  the 
tanunjT-point  in  the  history  of  the  beiet  sugar  manulaetiu*e» 

'i\i     '     ''     t  thi*  length  unon  the  early  history  of  this  curious  manufactim?,  for  the  purpose  of 
ities  of  it^  early  infancy  with  that  vvhicli  it  has  had  to  en(x>ujjter  in  the  attenjpts  to 
>it  til  ifT »,,,,' I ;  and  we  cannot  help  coming  to  the  eonchision,  thai  if  it  lian  made  80  httle  prtjgress  in 
J  wilh  st>  few  R\il  obstacles,  it  would  have  iu^sunHliv  died  had  the  dijifovcr)'  bw'n  made  hen% 
Jgk  ^K^^  ^"  -'^^"  '*' '  »■  vir    an  idea  of  the  lirst  proce.sses  employed  to  imdce  sugar  from  the  b*-*et,  and 
imhli  IwD  '-  Hs  it  has  sniee  made,  we  &hidl  deieribe  the  j^ittcess  reeommcndeil  bv  Deyeux^ 

and  p«ilili«bt  ,    ^     -  .      ,     rJion.     The  beet  i*oot*?  were  washed  in  a  tub,  then  grate<l  by  the  Land  with 

an  iastratueiit  exactly  hke  a  kitchen  grater,  and  squeeze<i  m  a  womleu  screw-pres*.  by  which  from  .*iO  to  36 
pimrBtk  of  jaioe  wan  obtained  out  of  the  95  which  the  beet  eontaiim.  llie  juice  wa.H  tiu-n  boiled  into  a 
ijr^i,  mmts  penons  adding  a  little  chalk  or  lime  to  it,  to  si'parate  tet*ulrncies.  When  it  hud  attained  a 
«isrtaifl  ili^gne  of  concentration  it  was  boiled  with  ox  blood,  strainc<l,  boiled  down  once  moa',  and  then  put 
inio  a  warm  ronim  upon  thit  tniys:  when*,  if  the  pi*t»c<^>!8  was  well  conducted,  a  fH-»rtion  of  it  crj\st!ilii/-i  d  out 
in  llie  coarm  of  alxmt  twenty  days,  otherwise  the  whole  wiu^  dej^tro)ed»  l"he  ?iyrup  was  aib?r  that  rb'ained 
i^  mad  tiio  cnrstaJ-*!  were  put  upon  linen  cloths  to  dnun.  Soinetinie,H  a  little  water  wiuf  poured  upon  them, 
md  tlie  mmm  pn*sise*l.  >\e  can  scareelv  form  an  idea  of  the  kind  of  sugar  which  was  made  in  tins  way  ;  it 
«i«  m  brcmrti  or  bUcktsh  mass,  having  httlu  the  appearance  of  sugar.     Such  was  the  beut  sugar  xuanulactiire 

If  %»  '       i'         '   (his  periml  lieet  sugar  enjoyed   protection  to  an  extent  almost  ap[»iT>aehIn^  a 

Mnot*'  ^r  surprising  that,  as  soon  as  the  Continental  System  was  abolirihed,  and  peace 

Miliiiiiii  II  uj  1-1-'. — >vij,tli  led  to  the  reduii:ion  in  the  pritv  of  sugar  to  one-half, — the  manufactuix*  sliould 
mttifm  mAcvk*  8o  gn*at,  indeed,  was  the  efTl*et  of  the^e  events,  tliai  in  the  course  of  a  few  mouths  tliree- 
iwullli  f  *'**"-  #rM.L.  y^^^  extifjguishHL  The  rapid  sucrcftsion  of  inventions  and  improvement*  wliieh  had 
mearrt  d,  iH-twinn  1812  and  18b%  had,  !iowever,  counnunicatt^l  so  niueh  vitality  to  it,  that 

hwmB  i-  .  irom  utter  extinction,  but  even  sottti  rallied;  and  in  18111  no  less  than  1(X»  factories, 

MMsh  liPg^*  eroctjeiJ  licfori*  tlie  I'eace,  wen^  in  ftdl  activity.    Since  then  it  has  gone  on  with  varying 

iflMV  OP*  i -ss,  gradually  improving,  and  extending  itself.     I'p  to  1840  it  enjoyed  considerable 

ut  in  consenuenoe  of  the  high  pritx!  of  sugar,  and  the  clamour  of  the  coloniid  iuten?i*t, 
'^*d  to  lei^y  a  duty  of  45  thuics  the  H>0  kilogrammes,  or  alH:)ut  1\<.  the  cwt.,  and  to 
<  Itirer  who  would  relinfpiish  the  trade.     Tlie  Cbiinlier  of  Deputies  did  not  accept  the 
►  dut^'  of  :^5  franca  the  ItMj  kilc^gramuies,  or  about  liU.  the  cwt.,  by  which  they  letl  the 
ki«i||^a  proU^rtion  of  20  francs  the  KM)  kilognitnmea,  or  nearly  Ss.  per  cwt.     This,  however,  did 
mtonial  interest,  e^m^cially  as  the  manufacture  oflw?et  sugar,  cheeked  for  awhile  in  1810  by 
is  to  how  the  lA^gi*lature  would  act,  I)egan  to  increase*  rapidly.     Accortlingly  the  ttovem- 
1  181*1,  the  cimipulsory  closing  of  all  tho  factories:  at  the  same  time  awartiing  them  an 
liic  iDiknitnty.     llie  Chandier  of  IX^puties  again  ret  used  to  ratify  the  Government  measure  of  annihi^ 
\ ;  b«ft«  arifinc  way  to  the  complaints  of  tht^e  intere,steil  in  colonial  sugar,  thev  adde*l  o  francs  per  100 
nMnr-  ^     *'      '   '        >  lj»:*et  sugsir,  and  a  like  sum  additional  for  each  succet*ibng  year,  until  the  duties 
llkttl^  I'd  beet  sugara  would  be  equalized;  which  was  etrected  rn  1847.     The  etlect  of 

i-_.  i.L'.v*  uiuent,  in  1843,  was  most  disastrous  to  the  manufactm-e  ;  fuUy  one-half  of  the  fac- 
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tories  having  been  closed  up,  and  the  proprietors  of  the  others  very  much  discouraged.  Nevertheless,  in  the 
face  of  the  increasing  duty,  it  again  prospered.  Then  came  the  Kevolution  of  1848,  which  re-emancipated 
the  negroes,  upon  whom  slavery  had  been  agun  imposed  under  the  tyrannical  government  of  Napoleon,  after 
it  had  been  solemnly  abolished  in  1793.  "fiie  immediate  effect  of  this  measure  was  a  considerable  diminu- 
tion in  the  production  of  French  colonial  sugar,  and  an  increase  in  the  cost  of  production.  This  state  of 
things  increased  the  clamours  of  the  colonial  interest,  and  of  all  those  who  saw  in  the  continued  increase  of 
the  indigenous  sugar  manufacture  a  probable  source  of  inhu-y  to  the  mercantile  marine  of  France ;  the  trade 
in  sugar  occupying  a  tonnage  of  from  80  to  100,000.  The  result  was  that,  after  protracted  debates,  a  new 
tariff  was  promulgated  in  June,  1851,  which  increased  the  duty  on  beet  sugar  to  the  extent  of  5  francs  the 
100  kilogrammes,  or  about  2s.  the  cwt. ;  thus  giving  the  French  colonial  sugar  a  protection  to  that  extent. 
The  beet  sugar  in  its  turn  was  protected  against  foreign  tropical  sugar  by  a  differential  duty  of  about  4«.  9d.  the 
cwt.  This  protection  would,  under  any  circumstances,  be  merely  nominal,  and  does  not  seriously  affect  the 
manufacture  one  way  or  other.  Protection  means  monopoly  to  a  certain  extent ;  but  it  is  clear  that  such 
monopoly  can  only  exist  where  the  article  protected  is  not  sufficient  to  supply  the  wants  of  the  community; 
the  deficit  must  consequently  be  introduced  from  abroad,  and  pay  the  protecting  premium,  the  result  of 
which  will  be,  that  the  price  of  all  the  sugar  consumed  in  the  country  will  be  increased  to  that  extent.  The 
usual  consumption  of  sugar  in  France  varies  from  110,000  to  130,000  tons  annually.  Now  if  the  French 
colonies  and  the  beet  sugar  factories  cannot  together  produce  this  quantity,  it  is  quite  clear  that  foreign 
sugar  must  be  imported,  paying  the  highest  duty,  which  would  of  course  raise  the  price  of  all  sugar.  Ine 
reverse  is,  however,  the  case,  for  the  colonial  sugar  imported  into  France,  and  the  b€«t  sugar  produced  there, 
are  more  than  sufficient  to  supply  the  consumption.  Taking  the  ten  years  ending  1851,  there  was  a  very 
considerable  excess  in  eight  years  of  that  period  ;  whilst  in  only  two  was  the  production  and  consumption 
balanced.  In  one  year  the  excess  over  consumption  actually  amounted  to  30,000  tons,  which  was  obliged  to  be 
exported  to  other  countries,  in  which  it  had  to  compete  with  Cuban  and  Brazilian  sugar,  at  the  same  time  that 
the  price  at  home  was  lowered  to  very  nearly  the  same  standard.  Judging  by  the  common  opinion,  we  mi^t 
imagine  that  such  a  competition  would  soon  destroy  the  beet  sugar  manufacture.  Nevertheless,  in  the  taoe 
of  that  very  tariff,  the  production  of  indi^nous  sugar  in  France  rose  from  70,461  tons,  in  1851,  to  82,409 
tons  in  1852,  or  very  nearly  17  per  cent,  m  one  year  ;  and  the  increase  during  the  past  season  is  supposed 
to  be  in  about  the  same  proportion.* 

So  much  for  the  history  of  the  beet  sugar  industry ;  we  shall  now  proceed  to  detail  briefly  how  the 
manufacture  is  carried  on.  The  juice  of  the  sugar  cane  being  nearly  a  pure  solution  of  su^ar,  the  manu- 
facture of  sugar  from  it  is  practicable  with  the  rudest  apparatus  ;  but  the  case  is  different  with  the  beet,  the 
juice  of  which  is  exceedingly  rich  in  foreign  matters  whicn  tend  to  decompose  the  sugar.  Hence  much  more 
effective  apparatus  and  more  skilful  processes  are  required  for  making  beet  sugar  than  sugar  from  the  cane. 
With  the  exception,  however,  of  the  operation  of  extracting  the  juice  from  the  beet,  the  principles  upon  which 
the  processes  of  manufacture  are  founded  are  the  same  in  both  cases  ;  and  the  beet  sugar  machinery,  with 
the  exception  alluded  to,  can  be  employed  for  making  sugar  from  the  cane.  But  while  this  perfect  and  com- 
plicated system  is  necessary  to  enable  the  beet  sugar  to  compete  with  the  produce  of  the  tropics,  its  use  in 
the  manufacture  of  the  latter  appears  to  confer  no  economical  advantage,  merely  enabling  a  better  sugar  to 
be  made. 

The  first  operation  through  which  the  beet  roots  pass  in  the  manufacture  of  sugar  is  the  removal  of  the 
crown  and  of  the  small  rootlets  ;  an  operation  performed  by  the  farmer,  who  defivers  the  roots  pnjtty  nearly 
in  the  condition  required,  and  employs  the  portions  cut  off  for  feeding  pi^  or  for  manure.  A  certain  quantity 
of  earth  still  adheres  to  them,  which  must  be  removed  by  washing;  this  is  performed  by  introducing  them 
into  a  long  cyfinder,  called  from  its  inventor  Champonnois's  Washing  Drum,  formed  of  laths  separated  bv 
intervals  of  about  two  inches,  the  cylinder  being  made  to  revolve  in  a  trough  containing  water  in  which  it  i5 
nearly  half  immersed.  The  roots  are  put  in  at  one  end  by  means  of  a  hopper,  and  are  caught  up  and  ejected 
at  the  other  end,  having  been  thoroughly  scoured  during  their  passage  tnrough  the  drum. 

The  beet  is  composed  of  a  number  of  cells  in  which  tne  juice,  containing  tne  whole  of  the  sugar  dissolved 
in  it,  is  imprisoned.  To  get  it  out,  therefore,  we  must,  if  possible,  burst  them  asunder,  and  the  more  effec- 
tually this  is  done  the  greater  will  be  the  amount  of  juice  obtained.  This  is  partially  attained  by  means  of 
a  rasping  machine,  consisting  of  a  drum  turning  on  an  axis,  and  having  a  number  of  saws  so  inserted  into  it 
parallel  with  that  axis,  as  to  leave  only  the  teeth  projecting.  The  usual  length  of  these  saws  is  about  thirteen 
inches,  and  there  are  generally  about  150  inserted  into  each  drum,  which  is  made  to  revolve  at  the  rate  of 
from  500  to  700  revolutions  per  minute,  so  that  each  tooth  has  a  velocity  of  about  800  to  1000  feet  per  second. 

The  effect  of  the  rasp  is  to  convert  the  beet  into  a  fine  pulpy  mass,  which,  as  fast  as  it  is  produced,  is 
subjected  to  pressure  in  order  to  separate  the  juice.  For  this  purpose  an  adaptation  of  the  ordinary  hydraulic 
press  is  employed.  The  pulp  is  introduced  into  knitted  bags  of  woollen  yam  and  laid  in  a  pile  upon  the  table 
of  the  press ;  the  bags  being  separated  from  each  other  by  plates  of  sheet-iron  or  discs  of  wicker-work.  The 
presses  employed  are  capable  of  exerting  a  pressure  of  about  300  lbs.  upon  the  square  inch.  About  70  to  75 
per  cent,  of  the  juice  is  expressed  in  this  way ;  afler  which  the  bags  are  dipped  m  water,  or  a  small  stream 
18  allowed  to  fall  on  the  pulp  by  opening  the  sack,  or  they  are  exposed  to  steam  as  long  as  it  is  condensed ; 
in  this  way  a  considerable  quantity  of  water  is  absorbed  by  the  mass,  which  acts  like  a  si)ongo,  and  it  is  again 
pressed.     By  this  second  pressure  the  total  per-centagc  of  juice  is  raised  to  85,  but  by  again  moistening  them, 

♦  One  of  the  commonest  of  the  many  ill-foanded  objec-  excess  of  duty  being  a  little  more  than  one  penny  per  poand, 

tions  which  have  been  urged  against  the  manufacture  of  which  thus  accounts  for  the  difference.     A  comparison  b»- 

beet  sugar  is,  that  the  price  of  sugar  in  France  is  usually  a  tween  the   short  prices   of  sugar  at  Rouen,   Nantes,  and 

penny  per  pound  higher  than  it  is  with  us.     This  is  per-  Dublin,  during  the  past  year  will  show  that  it  was  tram  $d 

fectly  true ;  but  the  duty  upon  sugar  in  France  is  double  to  U.  per  cwt  cheaper  at  the  Continental  ports  than  it  was 

what  it  is  now  in  the  United  Kingdom :  the  amount  of  that  here. 
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J  a  third  time^  as  much  ns  95  per  cent,  of  jinre  has  been  obtained ;  that  is,  prncticnllyi  the 
In  such  OAftes  it  is  usual  to  use  the  expre*siHi  liquor  of  the  third  prt*s>sin|^  for  maisteniiij?  tlie  hn^ 
'  tlie  firrt  preamref  and  to  add  a  small  ijuftutit)'  uf  taimiii  to  the  water,  which  prest?rvc8  the  juice  ti-oiii 
dt^Tfttion. 

The  jciice  is  also  extracted  by  maceration  ;  that  is,  by  repeatedly  washing  the  pulp  with  stucceasive  por- 
tlQlit  of  water  until  it  is  quite  exJbaustied  ;  but  this  proi-ess  \h  not  now  niudi  u^^d.  By  eouibining  it,  how- 
fiTOT,  with  pressure  by  the  ordinary'  means,  jjood  rt^sults  have  lately  been  obtained.  The  pulp  is  first  pressed, 
ft&ci  the  partially  t^xhausted  cakes  are  introduced  iiit4>  buckets,  arraofred  in  ten  I'ows  or  aeries  upon  an  endle^ 
ehaiKi  passing  vurtically  over  two  pulluys,  t^omewhat  iii  the  manner  of  the  buckets  in  a  dredging  vcjvseL  Hie 
baAUitii5  of  the  buckets  are  formecJ  of  wire  gauze,  so  as  to  allow  the  water  whicli  is*  let  in  from  above  to  per- 
fslate  through  the  pulp  in  the  6rst  ^>ne»  of  bueket4*,  and  then  through  the  second,  and  so  on.  Tlie  water 
M  tf  pi&8ft3»  out  of  tlie  tenth  sericij  of  buckets  will  Iha  nearly  as  rich  as  juice,  IxK'ause  as  it  pauses  from  one 
MttUi  %o  another  it  t^ikes  up  more  and  more  suf^ar.  The  up|>er  sericH  of  buckets,  when  their  pulp  is  exhausted, 
liaiOfiid  on  the  same  chain  on  the  opposite  side,  and  discharge  their  moist  pulp,  which  is  mixed  with  fresh 
palp  fri>fti  the  presses  to  which  it  fumiti)ies  water,  nn<i,  by  the  aetion  of  endosmonh  and  ejosfnosu^*^  causes  it 
to  cede  part  or  its  saccharine  matter.  The  niixed  pulps  are  then  subjecU'd  to  pre^uro  in  other  hydraulic 
pTBarSf  ami  j-ield  a  juice  which  marks  only  one  de|jrjt>e  less  than  the  nornud  juice. 

T!ir  "  ■  ^^  i  d  by  any  of  these  methods  contains  a  great  many  other  constituents  of  the  beet,  such  lis 
mthtiL  J  nitrogen,  which  must  be  first  runioved,     llie  juice,  as  it  cninfi*  tri>m  the  press,  is  ac- 

oovdtii  ,1.1  into  the  defecjiting  pan,  whieli  is  a  eopp<^r  vessi'l  pro\ided  with  a  double  hemispherical 

heilDfi  <>f  being  heated  bysteanu     llie  juice  is  first  heated  from  14t)  to  l/)8'  Fahrenheit,  when  tlie 

•Snbix  il  .TiNi,  and  >*t'parate^  in  t?ray  flocks,  which,  wheu  they  come  to  the  «urfact\  are  skimmed  off. 

TW  <*'  '5  substanet*'*  do  not  coMgulato  by  beat,  nor  dcM^a  the  allmmi'n  when  the  beet  has  under- 

jpn/tA  ;^rowth  or  other  causes.     To  reuiove  tliese  substances,  jls  well  as  organic  acids,  milk  of 

liiiip  is  etim^i  m,  as  soon  a.s  the  albumen  has  coagulatj-^d  ;  aud  this  addition  at  om^^  precipitates  the  malic  and 
'  mddn  iire^'nt,  as  insoluble  lime-*salts,  and  also  the  greater  part  of  the  uitTOgi^iiuu?!  substances  not  Lt:»a^- 
.  Ihtrmg  the  firet  month  oftheseafwn  about  «Hbs.  of  lime  (unsUkcd)  are  employed  for  eveiy  lUO 
ns  of  jniee-     As  the  reason  advances,  however,  this  c|uantity  is  increased  to  6  lbs.,  and  somet'nne*  even 

•  [h^     Tlie  tempeniture  at  which  the  lime  is  adfled  varies  from  1  MJ'  to  178'  Fahn'idu^it.     Steam  is  then 
si  on  until  the  u  quid  just  eommt^uces  to  boil,  when  tlie  whole  of  the  albumen  luni  other  impurities  sepa- 

ItL-and  ctjme  to  the  surface,  where  f  hey  tt>rm  a  tliiek  elot.  When  the  ojjertition  has  been  successtulh'  per- 
BmwcL  the  impuritic*s  form  a  connected  mass  like  the  eurd  of  milk,  whirh  soon  detaches  it,sidf  tkim  tlie  sides  of 
the  fMUL,  and  allows  a  hght  straws  coloured  liquid,  {j\k*  trom  all  susj^^mdcd  uiatter.  In  euine  to  the  surlace.  Tluj 
clatr  (it[ujd  is  then  drawn  off,  and  passed  through  granulaU'<l  anijual  charcoaL  The  juice  rt^tavned  by  the  impu- 
tiliui  i»  aft**rw/inls  obtained  by  a  st^rew-presis.  A  great  many  proeessea  have  be<ui  proposed  to  effect  the 
diftauiod  of  bt^t-juioe,  instead  of  that  just  describetl;  but  our  space  forbids  ua  from  noticing  more  than  one, 
will  probablj'  canw  into  general  use.  llie  defect  in  the  on  yuan-  process  is  the  great  (hdiculty  of  re- 
Bg  the  *puinaty  of  lime  to  1)*^  added  ;  if  too  much  hi  eiiqih^ved,  it  will  injure  the  sugar  in  the  substitjuent 
j^m  .j'f>..  .,  r^,,..-  if  tiK)  little,  the  whole  of  the  impurities  will  not  Ix'  n-moviH],  and  the  juice  will  become 
■our.  viatf*s  these  (hfliculties  liy  adiViiig  a  large  excess  of  lime,  which  pr<^cijiitate»  almost  evcTi'- 

tUfig*    --      .'A  U'iug  subsequently  removed  by  a  »ln*am  of  cartwmic  acid  gas,  produccil  by  fonnng  a 

yititr  of  air  thrtiugh  a  stove  containing  ignitetl  coke*  Tlie  oxygen  of  the  axr  is  completely  burned  into 
culNaue  add  gas,  whieli  is  pvirified  bv  being  made  to  j)ass  through  water. 

We  flUMr  iihso  mention  here  that  tfie  whole  process  of  rasping,  pressing,  and,  in  some  factories,  the  deft?ea- 
lio^  iiLspi,  mjiv  lie  «tuper5<*Mled  by  using  dried  roots.  This  plan  is  the  invention  of  Schutzenbach,  and  consists 
IT  '   Ijeet  by  a  uiaHtine  into  thin  sliei*s,  whien  are  dric*d  at  a  gentle  temjierature,  not  exoM^ding 

1  ^  '  i  Iwy  hmi  four-fillhfl  of  their  wei^^ht  in  water ;  and  in  this  couilition  may  be  stortfd  away  like 

ot'fu,  4,  fc,  u  for  a  fH^'riixl  of  years.  To  extract  the  sugar.,  the  dried  mots  an^  introduced  into  closed  vessels, 
*i»T*:  thiv  an*  treated  with  successive  portions  of  iHnlin^  water  until  the  whole  of  the  sugar  is  extracte<l, 
tlir  -iiaatiiii  bcmig  so  arranged  that  the  n*esh-watt*r  comes  in  upon  nearly  exhausted  slices,  and  finally  pasaes 
OW  fheaii  aof^  by  which  means  a  very  strong  s\Tup  is  dirtn^tly  obtained.  In  some  factories  a  small  quan- 
n^  oC  lbn<  -  empIon»d,   so  that  the  syrup  when  obtftioed  is  ah-eadv  defecated;   but  the  residue 

iMkI  only  '  manure,  and  not  for  feeding  cattli' ;  hit4'ly,  however^  the  s}Tup  has  been  first  si*pa- 

lMid«  and  then  iirtre;ite<i,  by  wliich  the  residue  retains  its  value  as  focnl  for  cattle.     The  great  merit  of  this 

•  ia,  that  the  l^d^t  may  be  grown  in  the  most  advantageous  places,  slice<l  and  dried,  and  sent  to  the 
jr,  which  may  be  phieefi  in  the  most  desirable  position  as  regards  fue!  and  labour ;  and  a  factor}*  may 

:  ilia  whole  yi^ar  instead  of  from  120  to  IfjO  days,  as  it  can  only  do  when  op^niting  altogether  upon  giitsen 

In  whaU't-er  way  the  juice  be  defeeat^*d,  it  will  always  be  more  or  less  coloured  ;  and  when  defecate^!  with 
m^  m  qttaiirttk  ,?f  Tvr*  t^rn  ttiriHer  will  n^main  un precipitated  by  that  substjinee,  whilst  M-nnc  of  the  lime  will 
BiifaiBfr  w?  'u-ae  impurities  are  removetl  by  filtration  through  charcoaL 

Th»  fkt^  ,     :     '   111  tl*<^  manufacture  of  sugar  consisted  of  willow  baskets,  lined  with  woollen 

A I  thrse  exerted  no  d*'coiorizing  agt>ney.  In  the  end  of  the  last  century'  Ix>witz  dis<>overed  the  deco- 
tOMg  actloQ  uf  wood  charcoal,  aud  in  1798  Kels  applied  it  to  the  manufacture  of  sugar ;  but  since  the  dis- 


*  If  two  HaliU  •cich  «B  witer  and  a  »o1ution  of  Riigar  in 
wm0^  bt  tcfMnted  by  A  |M)rtiibi  diaphragni,  as  a  pit^ce  of 
felMlllflL  tiki**  wtD  ^l^  a  trTnt/ncy  of  the  water  (which  will 
mmw  fmadShf  w*t  ih-  ,r  ihan  the  syrup)  to  pass  into 

tt*  #7Tttf»T  IJbiB  ln<  I'ti  ondiSflinfMis,  or  pacing  in, 

TlB»ii  aN^i  aotXHiipuueu  by  a  teodeacy  of  the  symp  to 


pa<ta  into  the  water,  and  thus  establllh  a  balaneQ ;  which 
tendmcy  b  called  exosmosta  or  parsing  oat.  It  m  one  of 
the  inost  unirenu]  pbenomeiui  of  natore,  and  ii  continiijUly 
taking  plaee  wherever  two  ftaida  of  diffiprrtit  den^tiea  art 
Beparat^  by  porous  Ixudiesi,  sucb  as  thfi  tissues  of  plants ;  and 
hence  plays  an  iMportant  part  in  the  economy  of  vc^tatlua, 
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oovery  of  the  extaraordinaiy  power  of  burnt  bones  in  decolorizing  organic  solutions,  and  especially  sinoe  its 
general  application  by  Payen  and  Pluvinet,  it  has  been  used  for  decolorizing  and  purifying  syrups.  At  first 
Sie  charcoal,  in  the  state  of  fine  powder,  was  added  during  the  boiling  of  uie  syrup,  which  was  afierwardi 
filtered  through  an  arrangement  of  long  bags,  known  as  Taylor's  filter,  which  is  a  modification  of  that  em- 
ployed by  Fayen.  In  1828  Dumont  made  the  important  modification  which  is  now  in  use  ;  he  found  that, 
by  granulating  the  charcoal  to  about  the  size  of  the  coarsest  gunpowder,  and  remoiring  all  dust,  a  larger  de- 
colorizing surface  could  be  exposed  to  the  juice,  and  that  the  filtration  would  take  pla^  more  rapidly.  This 
simple  operation  formed  an  epoch  in  the  history  of  the  sugar  manufacture. 

The  filters  now  in  use  are  cylindrical  sheet-iron  vesseb,  varying  from  10  to  20  feet  high,  and  from  1 J  to 
3  feet  in  diameter.  Each  filter  is  provided  with  a  false  bottom,  pierced  with  holes ;  this  is  covered  with  can- 
vass, upon  which  the  charcoal  is  placed  until  it  reaches  about  12  to  18  inches  of  the  top ;  another  piece  of 
canvass  is  laid  upon  it,  and  over  tnis  a  metallic  plate  pierced  with  holes,  through  which  the  juice  to  be  acted 
upon  is  admitted  to  the  filters.  The  filters  arc  always  kept  full,  so  as  to  keep  the  liquid  in  perfect  contact 
with  the  whole  of  the  charcoal. 

The  juice,  as  it  passes  from  the  filter,  is  evaporated  to  about  25"*  of  Beaume,*  or  to  the  consistence  of  a  thin 
syrup,  when  it  is  again  passed  through  the  charcoal  In  making  fine  sugar,  in  one  direct  series  of  operations, 
the  8>Tup  is  passed  three  times  through  the  charcoal,  at  25',  l^**,  and  at  5"^  to  6*  of  Beaume. 

The  8}Tup  is  now  ready  for  boiling.  The  object  of  this  operation  is  to  get  rid  of  as  much  water  as  is 
necessary  to  allow  crystals  of  sugar  to  form.  Sometimes  the  juice  is  boiled  in  a  simple  open  pan  placed  over 
the  fire,  or  in  various  fonns  of  pans  heated  by  the  passage  of  steam  through  a  coil  of  pipe ;  the  former  method 
is  now  entirely  abandoned  in  beet  sugar  works,  although  it  is  almost  universally  employed  in  boiling  the 
juice  of  the  sugar-cane  in  the  colonies.  The  temperature  at  which  the  syrup  boils,  afler  passing  the  second 
time  through  the  charcoal,  is  very  high,  being  220"  Fahrenheit,  and  gradually  increases  until  it  has  finished 
boiling,  when  it  reaches  266*.  Such  a  temperature  is,  however,  injurious  to  the  syrup.  The  temperature  at 
which  a  liquid  boils  is  influenced  by  the  pressure  of  the  atmosphere ;  thus,  what  we  call  the  temperatore  of 
boiling  water  is  only  the  temperature  of^  water  boiling  in  open  vessels  when  the  pressure  of  the  atmosphere 
on  a  square  inch  of  surface  is  equal  to  that  of  a  column  of*  mercury  30  inches  high  and  1  square  inch  at 
the  base.  If  we  reduce  the  pressure  the  temperature  will  fall ;  and  if  we  substitute  for  water  syrup  of  ordi- 
nary density,  we  shall  find  that  if  we  reduce  the  pressure  to  1  inch  of  mercury  it  will  boil  at  125",  and  even  with 
an  imperfect  vacuum,  indicated  by  a  pressure  of  four  inches  of  mercury,  the  boiling  point  will  only  be  175*. 
It  is  clear,  therefore,  that  if  we  could  ooil  our  syrups  in  a  vacuum,  the  mjurious  action  of  a  high  temperatore 
would  be  completely  obviated.    This  was  effected  by  Howard,  in  1812,  by  the  Vacuum-Fan. 

The  vacuum-pan  now  in  use  consists  of  a  hemispherical  copper  pan,  provided  with  a  worm  of  the  same 
material,  through  which  steam  is  passed  for  heating  the  ^rrup.  xhis  pan  is  surrounded  by  a  cast-iron  jacket, 
between  which  and  the  pan  a  space  is  left  for  the  circulation  of  steam,  and  which  thus  assists  the  coil  m  eva- 
porating the  syrup.  A  copper  hemispherical  dome  is  fastened  over  the  pan  by  means  of  flanges  ;  and  to  the 
top  of  this  dome  is  attached  a  kind  ot  chamber  with  a  man -hole,  by  which  the  pan  can  be  cleaned.  A  pipe 
connects  this  chamber  with  an  overflow  vessel  which  catches  any  sjTup  that  may  accidentally  boil  over,  and 
which  is,  in  its  turn,  connected  with  an  air-pump,  by  which  the  apparatus  is  exhausted.  A  vessel  of  known 
capacity,  but  generally  containing  about  35  gallons,  is  also  attached  to  the  pan,  by  which  any  given  quantity 
of  sjTup  can  be  introcfuced  into  the  pan  as  it  is  required.  There  is  inserted  into  the  dome  a  barbmeter  for  in- 
dicating the  pressure,  a  thermometer  for  ascertaining  the  temperature,  and  an  apparatus,  called  a  proof-stick, 
by  which  small  <iuantities  of  the  syrup  may  be  examined,  from  time  to  time ;  and,  finally,  a  peep-glass  to 
enable  the  sugar-boiler  to  see  into  the  interior,  and  thus  examine  the  condition  of  the  contents,  in  Uie  bot- 
tom is  placed  a  cock  by  which  the  syrup,  when  boiled  to  the  proper  degree,  may  be  drawn  off*. 

The  vacuum  is  maintained  by  means  of  the  air-pump,  and  by  vanous  contrivances  for  condensing  the 
steam.  It  is  quite  clear  that  if  some  means  were  not  adopted  for  rapidly  carrying  off*  the  steam  formed  finom 
the  evaporation  of  the  syrup,  an  atmosphere  of  steam,  of  gradually  increasing  tension,  would  be  formed,  which 
would  at  once  cause  the  temperature  of  the  8>Tup  to  rise.  The  vapour  is,  therefore,  conducted  into  a  con- 
denser, the  form  of  which  varies  very  considerably  in  different  pans.  In  a  modification  of  the  apparatus  in- 
vented by  M.  Roth  no  air-pump  is  used,  the  vacuum  being  produced  from  the  commencement  by  a  current  of 
steam  wliich  drives  the  air  before  it.  The  vacuum,  in  this  case,  is  maintained  by  the  condensation  of  the 
vapour  produced  from  the  evaporation  of  the  syrup,  in  a  separate  apparatus,  into  which  a  current  of  cold 
water  is  allowed  to  pass  as  a  dense  rain.  Tliis  arrangement  is  very  eff'ective ;  the  boiling  of  the  usual  charge 
of  a  pan  80  inches  in  diameter,  which  is  about  thirty  loaves  of  sugar,  is  usually  completed  in  a  quarter  of  an 
hour.  Tlie  quantity  of  water  consumed  by  this  form  of  pan  is  enormous,  as  much  as  fh>m  104,000  to  105,000 
gallons  being  required  in  twenty-four  hours.  Sometimes  a  condenser  or  long  worm  is  employed  instead  of 
a  shower  of  water,  and  the  condensation  has  even  been  eff*ected  by  cold  juice  instead  of  by  the  latter,  the 
condensed  water  itself  being  used  to  feed  the  boiler,  so  that  no  waste  of  heat  takes  place.  There  have  been 
various  other  contrivances  for  eff*ecting  the  same  object  as  the  vacuum -pan ;  but  as  few  of  them  have  fulfilled 
the  object  of  their  inventors,  and  as  none  have  come  into  use,  we  need  not  notice  them  further  here. 

The  proper  point  of  concentration  by  boiling  is  judged  of  by  a  series  of  tests  which  are  purely  empiricaL 
They  consist  in  the  examination  of  a  small  quantity  of  the  s}Tup,  and  by  the  appearance  presented  when  a 
portion  is  drawn  out  between  the  thumb  ana  forefinger,  or  when  it  is  thrown  into  water. 

When  the  syrup  is  boiled  in  an  open  pan,  or  in  any  vessel  where  the  temperature  passes  that  of  boiling 
water,  no  cr}'stals  are  formed  in  the  vessel ;  but  in  the  vacuum -pan,  where  the  temperature  is  low,  crystals 
are  readily  formed.  The  usual  temperature  of  the  s>Tiip  up  to  this  point  is  180'  to  190°,  but  as  soon  as  the 
grain  begins  to  form,  the  temperature  is  lowered  to  160^ :  and,  finally,  when  the  process  is  nearly  completed, 

*  This  is  an  instrument  similar  to  what  is  used  to  aacer-       density  of  the  syrups ;  it  is  called,  after  the  constmctor  dt 
tain  the  quality  of  milk,  and  is  emplo}''ed  to  indicate  the      the  acale  employed  upon  it,  Beaam6's  SaocfaaromeCor. 
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it  ii  allowed  to  M\  to  145'.  As  soon  as  the  sugar-boUfr  asecTtains  tliat  the  (rystalu  aw  in  a  sufEciently  ad- 
viBOed  Staie,  he  admits  another  measuix^  orsvriipf  and  repouts  thin  until  the  wholo  chiirge  U  di.^osed  of* 
C^^fv  <k.  fhe  mstaU  are  temicfJ-j  is  funned  gunemlly  in  about  twelve  to  sixteen  minutes,  and  a  fuJJ  charge, 
h  I  ailed  a  ship^  is  finished  in  frum  one  and  a  half  tu  two  and  u  halt"  hours,  acconling  to  the  tjimljty 

I'bi?  *rrup,  when  boded,  is  run  into  a  vesiel,  called  a  cooler^  when  the  augur  is  boiletl  in  an  ofx?n  pan ; 
wbeit!  it  is  ttljowed»  under  eontiauiil  agitatbn^  to  ctx)l  down  to  aliout  18(1  .  It  m  called  n  heater^  when  boiled 
in  m  Tact  mm  j>an  ;  for  the  svrup  issues  at  a  temperature  of  almut  14f)'*,  and  is  then  guddeidy  heated  up  to  180^. 
From  ihi^i  w>^'\  it  is  latJJe^l  into  hirge  open  chests^  when*  the  cr)  stallization  is  eompletetl.  Fonnerlj' 
tW  *ymp  from  the  heater  wtus  ladleil  dln-etly  into  Ibnns  or  moulds,  at  oue  time  made  of  porous  clay,  and  now 
made  of  *h«it-iron,  of  the  exax-t  shajxi  of  a  luiif  of  sugar,  the  ends  of  whjrh  had  small  holes  in  them  which 
vera  pltigged  with  pieces  of  linen  cloth.  In  trom  twenty-four  to  thirty-hix  hours  the  erystidli^ation  is  eom- 
nlefecm;  t£e  jdug«  are  then  withdrawn,  and  the  iineryt;tallized  s\Tup  allowed  to  dridn  out.  In  whatever  way 
um  ngparataott  o<*  the  sj-rup  from  the  crystallized  !*upir  is  etfected^  the  former  is  again  boiled,  and  a  second 
crop  of  crvi^lallmH:!  sugar,  known  as  suf^ar  of  the  second  jet,  is  obtained;  and  wbengood^a  third  time  pelding 
fUgiT  of  tlie  third  jet.  The  syrups  obtiiined  from  this  third  ojx'rntion  are  alloweil  to  rest  in  cisterofl  for  Bome 
ter  ID  mx  months,  when  a  large  quantity  of  an  iidi  nor  suj;iu-,  called  the  fourth  jet,  is  produced. 

A  beautiful  process  was  proposed  by  Schiitzenbaeh  for  sepm-utin^  the  nuihisst^s  from  the  sni;^ar.  When  the 
lynip  has  attaiueil  a  oertaiu  density,  it  ii*  run  otf,  and  a  number  of  charj^es  are  mingled  toj^ethcr  in  tJie 

lloafcer.  **  ••  * -  -^'re  is  elevatetl  tt)  about  17(J",  and  the  ma^.n  thoroughly  agitate<l  and  allowed  to  rest  for 

•igfatot  ir  hours,  when  it  bt^ximes  nciirly  sobd.   This  uia.Hs  is  then  transferred  to  trays  or  boxes 

ikoQlc^...^- ^.  i . ->  square  and  six  inches  deep,  and  having  a  bottom  of  wire-gau7^^     Tlie  boxes  are  so 

afflttigBd  thftt  ft  current  of  steam  l^  made  to  pass  through  ttie  space  whirh  they  ixx^upy,  so  as  to  keep  it 
mtaa^Med  with  motatuire  at  a  temperature  of  88%  and  thus  prevent  the  9>Ttip  from  dr\ing  upon  the  orystala. 
In  iome  ^ctorief  these  boxes  are  made  six  leet  long,  tlireo  feet  wide,  antl  three  ii*et  deep.  The  drainagi^ 
takes  placae  with  grBat  rapidity,  and  by  a  process  kno^vu  as  clawing  or  liquoring^  perfectly  white  sugar  can  he 
obtsiaed. 

For  H»ne  time  the  agency  of  centrifugal  force  has  been  employed  to  effect  this  object.  The  machine  for 
1  parpcwe  oonsista  of  a  dram  formed  of  a  tmniework  of  irfui  and  a  |H?riphery  of  wu-e -gauze.  This  drum 
"  I  to  P<yvolte  by  an  upright  axju  at  a  speed  of  from  KHXi  to  I8(}(i  ri^vobitionn  per  minute,  and  is  sur- 
•Omdiid  by  a  caae^,  the  bottom  of  which  is  arriingi^d  liko  a  gutter,  and  having  a  draw -otT  cock.  The  mixture 
if  MIgiV  and  nrrup  ia  introduced  into  the  revolving  drum,  whei*e  b}'  the  action  of  the  centrifugal  force  it  is 
fttvnnir  the  ary  crystidhne  sugar  coating  the  iutei-ior  of  the  drum,  mitl  the  sjTup  passing  through  the  gauze, 
Hifiir  Buicliiiies  iiro  usually  4J  feet  in  dlnnieter,  and  cc«itain  a  charge*  of  about  2  ewts.  which  is  completely 
^■ioBd  in  fjonn  five  to  eight  minutes.  To  employ  the  centrifugal  mariiine  with  e<-onomy  the  sugar  umst  be 
fijitilKfnt  in  hy^  grains,  as  othens'^ise  a  portictn  of  it  would  pass  througli  the  line  gauze.  The  sugar  pro- 
'"""^  by  tbe  first  cr^'stalli^uition  fi'orn  the  juice  is  readily  obtjiineil  ol'this  chiiracter;  but  that  from  tlie  tliird 
1^  «ipecially  from  infi?rior  juice,  is  never  so  well  en  ^taUixed,  an  the  s\Tup  ln'comes  smeary  ;  hence  at 

t  ilige^bchiitainbach's  process  would  be  mon^  economical-  iUthoiLgh  the  centrifugal  macliine  b  stili  veiy 
iplo^^ed^  and  will,  no  doubt,  always  continue  to  be  so,  the  sanguine  ex[>ectations  at  first  entertained 
e  not  been  fulfdletl,  and  it  has  been  given  up  in  more  tl^an  one  factor^'  on  account  of  the  inferior 
jpM  of  sogKr  obtained  by  it. 

Br  tbtt  |trooe»  above  described  we  could  only  make  what  is  called  raw  jnr/^dr, — that  is,  sngor  in  which  a 
**^— *  qfOMitity  of  inipuritie^  still  remain  beliind  ;  if  we  would  obtain  {^^rfectly  pure  sugar,  we  must  submit 
1^  MW  PBgur  to  a  series  of  processes  called  n«fining.  The  impurititts  consist  ot  sjiline  matter  which  always 
din  Ib  the  jnice  of  plants,  uncr}'stallizable  sugar  and  some  other  substances,  the  nature  of  which  is  not  well 
VHiBVVlood.  As  the^  impurities  exist  in  raw  tropical  sugar  as  well  as  in  that  from  tlie  be*^t,  the  process  of 
mUm^  m  ibe  tame,  tio  matter  whence  the  sugar  is  obtained.  In  the  manufacture  of  beet  sugar,  however, 
ipain^  in  tiiepoifeet  nature  of  the  apparatus,  there  is  no  necessity  to  make  raw  sugar;  as  the  purest  white 
9mf^  our  be  produced  directly  from  the  roots  by  one  series  of  openitions.  But  as  raw  sugar  is  still  made 
ftoiB  tlie  POK,  and  as  a  considerable  trade  in  refining  the  low  tro]>jcal  sugars  is  carried  on  in  these  oountrieB, 
«t  ikall  Wiafly  die«cribe  the  aeries  of  operations  adopted  tor  this  pur|)Ose. 

Hw  iivt  process  is  technically  called  blowing  up  ;  aiirl  consists  in  passing  steam  through  a  solution  of 
mv  wmMf^t  to  which  lime-water,  blood  beaten  with  switches  to  separate  the  fibrine,  and  a  little  animal 
cbrcaoM  pcnnler,  are  added,  mitil  it  bolls.  The  albumen  of  the  btooii  is  (^agulated  by  the  heat,  and  forma  a 
fkt^  vlitcli^  "    ''  *' '  -<%  atniins  the  liquid  as  it  comes  to  the  surface.     Milk  or  white  of  egg,  is  now  to  a  great 

Tte  mttM,.^  j:.  ;.i^jci  coosistB  in  paasuig  the  mixture  through  linen  or  cotton  filters,  by  which  a  clear  soln- 
i«n  b  obtained. 

Tba  tliifil  piooBfls  oonaasts  in  passing  the  d^six  solution  through  charcoal,  as  already  described  In  this 
iraiaott  tbe  acdtttion  is  rendered  colourless,  and  a  further  quantity  of  impurities  is  separated. 
The  otiier  operatxniB  consist  of  boiling,  fi^lling  in  the  foruis  or  moulds  of  sheet-iron,  and  draimng  the  mo- 
lBi;»  whicb  ar«  exactly  dmilar  to  the  correspomling  operations  that  we  have  before  described. 
WImb  ibo  drainage  is  completed,  the  operatiim  of  liquoring  is  to  be  performed.  It  consists  of  washing 
iR  tibe  iatjnirc  s^Tup  imprisoned  between  the  network  of  cr>'stals  in  the  mould,  with  a  solution  of  pure 
^^ar ;  an  ttfwraiion  which  is  repeated  seyt^ral  times,  and  eac^  time  with  a  purer  sugar  than  the  preceding 
ai^  Wlitn  tJtm  sugar  in  the  moulds  is  sulliciently  rlrained  from  the  last  syrufi  in  tlie  clmr^age^  as  the  wash- 
B^  0|WTratiiMi  is  UTmiHl*  the  moulds  are  turned  on  their  base  anil  struck  gently  to  eejjarate  the  sugar  £rom 
^oir  odea:  a^li  '        '  idlowed  to  rest  for  twenty -four  hours,  when  they  are  ready  for  atoving. 

For  tlie  ofieri  the  loaves  of  sugar  are  removed  from  the  forms  and  arranged  in  a  stove 

'iloeB  In  iiveuiv-!aA  uxt  long,  and  Irom  twelve  to  sixteen  feet  wide ;  heated  either  by  steam  or  hot 
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air.  Each  stove  usually  contains  from  2000  to  4000  loaves,  which  are  exposed  at  first  to  a  temperature  of 
77",  gradually  raised  to  122'.  When  perfectly  dried  the  loaves  are  removed  from  the  stove,  the  tops  and 
bases  cut  off,  and  a  new  tip  formed,  and  then  papered  up.  The  reason  for  cutting  off  these  parts  is,  that  the 
sugar  at  the  tip  of  the  form  is  always  contaminated  with  the  last  traces  of  the  impure  syrup  ;  and  is,  there- 
fore, of  a  darker  colour  than  the  mass  of  the  loaf. 

The  first  syrup  which  flows  firom  the  moulds  before  the  liquoring  is  technically  called  green  syrup,  while 
that  obtained  durmg  the  claying  or  liquoring  is  called  clayed  syrup.  The  former  is  employed  for  the  manu- 
facture of  inferior  white  sugar,  and  tne  latter  for  a  sugar  intermediate  between  the  nrst  quality  and  the 
inferior  kinds.  The  clayed  syrup  obtained  during  the  third  operation  of  the  clairqage  is,  however,  generally 
used  again  for  the  first  or  second  stage  of  the  operation. 

There  is,  therefore,  obtained  in  the  process  of  refining  several  qualities  of  sugar,  which  are  distinguished 
by  the  size  of  the  moulds  employed.  Thus  the  first  product  is  put  into  moulds  of  a  small  size,  and  is 
usually  superior  in  quality,  and  gets  three  or  more  liquorings,  and  is  hence  known  under  the  name  of  double 
refined.  \Vhen  the  liquoring  is  not  pushed  so  far,  or  when  the  syrups  of  the  second  or  third  operations  of 
ctairqages  are  employed,  larger  forms  are  used,  and  the  loaves  are  called  single  refined.  The  loaves  which 
are  obtained  in  workmg  up  the  green  syrups  of  double  refined  sugar,  and  the  dayed  syrups  of  inferior  sugars, 
and  the  tips  of  inferior  qualities,  give  what  are  called  lumps,  JBastard  loaves  are  obtained  from  materials 
somewhat  inferior  to  those  employed  for  lumps,  and  are  made  in  the  largest-sized  moulds*  Lumps  and  bas- 
tards scarcely  differ  from  one  another  except  m  the  quality  of  the  materials ;  the  former  get,  however,  usually 
one  liquoring  more  than  the  latter. 

The  green  syrups,  and  syrups  of  the  first  clairgage  derived  from  the  bastards  and  lumps,  yield  bastard 
muscovado  sugar,  the  drainage  from  which  forms  the  last  product  of  the  process,  known  as  refiner's  treacle. 

The  term  clayed^  employed  in  the  preceding  observations,  refers  to  the  old  process  of  placing  a  layer  of 
wet  clay  on  the  top  of  the  mould,  the  water  of  which,  as  we  described  in  speaking  of  cane-sugar,  washes  out 
the  impurities  in  tne  sugar  under  it.  Although  this  process  is  now  rareljr  followed,  a  solution  of  sugar  being 
almost  universally  substituted,  the  word  claying  is  still  employed  to  designate  the  operation  of  washing  the 
sugar,  whether  performed  by  clay  or  syrup. 

Residues  of  the  Beet- Sugar  Manufacture There  is  perhaps  no  manufacture  more  in  accordance  with 

the  spirit  of  modem  manufacturing  industry,  which  inculcates  that  there  be  no  waste — that  everything  be 
utilized — than  that  of  beet-sugar.  It  is,  in  fact,  a  perfect  analysis  of  the  plant,  each  constituent  of  whidi  is 
applied  to  some  useful  purpose. 

In  the  first  place,  the  pulp  or  solid  matter  of  the  beet  afler  the  extraction  of  the  juice,  and  which  nsually 
forms  about  20  per  cent,  of  the  beet  employed  (that  is,  five  tons  of  raw  beet  give  one  of  pulp^,  forms  an 
excellent  food  for  cattle  and  pigs ;  and  is  accordingly  much  prized  on  the  Continent,  where  it  is  readily 
purchased  at  a  high  price,  chiefly  in  consequence  of  the  facility  with  which  it  can  be  preserved ;  so  that  it  is 
available  in  the  end  of  spring  and  commencement  of  summer,  when  the  supply  of  roots  is  exhausted. 

A  considerable  quantity  of  the  nitrogenous  elements  of  the  beet  is  pressed  out  in  the  juice,  and  is 
removed,  as  already  described,  in  the  operation  of  defecation,  by  means  of  lime  ;  the  scum  thus  separated, 
together  with  the  offal  of  the  roots,  &c.,  forms  a  very  rich  manure. 

The  dust,  which  is  continually  being  produced  by  the  rcbuniing  of  the  animal  charcoal  in  this  manufac- 
ture, is  usually  sold  to  uuvke  blacking. 

There  is  no  residue,  however,  which  has  been  more  thoroughly  utilized  than  the  uncr}'stallizable  sugar  or 
treacle.  No  matter  how  perfectly  each  operation  may  be  performed,  the  whole  of  the  sugar  cannot  as  yet  be 
extracte<l  in  a  crj-stallizable  form.  A  portion  of  it  is  always  undergoing  a  peculiar  change  by  which  it-  loses 
the  property  of  crystallizing  ;  this  substance,  with  the  soluble  salts,  which  accompany  the  sugar,  and  other 
impurities,  constitute  what  is  called  molasses  or  treacle.  The  molasses  derived  from  cane-sugar,  and  which 
comes  into  commerce  from  the  West  Indies,  still  contains  a  large  quantity  of  sugar,  owing  to  the  imperfect 
process  of  manufacture  followed  in  the  colonies ;  and  having  an  aromatic  odour,  is  employed  by  confectioners, 
or  is  reboiled  to  extract  sugar  from  it,  and  the  treacle  lefl  after  the  separation  of  the  sugar,  under  the  name 
of  refiners^  treacle^  is  used  in  distilleries,  or  in  making  ginger-beer,  ale,  &c.  Beet  treacle,  on  the  other  hand,  has 
usually  a  very  beety,  disagreeable  flavour,  which  forbids  its  use  in  many  cases  where  cane-sugar  treacle  can  be 
employed ;  ami  hence  special  applications  of  it  have  been  made,  the  three  principal  of  which  we  shall  enume- 
rate. It  is  well  known  that  sugar  is  capable  of  combining  with  certain  basic  substances,  such  as  hme,  lead, 
&c.,  and  forming  compounds,  some  of  which  are  soluble  and  others  insoluble.  One  of  the  mast  singular  of 
these  is  the  (!ouipound  with  barj-tes,  discovered  by  Peligot.  If  a  solution  of  caustic  barj'tes  be  added  to  a 
solution  of  sugar,  no  effect  will  be  pro<luced,  but  if  the  mixture  be  heated  to  the  boiling  point,  the  whole  of 
the  sugar  separates  as  an  insoluble  saccharate  of  barytes,  and  may  be  repeatedly  washed  with  cold  water 
without  any  sensible  loss.  Three  or  four  years  ago  Dubrunfaut  discovered  by  this  means  that  the  whole  of 
the  sugar  contained  in  beet  molasses  coidd  be  separated — that  it,  in  fact,  was  all  crystal lizable  sugar.  The 
process,  as  carried  on  by  him  and  Jje  Play,  at  La  Villette,  near  Paris,  is  very  simple.  A  boiling  solution  of 
caustic  barytes  is  poured  into  the  molasses,  which  instantly  solidifies  to  a  porous  crj-stalline  mass,  insoluble  in 
water.  This  mass  is  then  well  washed  with  water  until  all  impurities  arc  reMiioved,  when  it  forms  a  thidc 
magma  of  a  pure  white  colour.  The  mass  is  then  introduced  into  largi*  wooden  tanks,  of  from  1760  to  2200 
gallons  capjicity,  into  which  is  forced,  by  means  of  pumps  worked  by  steam,  a  constant  stream  of  carbonic 
acid,  produced  by  burning  lime.  By  the  action  of  the  carbonic  acid  the  thick  magma  graduallv  becomes 
fluid,  and  afler  some  time  it  will  be  found  converte<l  into  a  |ierfectly  clear  solution  of  sugar,  in  which  carbo- 
nate of  bar}!**  is  suspended.  To  remove  the  latter  it  is  filtered  through  cotton  bags,  and  when  these  have 
drained  they  are  slightly  pressed  in  a  screw-press,  and  then  in  a  |)owerful  hydraulic  pre«s,  in  order  to  remove 
the  whole  of  the  syrup.  The  syrup  thus  obtained  marks  from  18^  to  22''  of  Bt»aume's  areometer;  it  still 
contains  traces  of  carbonate  and  bicarbonate  of  barytes  in  solution,  which  may  be  removed  either  by  g^-psum 
or  sulphate  of  alumina ;  afler  which  it  is  clarified  with  blood  or  white  of  egg,  skimmed,  filtered,  and  I 
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flad  oyitanbeed  in  forms,  by  which  refined  snn^ar  of  tlic  be?t  quality  is  directly  obtained.  The  carborijite  of 
bAf^ta  niajr  ^m*  jvcuuverU'd  luto  ciiu^tic  biiryti^s  any  number  ul' times  by  niixiDg  it  with  a  littlf  vvt>o(i  fharcou) 
powder  itnd  igniting  it.  The  hist*  of  buryto,s  sustained  bj  ejicb  operation  is  rephiced  by  sidpbiiret  of  barium, 
wkicii  is  eMitily  made  l^mi  sulphate  of  biirvi<*s. 

Aecarding  to  the  !tt<at«'ment»  which  have  been  published  r(*gardin«t  the  rei^idts  obtained  on  a  great  scale, 
it  would  appear  that  b\J  j>i'reeiit.,or  fully  uiie-half  of  the  whole  wei<:ht  of  beet  njohii?6e»  can  Iw*  thus  recovenHi 
aa  angar.  .iVnd  as  nearly  4(),tHH>  toni«  of  miilassea  are  annually  p>n.Mlueed  in  France,  if  the  whole  were  worked 
tifi  hy  Dubrunfaut's  and  Ixi  riay*a  process,  I^IMXX)  tons  ai^ rejitted  sugar  would  be  thu.s  recovered,  or  fully 
_Oii^-Tf->urtfi  «»f  the  whole  present  prcxluetion  oHx^et  sugar  in  that  country.  Tlie  iuiportauce  of  thij*  process 
>'  jiidgetl  by  comparing  the  money  values  of  the  original  nullasN^'*  arid  of  the  retined  sugar 
^  .*m  it,     "ilie  highei^t  price  ivalized  by  beet  molasiiii'S  is  about  £o  per  ton,  bo  that  the  vahie  of  the 

entiiv  i*Al  uiolaiises  of  France  may  l»e  t;iken  at  i!:^<HM>i>il ;  whilst^  if  the  sugar  were  extmctiid  and  ^Id  nt  only 
X30  per  ton  fbort  price,  the  aum  iijalized  wuuld  be  i,(jOO,UiKl. 

It  i*  singular  that  the  protx*ss  is  not  etjually  apipHcable  to  loola^ses  from  the  sugar-cane.     For  while  it 
hmB  been  pfrfetlly  establisia-d,  by  the  practical  n-sults  obtained  in  s<_»veral  factoric?*,  that  tliere  h  no  unetyg' 
hie  irugar  in  the  heft   molasses^   it  appears  that  fully  one-half  of  that  coutaine<l  in  the  nlola^i^eil  of 
J  wjgnr,  aad  which  usually  contains  from  ij^\  to  70  per  cent*  of  siacchiirine  matter,  is  uncrystaihzable 
'  wliu;^  cnrautt  \>e  recovered  by  the  barvta  piiK'e^s. 
Thii  ifeoond  ajipllcHtiun  of  beet  mtila^sci^  ik  to  the  manufacture  of  sjfunt.    Thi^proeespif  jdijo  the  mvention 
f^ttbrutifaut,  and  is,  if  possible,  still  more  ingeniout*  than  the  last  mentioned*     The  tn*aeJe  h  diluted  with 
at  water  to  cnaWe  it  to  be  fermented  ;  the  residucut  wa,^h  remaining  in  the  still  is  then  emtdoxcd  to 
)  waoih*'^  i.rirfu.rt  of  the  tn-ade  to  Ix'  j^imilarly  dealt  with.     Thii«  procej*s  i.s  n'[ieated  until  tlie  sahne 
•^miui  I  increase  to  suth  a  degree,  that  the   teruientalion  cannot  l>e  further  can-ied  on*     llie 

ii  th*  t!  ;,  <_m1  into  a  thick  iron  boiler,  where  it  is  used  for  generating  steam  for  el!e<ting  the  dis- 

i  of  another  portion  of  the  fermeutetl  litpmr,  until  it  becomes  so  Siiturated  that  it  U'gins  to  thicken. 
In  Uiia  waj  the  whole  of  the  sngar  containefl  in  the  ti-eacle  is  converted  into  alcohol,  while  the  whole  of  the 
loliilita  aaits  contained  in  the  beet  juiee,  and  which  would  not  pay  for  their  extraction  by  the  evaporHtion  in 
thtt  onltiiBiry  way,  oaii  be  economically  obtained,  llie  thitk  niat^.s  just  mentioned  is  now  dried  and  nu'inerated 
al  a  gwitir  tt'mperature,  disscjlved  iti  w«t*T.  tind  the  dilleivnt  »alt»  sejiarateti  by  a  en.stiiUization.  The  salts 
thus  obiaiiiL^ I  consist  of  carlx>nate  and  subshate  of  potash,  chloride  of  potassium,  and  carbonate  of  soda. 
AlthOM|di  the  whole  «piafitity  of  soluble  Siiline  matter  contained  in  the  l>i"et  (TH'^jnently  does  not  mnount  to 
OO^IiaU  tier  *vnt.,  and  rnri'ly  to  one  per  ci^nt.,  yet  when  imnu-nse  i[Uimtitiea  of  trt^*iele,  which  contiiin  the 
wfhoto  of  the  ^uble  Siilts  of  the  ljt*et,  are  converted  into  alcohol*  the  i^uantity  of  these  «alt^  thus  i-heaply 
oiitahicii  h  vctv  krge.  For  instance,  the  total  weight  of  mixed  salts  produced  at  the  single  factory  of 
Waeiiausid^  in  G<Tmuny,  is  j^aid  to  amount  to  loU  tons  jier  annum. 

Listcad  of  producing  alcohol,  tire  treacle  may  he  converted  into  vinegar,  which  may  be  employed  in  the 
mannfartiin*  of  white  lead,  or  in  the  production  of  aeetate  of  soda,  or  of  alumina,  &€* 

Ilairmi;  thus  given  a  history  of  the  differi'nt  stages  of  the  manufacture  of  beet-sugar,  so  far  as  our  i»pac^ 
wmM  |ii*nuit,  it  only  renuuns  to  imiicate  what  i*  the  present  yield  of  sugar  from  the  beet,  and  how  far  this 
tasidbof  ii)dii«tr^'  is  adapted  to  the  circumstances — physical  and  eeonomieid — t,)f  In-land, 

F^rtMb  fbt*  verj'  nature  of  the  lKH*t,  and  the  variations  in  its  eoniT>oc?ition|  trod  uced  by  ciniditions  of  growth, 
WiM  »^  fnun  the  pro|>erty  which  fciugar  has  of  not  crystallizing  wlien  minglL^^l  with  wrtiiin  substjinces,  such 
-  tuit  U*  Ik?  exjiectt-'d  that  the  yield  of  sugar  should  be  constjint,  or  that  the  whole  coidd  ru 
I  l^'d.  Im|irovements  an*,  however,  being  rapidly  made;  and  the  eonlrast  iitlbrde<l  by  the 
ft  oblu  I  ''  cius  ago,  and  those  of  the  present  ihiy,  leatl  to  the  txuichision  that  tfcfore  long  the  whole 

i#tlie  #ilf^  I  in  the  beet  will  be  extractefl  econojuically.     Although  the  usual   averagt^  produce  is 

aol  mtmw  than  oj  |»er  cent.,  many  manufa<'tureT*s  who  attend  to  the  growth  of  their  Ix'et  obtain  7  and  7^  per 
fMl^  amil  III  rtTtatti  ca^*8,  even  y  per  cent,  has  been  reached.  Some  idea  rujiy  be  formed  af  the  rnj»idity 
villi  wlikii  ^  '  ictun*  has  improved,  by  the  fuvl  that  in  1841,  21  tons  of  beet  were  recpiinHi  in  iJonie 

fulf  an  IT  prtKjuce  one  ton  of  mjirketidde  sugar;  in  1H42,  22^;  in  184;i,  11)3  ;  in  1H44,  only  111 

vUbl  -'  It  lA  said,  one  ton  of  sugar  is  j»roduiY^l  hy  less  than  16  tons  of  roota,    Asa  general  average 

ti9  pt>  't^  may  Ek-  taken  at  from  A  io  4  ]hm"  cent,  of  superior  sugar;  2  to  c{  of  sei'ond  quality  ;  and 

llo^  '  r  ;   *i  ptT  cent,  of  niolassi*s  being  the  usual  pr<.»dmx!  at  pri'sent.     Of  course  it  will  be 

■bBr«»  '  miiximum  jm.t  centage  of  first  quality  is  obtained,  the  quantity  of  the  inferior  kinds 

itmUmtM-^  -,  **••  tit  n  where  4  per  cent,  of  stiperior  sugar  would  lie  [mMluee<l,  thert!  would,  perhaps,  l:>e  only  2 
fWBl*  of  iecof^d,  and  I  \n^r  cent,  of  inferior  sugar,  or  in  all,  7  j>er  cent-  The  profwu-titiu  of  the  ilitlerent 
qillllhiMli  j       '    '     ■:  dly  u|K>n  the  pn>e(^53  of  nianufactnrt\  and  upon  the  quality  of  the  r*iol3. 

It  mmy  f  '<!  almost  supeilbious  to  discuss  the  rpicstioii  of  the  iida|itatien  of  the  beet  stigar  manu« 

(^anr^  •"  f  .-  ly  ;  fur  no  one.  we  feel  assunxl,  will  doubt  that  the  climate  and  soil  of  In-hintl  tire 

flMsnaii  lor  the  growth  of  root  cmps.     As  it  is,  however,  depnident  altogetlier  u|Hin  only  t%vo  con- 

SaODf'  1^  J'  few  words  upon  the  subject.      1st.   Do  roots  grtmqi  iu  Irehitid  contain  as  much  sugar 

Mtk^  *x»  and  trermany  nmh^r  snnilar  conditions  ?     iind.  And  if  so,  can  that  siigar  In*  extnicteil 

lidieKs^  n»?     l*lie  first  question  has  tHNii  fully  answertMl  in  the  atlinnative,  by  a  long  m.*ne^  of 

fAywiiwetiia,  »i»d  by  the  pi'netical  experience  of  working  on  a  large  scjile.  'fhe  subject  of  the  growth  of  rrif»la 
iMviMbepO  a!Tt-iidy  di^c«i«s4*<l  very-  fully,  we  need  m»t  ent<.'r  into  this  j^art  of  the  subject  further  here.  Wo 
■•avkowr'  '  the  obst*rvation  alxjve  nmde  with  regard  to  the  practical  n^*iuhs  now  obtainnl  on 

IImi  0«Kt  **.  i;mt  and  Li*  Play,  and  on  a  more  limit«_Hl  t^cale  hi  In-land,  aflbrtl  the  best  answer 

lowtBCwbo  hat*!  u-NJiud  !hat  the  ix»et  nKit,  esf>eeially  that  of  Inland,  contaim^d  unerystallixable  sugar* 
CviKlitJun  may  li**  *till  niort^  brietly  notieiHl.  In  tlie  inanufacttire  of  sugar  then^  are  threw  eeonomieid 
0t  oC  Liibuar,  the  co^t  ot'  the  raw  material^  and  the  cost  of  fuel ;  the  iant  is  as  eheap  Ikthj  iis 
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in  any  part  of  Europe ;  with  regard  to  the  second,  we  are  confident  that  roots  could  be  grown  here  as 
cheaply  as  in  most  parts  of  France ;  whilst  the  cost  of  fuel  is  very  much  lower  here  than  in  that  coimtry. 
These  two  conditions  being  answered  in  the  affirmative,  and  it  having  been  already  shown,  in  the  clearest 
manner,  that  beet  sugar  does  compete  successfully  with  tropical  sugar  in  France,  there  can  be  no  doubt 
that  this  branch  of  manufacture  would  prove  emmently  successful  in  Ireland  if  conducted  with  skux  and 

ENTEBFRISE. 

The  beet  sugar  industry  has  of  late  years  had  the  misfortune  to  be  considered  as  a  hot-house  plant 
requiring  care  and  protection, — ^like  a  delicate  child  between  "two  doctors,"  one  of  whom  pronounces  it 
cannot  hve  a  day,  and  the  other  that,  alas !  although  it  may  reach  its  manhood,  it  will  certainly  be  carried  ofi^ 
owing  to  its  weak  constitution,  by  some  epidemic  in  the  shape  of  tropical  sugar,  the  manufacture  of  which  is 
to  be  so  improved  at  some  indefinite  period  that  it  will  completely  swamp  the  beet  sugar.  Granting  for  the 
moment  that  such  may  be  the  case,  an  assertion  which  we,  however,  deny,  notwithstanding  the  eminent 
"  opinion"  in  favour  of  this  view, — should  that  deter  us  fi*om  enjoying  its  present  benefits  ?  What  mana£u!tore 
is  tnere  which  is  not  subject  to  the  same  casualty — that  is  not  liable  to  be  influenced,  or  even  altogether 
superseded,  by  the  gradual  changes  in  the  habits  and  tastes  of  society,  or  by  some  new  processes,  which  are 
in  turn  superseded  by  others  ?    And  yet  capital  is  invested  in  these  new  improvements. 

The  character  of  the  resources  of  Ireland  is  very  different  from  that  of  England.  Our  mines  are  in 
general  poorer,  our  coal  inferior,  and  that  fortunate  association  of  the  various  raw  materials  which  is  required 
m  some  of  the  most  important  manufactures  that  give  to  England  her  chief  power  as  a  great  manufacture 
ing  nation,  is  much  rarer  in  Ireland.  We  must  therefore  make,  by  skill  and  artistic  taste,  what  we 
lade  in  geological  wealth.  To  us,  a  manufacture  that  has  grown  up  under  peculiar  difficulties,  in 
countries  that,  Uke  our  own,  are  poor  in  those  resources  which  form  the  real  basis  of  England's  prosperity, 
that  reauire  skill  and  perseverance  to  cmy  it  out,  and  that  can  only  succeed  by  a  system  of  economy  un- 
equallea  perhaps  in  any  other  branch  of  industry,  ought  to  be  particularly  welcome.  Where  the  beet  sugar 
manufacture  has  grown  up,  a  new  and  rational  system  of  agnculture  has  been  created,  which  enriched  the 
districts  immediately  concerned ;  the  land  has  in  some  places  quadrupled  in  value ;  the  number  of  cattle  has 
been  more  than  doubled ;  the  produce  of  grain  and  of  other  crops  has  increased  in  an  equal  proportion ;  and 
it  has  created  an  intelligent  class  of  workmen  in  the  midst  of  the  most  backward  rural  districts.  To  it  Franoe 
is  almost  entirely  indebted  for  the  gradual  growth  of  a  manufacture  of  machinery ;  for  no  manufacture  has 
ever  enlisted  a  greater  amount  of  ingenuity  and  skill  in  its  service,  or  given  rise  to  a  greater  number  of 
inventions,  many  of  which  have  found  apphcation  in  other  branches  of  trade,  than  that  of  beet  sugar.  Hie 
amount  of  skill,  both  chemical  and  mechanical,  that  is  required  to  successfully  carry  on  the  beet  sugar  msnii- 
facture,  and  the  totally  new  ideas  of  the  economy  of  manufactures  and  of  agnculture  that  it  gives  rise  to,  ha^FS 
wonderfully  developed  the  whole  industrial  energy  of  those  districts  where  it  is  now  in  activity : — a  ressit 
which  is  also  to  be  expected  from  its  spread  in  Ireland. 

The  manufacture  of  beet  sugar  was  well  represented  in  the  Exhibition.  Mr.  William  Hirsch,  on  the  pari 
of  the  Irish  Beet  Sugar  Company,  contributed  a  very  complete  collection  of  specimens  illustrative  or  the 
manufacture,  firom  the  raw  root  to  the  sugar.  There  were  also  a  number  of  loaves  made  by  one  series  of 
operations  from  the  beet  without  the  usual  refining  process.  An  interesting  feature  of  this  collection  con- 
sisted in  a  series  of  views  of  the  interior  of  the  factoiy  at  Mountmellick, — ^the  first  complete  one  erected  in 
Ireland.  The  small  collection  from  the  Museum  of  Lrish  Industry  was  chiefly  interesting  in  consequence  of 
being  composed  of  specimens  obtained  during  the  progress  of  the  researches  carried  on  in  that  Institution  to 
determine  the  comparative  value  of  Irish-grown  roots.  It  was  an  exceedingly  complete  collection,  showing 
the  different  qualities  of  sugar,  raw  and  refined,  the  beet  sliced  and  dried,  the  scum  used  as  a  manure,  the 
dried  pulp,  the  molasses,  and  the  three  series  of  products  which  can  be  made  from  the  latter : — 1.  The  sac- 
charate  of  baryta,  prepared  by  precipitating  the  sugar  in  the  molasses  by  caustic  baryta  and  the  refined  sugar 
prepared  from  it ;  2.  Acetic  acid  or  distilled  vinegar  and  acetate  of  soda  prepared  from  beet  treacle  ;  3.  A£o- 
lol  made  from  beet  treacle  and  carbonate  of  potash,  bicarbonate  of  soda,  chloride  of  potassium,  and  sulphate 
of  potash  prepared  from  the  residue  after  the  distillation  of  the  alcohol.  Some  samples  of  refined  beet  sugar 
of  remarkable  purity  were  exhibited  by  the  Messrs.  Claus  and  Carron,  of  Ghent.  The  colourless  transparent 
candy,  exhibited  by  the  same  firm,  could  not  be  surpassed  for  purity  or  regularity  of  crystalization. 
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We  will  here  glance  at  the  present  sources  of  our  supply  of  sugar,  and  the  quantities  at  present  manu- 
factured, of  which  the  following  Table  may  be  considered  to  give  a  close  approximation : — 

British  Poflseasions  in  the  West  Indies  (1861), 154,880  tons. 

Mauritius, „  50,000 

British  East  Indies, „  78,286 

Siam, „  10,000 

French  Colonies, „  90,000 

fJava, „  82,000 

Dutch,      <  Guiana, „  15,000 

l  PhiUipine  Islands,  Ac,  .  .  „  28,000 

flT««J.i,     5  Cuba,     „       240,000 

Spanish,    I  p^^^  g.^^ ;^       ^0,000 

Louisiana,     „       100,000 

Brasil, „       100,000 

Danish  and  Swedish  Colonies,    ....       „       12,000 

Beet  Sugar, (1852) 180,000 

Total, 1,175,166  tons. 
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Kearty  the  whole  of  this  enormous  quantity  is  consutiicd  in  Europe  antl  the  United  States  of  America ; 
and  if  wp  cstiraMe  its  cost  at  £22  per  ton,  its'totid  vdue  will  be  represented  by  £2b,K^i',i/KyJ^  to  whieh  we 
iBiist  jwlti  rxi  per  cent,  for  duty,  making  n  total  of  i;:iH,7H<.)^47-^,  or  nearly  thirhj-nin^  miUions  tierling^  paid 
fcr  Mgsu*  by  the  people  of  Europe  and  America.     Immense  tjuantitieH  of  pngar  ht%>  also  eonsiiraed  in  the 

•ilgp^^'^'  "'■"■•    *"t('5i  themselves,  and  this  is  especially  the  cjise  in  indiii  and  China,  30  that  it  is  probable 

thtA  tl  of  siigiir  nmde  thronghont  the  w*)rld  at  present  amounts  to  at  lejiat  3,lHHl,tKJK  of  tons, 

IvUdt  *  ■    —  -i^ty,  wouhl  be  worth  at  least  sixty  millioiLS  sterling !    Among  ?!Ugar-eonsnmin^  countries 

it  ii |nt>babte  that  lireat  Britain  stan<b  tirst,  the  quantity  retained  for  home  consurufjtion  in  lHo2  lieing 
SOS^aSC)  ton^  whilirt  the  quantity  imported  dircet  into  IrelaniJ  the  gaun^  year  amonnknl  to  only  23,385  tcrns^ 
making  a  total  ofii2'J,715  tons.  It  i^  probable  that  the  et>fLHumption  of  sugar  in  Ireland  amounts  at  present 
to  roaru  than  4*J,MXi  tons,  as  we  get  a  good  deal  trom  Ltjndon,  Liverpool^  Bristr^l,  and  (tlaA^ow^  which  is  not 
tDdnded  in  the  numbers  above  ^ven.  Taking,  thei'efore,  the  c^iusuuiption  of  sugar  in  Ureat  Britain  at 
^0C>,OfMV  foTH,  and  the  population  at  2L>,79ov<MJf>,  the  average  (xmsumiition  per  head  in  Great  Britain  i*  about 
ffvland,  B3}  lbs,,  and  for  France;  about  10  lbs.,  which  is  very  nwirly  the  mean  of  the  whole 
ue  Unitjed  Statefl.  Some  notion  may  be  formed  ot'the  great  stDcial  change  whieh  ha.s  taken 
Lug!aiAd  within  the  Wst  ccnturj,  as  inilicate<i  by  the  cimnge  of  food  which  must  have  occurred  to 
'  such  an  enormous  ipiantity  of  sugar,  when  we  state  that  the  total  quantity  of  sugar  consumed  in 
1  an  the  yeur  1700  was  only  10,000  tons. 
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PRESKKVED  MEATS,  KILK,  KTC, 

lie  their  natural  state  contain  a  largi?  quantity  of  water;  leaves  ami  other  tucxmlent 
nmg  aa  much  as  95  per  wnt.  This  water  tills  the  vvlls,  and  holds  dissolved  in  it  sugar,  dex* 
ttioev  uiti  i«b«tttnccs  containing  nitrogen  ;  these  matters  gradually  alter  the  sugar,  and  convert  it  into  other 
wbff  nct*g,  the  nature  of  which  will  depend  upon  oeilain  conditions,  such  as  t4?mpc»rature.  Tlius,  the  sugar 
■IT  h*  I  into  alcohol  and  carlMinic  ueid,  into  act»tic  neid  or  into  lactic  aeid  (the  acid  of  sour  milk), 

IImI  a  V  tl.  The«e  changes  are  usually  termefl  fi_'ritientati<in,  but  being  ess<»nttftllydiHf'rent,  that  word 

m  mai>  I  to  the  case  when  alcohol  is  produced.    If  vegetable  matter  be  expond  tu  the  air,  the 

IWOdbli '  1  mentioned  may  be  considered  as  only  one  of  the  first  linb«  in  a  giMiit  chain  of  change* 

as^  tfaiiftfui'nu-Uon.%  the  final  result  of  which  will  be  thetotnl  resnlotion  of  the  substances  into  water,  carbonic 
addf  floSBiciiua^  and  i*arth^v  matter.  Where  large  ma&*es  of  vegetable  matter  are  thus  exposed,  tb^se  changes 
lake*  place  ^^    "  mpidity,  and  fetid  sujclls  arc*  pro<lnc<?d,  and  the  subst^mees  arc  said  to  putrefy.     If  we 

eapon  •nii  under  similar  eircumstanet^s.  there  can  be  no  fennentation  like  that  protiuced  where 

ilViii  «r  fucar  I*  jiT>'S4_'nt ;  and  puti-efaction  acconJingly  sets  in  at  once. 

Vf^grtaWf  and  animal  substiinn^'s  may.  however,  he.  preventetl  from  undergoing  any  of  the«?  changes  even 
imriaa;  a  fact  which  is  of  great  practical  importance — for  it  is  ot>en  useful  to  presc^ne  fruits  and  vege- 
wiliicli  arrive  at  maturity  at  one  w^asun,  to  be  used  at  another;  whilst  it  is  an  absolute  necessity  to 
at  for  a  considcrjible  time  for  the  use  of  sailors  during  long  voyages.  This  objcet  may  Ix;  effected 
w%y%  among  whieh  we  may  incbule  :— by  cold,  <lrying.  salting,  pladng  inspirit  of  wine,  boiling 
gn*  abK>Iute  exclusion  of  air,  and,  tinally^  by  antis<«])tie  agents. 
'  th6  meihod  of  preserving  by  cold  is  evidentfy  of  little  practical  importance,  as  it  can  only  h*'  carrie<l  out 
lin  ntg^ns.  Animal  or  vegetable  matter  inclost^d  in  ice  is  imperishable,  as  has  been  fully  proved  by 
ftlw'a&eDvery  of  the  remains  of  the  extinct  mammoth  in  Silwria  ;  and  it  is  well  known  that  frozen  meat, 
mtSEkf  ^Cn  may  hv  preser^xnl  throughout  the  winter  in  the  northern  parts  of  Europ*^  ITie  preservation  of 
fwfpiwii  and  rrx»t-crop9  in  pits  and  c<dbrs  comes  under  this  categor>%  but  in  this  east'  it  is  rat  her  a  postpone- 
■814  of  decay  airleil  by  the  \it4ility  still  ejcisting.  although  dormant,  in  the  root,  than  a  perfect  preservative, 
i^yek<3IMiil  only  t>e  etleeUMl  by  a  temperature  below  the  ti'eeicing  point,  and  which  in  tiie  case  ot  root«  would 
lie  Eabfe  to  d»^-9Lroy  thr.  geriuinating  [»ower. 

Oli«i  nfihe  most  effectual,  as  it  is  also  the  simplest  and  most  nsual  mode  of  preservation,  is  by  drying;  for 
ttpntitffiiclicin  cati  take  place  unless  moisture  be  pre**ent.   It  is  in  this  way  that  grapes,  currants,  antl  other 
~* — "    ^—  ^p  f,^.j,,j  \^y  dr>ing  in  the  sun  or  in  stoves.     Meat  and  tbh  may  also  be  preservetl  by 

L     li  f  is  quite  usual  to  cut  up  the  Mesh  of  a  cOw  into  thin  ribbons,  and  hang  them  on 

^    '  I  \jHised  to  the  heat  of  the  sun  until  they  become  |)erl*ectly  dr^,  after  which  they  are 

'iM  until  required.     Salting  is  nothing  mor».-  than  a  sj)eci<As  of  drymg,  and  depends  tor  its 

ipciri  '  '>  "^>ndtf^nfms  .antl  e^osmnxh.  If  we  S4'parate  two  liuids  of  unequal  density  by  an 

BfHJ:  ider,  it  will  bt*  found  that  the  tendency  of  the  fluids  to  pass  through  the  blad- 

i  fliix  .....  lit,  and  will  dej>cnd  upon  the  natun*  of  the  tluitis  and  upon  their  nelative 

,    If  a  piece  ot  ^  '>e  pljieed  in  stnjug  brine,  we  shall  have  an  exactly  analogous  casi\  the  water 

I  id  iw  aiMMi  rid  couljiiuiug  eertaiu  substances  in  solution,  having  a  lower  density  than  the 

tnMi  wii  MM  «'  ^  Willi  the  lirine,  while  but  very  little  of  the  ktter  will  mmetrate  the  meaU     If  a 

^Mod^Of  tlvT  >-  I   u]M>n  fresh  meat,  a  portion  of  it  ivill  Ix*  dissolved  by  tne  surface  moisture;  the 

lohitioti  tlittf  ionned  ufMUi  the  surfaei'  of  thit  meat  will  induce*  an  exosmosis  of  the  juice  of  the  meat  with  a 
4|^l  wmtonmrnff  of  the  brine,  and  this  will  go  on  until  Irora  one-thir«l  to  one-half  is  drawn  out  Meat  tliou 
pmfaedy  fir-  4  unfU*rg«)  d<*cay,  Vwcause  the  whole  of  the  moisture  remaining  is  so  loadeii  with  salt 

tlvliliL*  Hi,  "'fM   is  scarcely  moist  enough  to  admit  of  putrefaction  commencing.     Indi>pendent  of 

ihil  fNveljr  im«:Ji;  'mi,  the  salt  also  exerts  an  antiseptic  influence.    Curing  meat  by  salting,  althongk 

OM  of  lilt  ■NMt  t  '^»ds,  and,  as  tar  as  tlie  arrej<tiug  of  putrefaction  goes,  one  of  the  most  effective,  ia 

I  la  tnu  nutntive  qualilics  of  the  meat*  If  the  salt  merely  removed  water,  the  meat  would  sn&m 
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no  loss  in  qnnlitj' ;  but  tho  fluid  which  is  ilrawn  out  and  mixes  with  the  brine  consists  of  the  juice  of  lh«  1 
and  iiboaiuk  with  phoriphorie  add,  potash,  en*Htiiii\  albmiieii,  and  many  other  substanoes — with,  in  fact,! 
those  substiLOces  which  fonn  the  cuii^itituents  of  soups  or  the  oxtruct  of  meat.  Thi^s  brine  h  thrown  am 
and  bene*?  the  Dion^  perfectly  the  [process  of  wilting  bjifi  b«?ij  elfecte<l  the  more  conipiet4*Iy  the  meat  h  ex- 
hausted of  ita  iiJUMt  valuabh^  element?*.  It  is  perhaps  to  the  absent*?  of  these  essential  iuffrements  of  uutritiofi 
in  salt  meat  that  wc  nuwt  attribute  the  evil  eonsequence  of  its  cxcUusive  u^»  on  boani  ships. 

The  aetitin  of  alcohol  in  pn«<*-Tvin|j  animal  and  vegetable  subfitauccs  resemble.'*  very  much  that  ofa  fttrooe 
brine.  Alcohol  cannot  wet  ai^  animal  tis.'^uc,  hence  it  cannot  penetrate  it ;  and  if,  accordingly,  a  piece  of  fi^eaii 
meat  be  inimersjed  in  i^trong  alcohol  it  wiU  be  grailually  »lried  by  the  e.xosmosis  of  the  juice  into  it,  a»  in  tJlp 
case  of  brinu  above  mentionecL  Except  for  the  pre*^'rviition  of  anatomicnl  preparation^^  and  natural  hii 
objects^  spirit  of  whie  can  never  have  tiny  pnietieal  application.  The  preservation  of  fruits,  &*:.  by  ^ 
with  su^ar  and  st^epinj^  in  viueti^ar,  h  also  dej>endent  upon  the  same  law. 

Air  appears  to  be  iiuit-e  as  imJistpen sable  as  moisture  during  the  process  of  putrefaction,  and  henee^  if  im 
could  completely  shut  it  out,  we  would  be  enabled  to  prt^aer\e  meat  or  other  animiU  and  vegetable  matter 
for  an  incl<*linit<^  perioth  This  process  would  have  the  additional  advantage  that  the  substance  preserved 
would  retain  all  its  nutritive  qualitie,^  unimpaired,  whikt  itJs  natural  flavour  would  be  unalten?iL  In  Italy 
And  the  Kouth  of  Fraficts  and  in  Spain,  fowls  partially  boUe<i  are  presened  by  minierising  them  in  melted 
gooBe-CTea^k*^  which,  on  coohn;^:,  soliilifics  and  etlectiuilJy  prevents  all  conta(.*t  of  air.  Similarly,  eejga  are 
greased  or  immersed  fur  a  moment  in  milk  of  huie,  so  ti^  to  stop  up  the  poni,  and  thus  ki-ep  them  tre^h  by 
preventing  all  contact  of  air.  Large  quantities  of  provisions  are  now  ako  preserved  by  simple  exoJusion  of 
air.  The  vegetables  or  meatus  are  introduced  into  tin  boxes,  and  packefl  as  closely  a^  j>os8ible  and  boiled,  ailer 
which  tlte  lid  is  soldered  on,  and  the  boxes  again  imnujnHid  in  boding  water  for  some  time.  Sometimes 
first  boding  is  effected  before  the  introduction  of  the  meat  Into  the  caniinters*  A  «maU  hole  is  lufl  in  the] 
for  the  escape  of  the  air  which  is  driven  out  by  the  stcam^  atler  which  it  is  then  soldere^l  np^  and 
boihng  continued  for  some  time  longer,  until  the  ox>'geu  of  any  traces  of  air  left  in  the  box  has  been  c 

vertetl  into  carbonic  acid,  which  has  no  action  whatsoever  upon  the  viands.     Sonie  of  the  meat*,  M>tipf^  i 

vegetiiblett,  im^servcd  m  this  way  bv  Mr-  John  H.  (jamble  of  Cork,  and  left  on  the  beach  in  Prince  HegeXktV 
Infet  after  the  wre<'k  of  the  *'  Fiu^'"  in  1825,  were  found  in  1833  by  Sir  John  Koss  in  the  most  ficrfcct  pre- 
servation, although  annually  exprised  to  a  variation  of  172^  of  tenijK!raturt»,  namely,  from  92'  below  j^rro  to 
8t>"  P^alir.  alnjve  it !  And  some  box*'^  of  the  vegetables  and  soups  were  found  there  al\er  nearly  a  ijuarter 
of  a  ceutur\^  in  piTfect  preservation,  by  Sir  Jame^  Ross.  These  preserved  meats  would  be  a  grL'at  boon  to  the 
aailor ;  bvit  unfortunately  frauds  are  easily,  and,  we  regret  to  saVt  ver^^  Irequi^ntly  coramitteil ;  and  in  conac* 

ouenee  of  the  clisasyoua  result*  which  might  follow  were  a  ship  a  crew  to  b<*  entirely  de[M>ndent  njM>n  ibi 

tneir  use  hjis  hitherto  bc^-n  very  restricted*     No  attempt  can  be  made  to  test  the  f][uality  of  such  sub«tafl 
without  exposing  them  to  the  atmosfihcre,  when  decomposition  would  at  onct^  set  in. 

The  only  other  mejuis  by  which  animal  and  vegetable  foo<l  may  be  preserved,  which  we  need  mention,  if 
by  the  agi*ncy  of  auti.'*c*ptic  substances.  There  aiv  many  bodies*,  ituch  tk»  corrosive  )$ubUmntt%  and  to  8onM 
extent  arsenic^  <fec.,  which  possess  the  prop<Tty  of  preventing  the  putrefaction  of  animal  substancea ;  but  tht 
most  remarkable  of  these  is  creasote,  a  pecuhjtr  oily  licpiid  which  is  obtjiined  from  wooii-tar,  and  which  hai 
derived  it«  name  trom  its  preservative  qualities  {tcpiac,  flesh;  and  fftu^w,  I  pre^^r^e).  Meat  exix^sdi  to  this 
vapours  of  this  substance,  or  dipped  int*j  a  solution  of  it,  will  gradmdly  dry  up  and  have  the  appearaDce  of 
betngamoked,  and  will  not  putrefy  even  if  exposed  to  the  heat  of  the  summer's  sun.  From  time  immemorial, 
meat  ha*  been  dried  in  the  smoke  of  wood  fires,  by  which  it  acquired  a  |)ecidiar  flavour,  and  a  brown  colour, 
and  lost  its  susceptibility  of  putref}  ing.  At^er  the  discovery  of  erenstite  in  tar,  it  was  found  that  it  also 
existed  in  smoke,  and  it  is  almost  certain  that  tlie  preser\'tttive  action  of  the  latter  is  owiiig  to  the  pntsscnce 
of  creasote.  Vinegar  obtained  by  the  distillation  of  wood  contains  creasote^  and  hence  its  pin^«i>nrative  actam 
upon  meat  immersed  in  it. 

Ill  the  pre^icrvation  of  meat  by  smoke,  it  is  usual  to  give  it  a  nreliniinary  salting,  so  as  to  get  rid  of  j 
tain  portion  of  water  contained  in  the  fresli  meat.  The  quality  oi  the  curt^d  meat,  es|jtH"ially  of  bacon,  dcp 
to  a  certain  extent  upon  the  amount  of  this  saltings,  and  the  moile  in  which  It  is  effected.  In  every  itase  salti 
is  injurious  to  the  quality  of  the  meat,  by  depri^'ing  it  of  it«  nutritious  juices;  the  less  the  meat  ia  i 
therefore  the  better  will  be  the  bacon,  but  the  more  diJlicult  will  l)e  the  process  of  smoke-curing.  TIm*  i 
of  the  fuel  which  produn/s  the  smoke  seems  a]j^^  to  exert  a  coDaiderable  influence  upon  the  quality  of  1^ 
meat;  the  yoimg  green  wood  of  the  beach,  for  instance^  is  said  to  yield  the  most  delicate  hams.  It  is  proper, 
however,  to  n?mArk  that  the  breed  of  the  pig,  but  above  all  its  food,  are  also  among  the  most  importanr  cam^eA 
influencing  the  quality  of  smoked  meat.  Pigs  it'd  U|Hm  acorns,  as  in  Westphalia,  and  ni*-«Ti  u.-.,n^si^  chestnuts, 
and  other  nui»f  as  in  the  neighbourhood  of  Bayoiine,  and  nllowe<l  the  full  freedom  of  i  and  oi  they 

use  but  Kttle  salt,  and  cure  entirely  with  wood,  the  choi<-est  hams  in  the  world  are  ;  Iiertv      Asj 

general  rule,  dry  nutritious  food,  such  as  refuse  corn,  bnm,  &c-,  yields  a  much  better  qmri 
watery  tb*>d ;  in  the  latter  case,  ttX),  the  lard  is  not  so  firm,  and  is  much  more  liable  to  K< 
the  meat  loses  more  in  the  salting,  and  the  curefl  bacon  is  not  at  all  juicy,    A  gwKi  deal  ol'juiigraent  appeal^' 
thepcfore,  to  lie  required  in  the  selection  of  the  pigs  and  curing  of  the  bacon  in  thesM!  countries  ;  and  tliai  a 
0ood  deal  of  the  ancceesdejjentis  npon  the  skill  is  proved  by  the  reputation  which  Limerick,  and  mon*  reccnth, 
Mlfiut  and  Cork,  have  acquired  in  the  proiluction  of  superior  bacon,  and  wliich  is  entirely  due  to  a  few  tndt- 
Tiduab. 

Considering  the  great  importance  of  the  provision  trade,  and  the  peeuliar  relation  of  Irehtnd  to  tt^  it  «•• 
bnt  very  imperft^ctly  represented  in  the  Exlubitlon.  Mr.  Farrell,  ol  Dublin,  exhibited  some  casks  of  men 
pork  and  beef,  the  appearance  of  which  eould  be  readily  judged  orin  consequence  of  one  of  the  heads  of  eai^ 
fsask  having  been  formetl  of  a  plate  of  glass.  At  the  close  of  the  Exhibition  it  was  in  prime  c<»r  '  '  r^d 
appeared  to  have  been  cured  in  the  most  skilful  manner,     Mr.  ilacA'ey,  of  Dublin,  exhibited  '4 

hams,  middles,  &c  of  bacon,  which  weiie  particularly  deserving  of  commemhition,  as  he  appCAf^  to  nave  uo* 
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dentood  tbai  salt  and  smoke  are  only  meang  for  preserving  the  meat^  and  not  simply  for  fUvoiurmg  it ;  and 
ifc^  OOOtttftently  with  that  object,  the  hss  of  oUhor  thoy  remve  the  better. 

Mr*  Fadeuiloc,  of  London,  exhibited  a  Diiniber  of  ganiple^  of  his  |m.'i5tTvtid  milk,  which  is  simply  that  fluid 
defiriTcd  of  its  water,  and  S4.'4i:^jned  with  stugar.  8uch  a  preparation  woidd  be  a  gneat  boon  to  ihtsohs  going 
on  JoD^'  v..i..if^..a  \y\  thw  tea-drinking  apje  ;  but  hithiTto  all  atk-inpt^  to  produotf  an  article  whirli  would  yitjld 
•  •wept  I  milk  on  dissiolution  in  water  have  bocn  vej*y  uiisiicci^s.sful.    The  pn.idiirt  f^xhibitetl  by  Mr. 

FJidttm)  I  ' a\d  under  the  cUModvautage  of  absorbing  raoisiture  trom  the  atmosphere  and  liecoming  damp, 

ttMi,  ui  tliu  9Ute,  of  glutting  a  cheesey  or  nmcid  Havour. 

Tbe  meat  bi*cuii«  of  Mr.  Warriner^  of  Birmingham,  deaerv^e  special  mention  in  consenuenw  of  the  singular 
HSCiire  of  the  preparatiun.  In  many  countriea,  especially  in  South  America  and  AustraliM,  lar*^^  numbers  of 
^iittb  antl  sheep  are  boiW  down  for  their  fat  abne,  Aftejf  the  removal  of  the  layer  of  fat  from  the  surface  of 
^^Bb  broth,  and  the  separation  of  the  tragmenta  of  bone  and  the  libriue  of  the  meat^  a  rich  iiioup  mav  Ix^  ob 

nramt 


contnintufi^  the  juices  of  a  large  cmantity  of  the  meat  and  a  certain  portion  of  the  solitl  part  of  the  meat 
PMMiMreil  i»ouibb  by  the  continued  bniling.    By  the  evaporation  of  this  licpiid  an  extract  can  be  obtiunt*d, 


I  of  wliich  contains  the  rich  and  nutritive  juices  ot  perhaps  M)  to  4l>  Ibji.  of  the  fresh  meal,  Mr, 
TairitM^  ii»es  such  an  extract  pn-^pared  in  Australia  as  one  of  the  ingredients  of  his  biscuits  ;  and  we  have 
QO  doubt  that  tlie  articlea  pn^pan^d  by  him  are  exceedingly  nutritive,  and  would^  unquestionably,  be  of  in* 
okwlftble  fcrvioe  on  ship -board,  because  they  supply  all  those  important  constituents  which  salt  meat  haa 
IO0I,  Mid  thus  p^'haps  would  checJ^  to  a  great  extent,  scurvy.* 


HONEY, 


AliboQfrh  no  honey  was  exhibited  as  such,  a  few  obsercationsi  upon  the  nature  of  that  substance  may  not 
be  Oilt  t>f  viUcie  in  connexion  with  the  various  form^  of  hives  exhibited,  especially  a^  some  of  these  contained 
iwarms  or  boes  engaged  in  the  production  of  the  article,  f 


*  Tim  fnwratioa  of  meat  and  vcf^tables  fint  attracted 
payjo  attoaticBi  Id  the  very  LiadAble  mqulries  as  to  how  tlie 
mntta  of  iiaT)g«tov«  to  di«tJuit  r^oiL^  could  be  btsst  minis- 
tvid  to,  whai  without  ac€«m  to  fn:^  suppBea,  'Fh^  moa- 
•«fCi  adopted  fov  the  discovery  of  a  north -weft  poasage  gave 
a  piaelieal  value  to  what  had  hitherto  been  regarded  as  litde 
mtm  than  matteni  of  cariosity,  and  the  Admlnilty,  accord- 
iaglr,  itimiiLitcil  the  maniifacturere  to  great  perfecticm  in 
Ibe  art*  But  the  ralue  of  this  process  wan  soon  founi]  to  he 
«f  MMch  gumimt  extmt  than  that  it  should  he  cotifiiuHl  to 
Iha  cwwi  oivtmt^  tm  diaunt  vo^^gei.  In  now  t^^Hintrie^ 
jottnlr  ii  the  flenb  of  fibeep  and  cattle  Aometimes  tii  di^inand^ 
Hot  tkej  hatie  not  been  an&eqtteatly  destroy«Ml  tur  the  a  kin 
mA  be,  all^rwifig  the  fleih  to  go  to  waste  £roni  inability  to 
|PaHT«  if ;  and  in  such  cBflea  large  curiiif;  establishnienta 
wvald  add  greatfy*  to  the  produce.  In  our  own  country, 
Im^  ai  tbt  TuioQi  fifthiug  statioiu^  it  becomes  an  object  to 
bi  allt  (a  prmare  a  portion  of  the  stock  of  fish  taketi«  for 
wMdk  ikmrt  Otay  not  be  an  ader|Uiite  ininiedlate  demand, 

Thtf  Kigiibtkins  of  the  flxhJbition  of  1851,  §0  far  em  re- 
pnbi  th*  avatdt  of  priievfor  meritorious  article^  enabled 
m  cfiinlwi  10  be  proooiinced  on  their  quality,  for  which 
tlMv  wa«  «u  Lfrinr>rtiy»hy  at  OUT  ExMbttioo  ;  and  the  Rep<.irt 
tf  tlif<  ^  It  department  was  highly  complimentary 

ti  the  f  the  goods  brought  under  their  notice. 

ibiM  tbal  iU|>»^rt  we  learn  that  **  »evi'ml  hundred  cuuiHters 
if  MiBl  wife  exhibited  from  various  countriij.^  atid  !!Ujmei>f 
Ams  bar  nanj  ditferent  pereono.  Their  nuritA  were  tc«»ted 
ly  a  laaelkB  flram  each ;  the  cases  were  open«!*d  in  the  pre- 
HBOi  «f  Ite  Jury  and  tasted  b>*  theranelve^ ;  and  when  ad- 
ftobb,  If  ■RBocialea  The  ntajmity  wen  of  English  manu- 
ibc<0«,  sfrrfany  the  more  Ruh«itantial  viand* ;  France  and 
OwKt  >  tYr  mode  dishes  g&me  and  deliea- 

^^  vt  Liud  vegetablesk^    Aiid  the  reporter 

gf  Cbf  <Jrjarttri<  tU  hirlher  ohNtTVeti  tliAl  althnug^h  **  the 
saivfei  dTall  the  cmm^  uf  whatever  kind  have  IoM  tnueh  of 
tfMr  firaAvMHb  taat«^  and  tlax'our  peculiiir  to  newly  killed 
■Bt — Ikgw  M9  wofi,  and  as  it  were^  ovenione — yet  the  an- 
mttM  |WlMi|ib»  arr  perfectly  pres«r\'ed.  At  nutriment^ 
0mf  mm  mfjuaepclonahte :  th«'y  ak  wholeaoaie  and  agreea- 
Uhv  ami  afl«i  ftl^iMifitty  flflvutm?iL  Yoacban  were  given 
§m  itmm  af  :'  1  by  the  Jaron  havii^  been 

|i—  i  111  |:>r  -  and  upwartb :  theie  were  hi 

a  f^rfbolj^  ^#uiivi  '-i^u.r  «,••»  did  not  i^erceptibly  differ  from 
te«l«iiiii#f«aibMo  wify  ■  few  mouths  old.  So  long 
m^itmtMailfmuimwoimiAt  the  viands  appear  to  undergo 
IB  AmifB^  Any  dHHrence  bctwcii?ii  the  contents  of  the 
fnpidf  pnawad  case*  wis  to  be  attributed  to  the  state  of 
Qm  ftai  Mbia  prpgnfatlftn,  or  to  the  cooking,  and  not  to 


the  method  employed  for  preserving,  which  ifl  aimpK  and 
tmivePrtally  applu'ttble."  In  referenc<i  to  tlie  preaer^'ed  vege- 
tables exhibiteil  on  the  name  rjccaaou,  we  tind  from  the  au- 
thority jiist  quoted^  tliat  vegetable*  preserved  in  a  aimtlar 
manner  have  been  con5idered  by  the  Jury  \»'ith  the  animal 
food.  Generally  §fieakin^,  their  fiavour  was  freaher  than 
that  of  the  meats,  especially  in  the  case  of  those  abouading 
in  the  fmc«.'harine  principle^  as  beet,  earrotA,  par^mipM,  salsify, 
wliich  preserve  to  advantngie.  The  more  farinaceous  do  not 
presterve  so  well,  auch  as  green  peas,  &c»,  whilst  those 
aboundinj^  in  votiitile  oils  are  hardly  worth  preservation  at 
all  (eapc^i'ially  cabbages,  tumipa,  and  celery),  except  as 
antbcN  frbntiea. — Ed. 

t  Thta^  are  few  more  intew^tiajr  siibjeets  of  inquiry  or 
objects  of  regard  than  the  study  of  the  economy  and  ma- 
naj^ement  of  beea ;  Rft4>nling  at  once  a  source  of  recreation, 
especially  to  the  young,  in  bein^  acquainted  nith  the  liabtts 
of  these  curioufl  creatures,  and  adiiiii/^  to  the  comforts  of  the 
bee-kwper's  household  without  invdhnng  almost  any  corre- 
^ponding  outby*  The  attention  which  has  been  received  in  a 
utintarinii  point  <>f  view  hiiH  enabledmucb  to  be  learned  of  tb^r 
[jeL'uliariiie^,  infonnation  on  which  is  now  readily  available  in 
a  grtiat  variety  of  puldieation* — ^in  fact  there  is  almost  no 
work  on  rural  eeouomy  without  fl^imethinf?  on  what  b  termed 
hee  culture.  A  swarm  of  Ikics  may  b<*  liad  for  16f.  cjr  20«.,  and 
with  this  as  a  parent  stock  a  large  colony  may  mmmi  he  hail 
if  placed  under  circnmatauce^  favourable  to  their  opera tioiis. 

To  enter  ut  lenjLftli  into  the  detaibt  of  bee  culture  would 
be  out  of  pbue  here.  Almost  any  warm  comer  with  a 
southern  anpect  will  do  for  the  apiary ;  as  a  general  nile 
richly  cultivatcil  Sji^iculturttl  districts  are  the  be^nt  suited  for 
bees;  and  tliej'  thrive  but  in  the  vicinity  of  extensive  gar- 
dens, or  wotxly  or  heathy  countries  alumnding  in  natural 
dowers.  We  may  ot>iwr\'e^  however,  that  the  climate  of  this 
country  is  in  Rvneral  tiwi  wet  for  the  sucoeasaiftil  management 
of  these  creatures^  some  f*easons,  indeed,  aree^i  niiravountble 
that  the  entire  Ktock  Li  de^itroyed.  In  ttuch  ca^es  the  bees 
an?  unable  Ut  colh'Ct  their  wonted  supplies  of  honey  durini^ 
tbc  Mummcr,  and  hence  dfficiency  of  winter  foo<i  follows. 
Fee*ling  bee.^  is  an  imiKirtant  de^^rtinent  of  their  nmnajare- 
ment ;  but  when  the  natural  fond  in  not  to  he  had  it  be- 
comes difficult  to  maintain  the  attxk  in  health. 

The  gla*s  hive,  or  we  should  ratlier  say,  the  small  ulos* 
Ciy»e  containing  a  ftwarm  of  bees,  which  was  extubtted  by 
J.  Etlmund'^on  &  ( \>.,  of  Uua  city,  formed  one  of  the  rami 
attractive  objects  In  this  department.  Several  kinds  of  bee^ 
hive  were  exhibited,  hut  the  experience  of  the  most  sne- 
ceesful  apiarians  is  In  favour  uf  the  ooaunon  cotlaga  hive, 
which  is  both  mexpensive  and  dfectiYe. — Eix 
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THE  miSH  mBUSTRIAL  EXHIBmON. 


[CLAMin. 


ormed  of  a 
aides  aig^^ 
same  sulj^H 
igar  ba^^^l 
mna  ra^^^| 


A  lioneycomb  consbts  of  three  distinct  suhi^tftnccs — the  membranous  tissues  forming  the  cells,  rompo«ed 
of  oeJlulose,  th(*  substance  which  forms  the  walLi  of  the  cells  of  plants;  a  coating  of  wax  with  whicii  tW 
membrane  in  lined,  and  which  ^ves  aoliility  to  the  culls;  and  the  thick  saccharine  liiiuul  known  as  hooer. 
If  a  piece  of  fresh  honeycomb  with  its  celk  full  of  honey  be  m  verted  on  a  diiih,  the  pun*  honey  wiU  flow  ooi, 
oonstittiting  mrg^in  hmetf.  If  this  be  allowed  to  rest  for  some  time,  it  will  divide  itself  into  t"wo  parts,  tlio 
one  consisting^  of  a  number  of  spbericles  of  a  pale  yellowish  or  almost  whitit«h  colour^  and  formed  of  a 
number  of  cr) Ptals  radiating  from  the  centre ;  and  the  other  a  tliick  8>Tup.  ITie  cr}?ftalUne  sphericlca  t 
true  sugar,  and  in  ever)'  sense  identical  with  ^p^{>e  or  iVuit  sugar;  whilst  the  syrup  contains  toe  same  s 
with  a  certain  portion  of  wax,  and  very^  oft^^n  and  perhaps,  indeed,  always,  a  quantity  of  a  sugar  hav 
the  sarae  composition  as  cane  sugar,  but  in  an  micrysttdlkable  form.     Gum  and  manmte^  or  manna  i 

have  also  been  obtained,  especially  in  the  turpcntine-hke  honey  ;  but  it  is  probable  tliat  they  are  produ       

decompo^tion,  for  they  are  not  present  in  good  tresh  honey ;  and  moreover,  we  know  that  under  certain 
cirennustiinces  c*ane  su^r  b  decomposed  into  marmite,  ^uni,  and  kctic  acid  (the  add  of  sour  milk),  which 
is  also  usually  present  in  honey  whenever  mannitie  has  been  noticed  in  it.  The  tendency  of  some  honeys  to 
a  turpentine  consistence,  that  b,  to  de^^ompose,  and  give  rise  to  the  production  of  mannite»  lactic  acid/ and 
gum,  ai»i»ears  to  be  intimately  connected  with  the  system  of  manaijement  of  the  bees,  with  the  plants  upon 
which  they  feed,  and  upon  many  other  bttle  understood  causes.  When  we  also  recollect  that  there  is  verr 
GOfifliderable  diiferenoes  in  the  composition  of  the  wax  of  one  season  compared  w^ith  that  of  another,  it  wiU 
be  seen  that  them  is  much  room  for  inveistigation  in  this  branch  of  rural  economy. 

It  is  not  yet  known  whether  bees  are  capable  of  elaborating  su^ar  from  their  ordinary  foo<l;  for  the  parts 
of  plants  such  as  the  nectaries,  the  anthers,  &c.,  upon  which  bees  settle  and  collect  food,  abound  in  ready-formed 
sugar.  They  are,  however,  undoubtedly  capable  of  transforming  cane  sugar  into  grape  sugar ;  for,  inde> 
pendent  of  the  fact  that  the  pollen  of  some  plants  and  the  entin^  sap  of  others  contain  only  cane-sugar,  bees 
fe<l  on  the  iHjmmon  sugar  prwluce  abundance  of  honey.  Bees  ap|>ejir  to  iioi<j^ss  the  power  also  of  traiw* 
forming  sugar  into  wax,  a  change  which  the  cheniifJt  has  never  yet  bet^n  able  to  eiTect  artificially,  but  which 
the  progress  of  science  may  vetplatx;  within  our  power.  Although  the  conversion  of  sugar  into  wax  is  a  fiir 
more  dimcult  chemical  probfera  than  the  transtbrniation  of  sugar  into  cellulose,  with  which  it  is  so  intimately 
related,  as  may  be  galhert*d  from  om*  observations  npon  starch,  and  which,  indeed,  has  been  already  to  a 
great  extent  effected  artificially,  it  will,  we  have  no  doubt^  appear  much  more  strange  to  our  readers  t-o  ^'oA 
that  be^  jiossess  the  power  of  elal>orating  woody  matter,  "iet  such  is  the  case,  for  there  can  be  no  doubt 
that  the  material  of  their  tvU  walls  is  secreted  by  the  bees  in  the  f*ame  manner  as  the  honey  and  wax.  The 
singularity  of  this  fact  does  not  end  hero,  for  recent  researches  show  that  many  cells  exist  in  animals  com* 
poded  of  true  cellulose,  or,  in  other  words,  of  true  vegetable  matter!  Tliis  curious  iliscoverj-,  which  was  first 
established  with  reference  to  the  mantle  of  the  oyster,  biui  bec*n  since  much  extended,  and  it  is  now  fuUy 
proved  that  it  exists  in  the  bee,  and  in  many  other  insects,  mid  even  in  the  brains  of  some  of  the  hlgh^ 
ammals — being  perhaps  formcii  from  augar,  which  we  now  know  to  exist  almost  as  universally  in  the  animal 
organism  as  in  tW  of  the  vegetable W.  K.  S. 


L  AuLMAs  &  Ca,  Bandon,  Ca  Cork,  Mana£&ctnr<  r — 
Specunoi  of  whiaky. 

2.  AjcoaKws,  W,,  BnislliAR  Couflat  Custle^ftreet,  Dub- 
Un. — Specimens  of  BnuUkii  produce,  comprising  coffeo  and 
ccrfftw  plants ;  sugar  ^Anv\  sugar. 

8.  AsFBETt  -TAJHi-si,  Samllcford,  near  Nowboiy,  BcrkSy 
Producer. — Stjcdtneiu*  of  nrnlt  and  peoM;. 

4.  BukcKxar,  Hugh,  Rally  EUeu,  Goresbridge — Bee- 
hivw,  of  various  eoiutruct ions. 

6.  Bkowti  &  Poij*c«3«,  Pauley,— Grtnuhtted  starch, 
m*de  from  wheat ;  powder  itarch,  trom  ss^o  flour  ■  pulvo- 
ruc«d  Carinn,  from  diseased  potatoes;  gluten,  from  H-heaL 

6.  Bt?tioisa«,    R,    PUl-lane,    Dublin,    ^Jannfacturer 

Snuff,  made  tolely  from  part'  Vir^nia  tobact'0'9talk«  ^  roU 
toUloco,  made  of  pure  Virginia  leaf. 

7.  CooKKT,  C,  Bock-lane,  Dublin,  Maaufacturpr. — 
Starch,  maauf^turod  from  wheat;  sagu  floor,  and  potato 
flour, 

8.  Dalt,  J.  &  C<K,  Cork,  Manu&ctarera — Whwky,  in 
voodea  uid  glui  CAsks  \  spedmena  of  Iriah  maau&cturod 
peailharkya 

9.  Dai  MMOJfu,  \V,,  Sc  Sox,  Dawaon-streeft,  Dnblhi,  and 
8thiing,  N.  B — *il>0  dried  5|H[<€imeiia  of  grahis,  graafi«s,ajul 
oUier  plants  used  in  agriculture:  tamplet  of  the  seeds  of 
the  grains  and  gnu^*^  &c,«  A^enendly  culdvstcd  m  Irehuid  i 
coloured  drawingi^  in  full  dse,  of  40  TaifeUM  of  garden  Had 
fkrat  Ti^^lklei  aud  roota 

10*  Fai>*^i  niiK,  V.B.,  Xewingtoo Creacent,  London,  In- 
ventor and  MaTitifactun^r I'Ateul  i^Mliitwil  milk,  and  the 

^rat«d  substaucc  of  solidifiod  milk. 


11.  Fahreli^  F.,  C&pel-street,  DnbUn.— Spcdmena  j 
hay,  dov(.%  and  other  seeds;  a  Miectel  asortmait  oCi, 
caUuml  graasei^  suited  for  the  impioireoseiit  of  jMJture  i 
meadow  londa. 

12.  FAaRBLU  J.,  Ldnster-markel,  Dublin. — SpodiiMBt 

of  moM  beef  and  pork,  in  casks. 

18.  Foot,  LeiitiY,  &  Co.,  Easex-bridp*,  Duldin, : 
Cacturers. — Lundy  Foot's  snuflfof  thrif  kiiidn,  xvt,, :— 1 
toast,  Seotuh,  Olid  stalk,  made  aoMy  fnau  the  loaf  i 
stalks  of  Virginia  tobacco ;  Virginia  leaf  tobaccv?  and  iialka ; 
same  fc^rmeated  prBviDDa  to  roasting ;  aame  roasted  rwutr 
for  grindiiig^  cavoidiah,  oailrodf  negTohead,  pigtail,  roll  tiK 
bii4X;o,  and  various  cut  tobaccos 

14.  FoRDiiAJi,  T.,  Snebmore-hiU,  Ea*t  Newbury,  1 
Pnwhicer — Samples  of  agricultaral  produce,  vi*.*  ^ 
Fordham^s  improved  white,  red  lammaa. 
white ;  Forrlhiim^s  pn:iUfic  white^ye,  and  haiiool  and  hxmm 
beans  ;  chevaht^r,  bUiik  and  skinleRfl  baHey ;  eaia  of  ratai; 
a  few  dried  p^^ids ;  drieil  s[.tecimea  of  [niaizv]  Iiuliai  eoOli 
with  thrct'  ears^  grown  in  Berkshiiv^  in  1(552,  fhwi  ma^ 
uiatliE«d  seed. 

15.  Far&SoifS,  Bristol,  Importers  and  Msnufactufcra^ 
SpecJinens  of  poda,  leaves,  flowers,  wood,  ^4^,,  of  the  tlia^ 
broma  cacao  tree ;  cocoa-nuts  as  imported ;  maaiifactujud 
choeolaie«  and  cocoa  ;  paintings  of  views  in  Trinidad,  && 

10.  GootinopY,  H.,  Tullamore,  KIngV  Co.,  MimAf^ 
tuitsr. — Snuffii  and  tobaccos. 

17.  fRi*!!   BaET  Si'oAB   CoMTAsn;  p«  W.  tltsaoi^ 

V-    ■'  ;>  k,  Queen's  Co.,  Manufacturer — SfwItlMfia  It^ 

u>  beet -root  sugar  inaaullai'ltirf ;  b«ei-ffO«t  •t>4 

U^L-iw%3,  beet-root  pulp ;  juice  of  (>eet-roQt  i    " 
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t^oonntfmtcd ;  iymp  of  the  beet-root  crrrtallized  ;  samples 
td  «ifk  «tM^&r  Iroin  fiwt,  seconds  and  thir<l  i rn-HtdlizAtionfl ; 
tnstj«  tnm  Am  and  Mjcuod  ct)  stuJlisuitions ;  the  same, 
batt«l;  mnlnw ;  scift  Bugmr-kMivisa  and  luinp^i ;  [)ru3«aed 
•BOB  from  dtftcating-paiif ;  aDtnud  ctiarcjuaJI  Tur  til t<f ring; 
•v*  riewf  of  I  he  difT^fent  pftx»asea  caimed  on  In  the  (kctoiy 

li      at  Moimtniellick. 

^K18.  Ji 

I         Him. 


18ta  JESexi%v,^  T.^  Browii-«tr*et,  CotIl,  Mannfacturer. — 
tilarch  ;  crrstal  white  wine  and  brtivtii  \'inqgar 

IfL  Kmnm,  T.,  Gfentrea,  HadloWf  Kent,  Produce. ^ 


fO.  Lba  &  PBaftOi,  BroAd-ftTMt,  Worcester.— Woroci- 

IL  LtHrrotsr,  Q^  Ldnster-^^treet,  Dublin^  Maiiidiicturer. — 
load*  «tffpked  beef. 

tt.  LrTLE*  — ♦  Belfiist. — Specimenfl  of  whtsaten  starch. 

23.  li'A.RTuLi^  J.,  Capd-street,  DnhHn. — Hoots,  in  ya- 
fiom  atagei  of  growth,  abowizig  the  effect  of  deep  tiUage  oa 

S4.  IK^Asnr,  J.,  Drogbeda,  Mannfactorer Samples  of 

cfttnuAlt  coane  and  fioe,  m  ttsed  forstinibuut,  gruel,  aiid  bread. 

1A»  M*Gajiry  &  Soxs  PdlmeTBtatru  ami  Ai^htuwu  Mills, 
Hoblbi,  HABufactarerii. — Imh  mut^tard  aiid  oil -cake. 

?€.  ll'VEf ,  E.,  Janie»Vatreet>  Dublin^  Mauufactnrer. — 
A  wbol^  pf«Mrved  ]Ag ;  hams  toidtUes,  and  jule»  of  bacon ; 
tmm  pork ;  raftoed  lard,  in  kegK,  rio^  and  bladders ;  mut- 
ton buM,  ftnd  ox-^tonguu»,  dried  and  smoked. 

J 17.  KoarrKtBo,  L.  A,  PhUlimon*- place,  Kensingbrn,  Lon- 
'ictiingr. ^Spefimeiw  of  chrtcolatc,  swei'tened  with- 
aoy  admbEtniv     *      " — ri^r  matter  whatever,  made  of 
Ctol^M  cocoa.    (  I   Briti^ih   Wc^t    India  cocoofl 

maUbttd.  and  »t  \  [  Inilia  ooc<)a ;  and  chocolate 

Inaairi  > ;  all  roattted  by  th«  new  process. 

S9b    ^  Ns,  High  Holhom,  London. — 

lEdgkboiara  tinicomb  ^ktM  bc«-hive,  stocked  with  Vivmf* 
baei ;  ibo  ladles'  otMcrvatory  glass  be&-bive^  9t«»ckc<i  with 
Svio^  b«ai;  improved  iHjttagi;  hive,  with  tbertDomcter,  3 
mi  gtiaiifn.,  &c.  X  single  box  hivo ;  Kutt'a  collat4.'ral  bee- 
»l  Tmyhtr's  amateur  8-box  hive ;  8-bar  straw  hive,  pro^ 
ttwa  tlM  weather  by  a  case  of  the  aame  material, 
^ttff  fwifi  Neighbour's  cottage  hiT«;  improved  bee- 
*  taq^teoMiats  tat  removing  honey  from  the  boxes; 
kmok  of  vmikma  patterns  and  sbtcB. 
OZLCT,  W.  &  C<K,  Manchester. — Improved  cottage 


SO.  Ptm,  Tbomaa  &  SAMtnaa-jMonntmBllick,  Qucen*a  Co., 
Manufm:tiir«rft. — Spedmens  of  atarch. 

ai.  Retllt  &  Sows,  Wegtmoi^land-street,  Dnblin,  Ma- 
nufactnn?rs-— Pit  kled  and  sraokwl  ox-ton^fts;  pulte*l  rnteats; 
viu  au  kit,  or  mlLk-punch  ;  restoration  jelly ;  bottled  fruita ; 
{ancy  jars  of  pieklc^ ;  and  varions  aancea,  preaenrea,  ice 

32.  ROK,  William,  Mountrath  Mills,  Queen't  County. 
—  Flaur,  bran,  wbeatea-roeal,  Stc 

S3.  RuaacLL,  G.,  Wilmington,  Kent,  Producer.— Hops. 

34.  SsfiTH,  J.,  Rye,  Smwex,  Producer. — Ilopa. 

3ft.  SMJTit,  M-,  Cojjper-aUe}%  Dnblin,  Manufkcturer. — 
Model  of  a  pig,  cai4t  in  rendiTiti  lard,  with  utfat'T  ornamental 
de\nces  of  name  material, 

36,  Sttles,  T.,  Upper  Thame*-street,  London,  Manu- 
facturer.—  Samples  of  and  il]n!4tration«i  of  the  mmlt!  of  pfljuk- 
mg  khhhy'»  prefjared  groats^  barlwy,  and  pea-flour,  for  tlie 
pToductiun  of  gruel,  ^e.^  hi  a  few  minuter 

S7.  SuLLfVA?!,  William  K.,  Stepheu's-green,  Dublin, — 
Series  of  gpedmens  illinttrative  of  the  mannfactnre  of  beet 
sugar,  obtained  in  carn'ing  out  the  experimenL^  for  the  Go- 
vernment Report  at  the  Mui«iuin  of  Irbh  Indus  try  in 
Stephen's-green. 

38.  Taylor,  J.  &  W.,  Bishops  Stortfottl,  llertfordshins. 
— Spedmens  of  malt, — white,  for  making  pale  ale;  co- 
loured, for  beer  and  porter ;  amber,  for  gixdng  colour  and 
flavour  J  and  bn^wn  or  blown,  used  for  making  porter, 

39.  Toole  &  Mackey,  Wefltmoreland'Street,  Dtihlin.— 
Collection  of  Agdcultnnil  seed& 

40.  TrcKER,  K,  Belfast,— Spedmem  of  irh«atcn  aurch 
and  crown  glue. 

41.  WAnniNEB,  Gborqe,  Snow-street,  Birmtngham. — 
Bi^  uits  made  of  esaenoe  of  meat 

42.  Waters,  G.  &  Co.,  Green  Distillery,  Cork,  Manu- 
factuiers. — Spedmema  of  whl^iky,  of  different  ages,  in  two 
glass  b&rreLs  and  one  of  |xJLslitd  oak,  with  bva^i  hoops  and 
glBjis  head's  exhibittHl  as  a  biiantiful  tt[jtM!iraen  of  coiJpering ; 
Mimple»  of  Scotdi  and  pearl  bariey,  manufsctnTed  at  the 
Green  DiHtillery  Mill*. 

43.  Wekk^^  T..  GwMit  Britain-street,  Dublin,  Manufac* 
turer. — Roll  of  manufacturt»d  tobacco, 

44.  WoTiiERSi'ooN,  R.,  Glenfleld  Stardi  Works,  Pabley. 
Manofacturer. — ^pedmeim  of  stareh,  made  of  Eaal  India 
sago,  by  a  jjeculior  process  and  scdely  by  manual  U- 
bour. 
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CLASS   IV. 


VEGETABLE  AND  ANIMAL  SUBSTANCES  USED  IN  MANUFACTUEES. 

THE  substances  comprehended  in  this  class  conclude  the  department  of  Raw  Materials ;  and  the  list  now 
remaining  to  be  disposed  of  in  this  section  of  the  Exhibition  is  far  from  being  an  extensive  one.  Aa  a 
whole,  this  department  was  by  no  means  so  amply  represented  as  might  have  been  expected,  or  ^^^^J^j**^ 
been  desired,  particularly  in  a  country  whose  raw  materials  constitute  the  chief  source  of  her  wealth,  and  whose 
manufacturing  industry,  in  many  branches,  may  be  said  to  be  only  in  embryo.  But  so  little  have  industnal 
pursuits  been  attended  to  in  times  past,  and  so  small  is  the  amount  of  special  knowledge  generally  avaiUble 
on  such  matters,  that  the  importance  of  an  adequate  illustration  of  the  resources  of  the  country  in  this  respect 
was  not  duly  appreciated.  We  have  already  seen  in  the  foregoine  pages  that  the  extent  of  the  raw  matmids 
available  as  the  basis  of  successful  manufacturing  industry  is  mu(£  smaller  than  has  been  commonlv  supposed, 
and  that  the  boasted  treasures  of  Ireland  in  this  department  were  simple  exaggerations,  inconsiderately  in- 
dulged in  by  those  who  did  not  know  better ;  but  this  only  formed  an  additional  reason  why  the  materials  that 
are  unquestionably  available  should  have  been  carefiilly  represented.  We  may  also  remark,  that  mwiy  of 
the  deficiencies  which  the  Exhibition  presented  arose  from  an  imperfect  acquaintance  with  the  real  objects 
of  such  a  dispky.  Many  parties  who  could  have  effectively  contnbuted  were  deterred  from  domg  so,  under 
the  impression  that  they  should  not  come  forward  unless  with  articles  entirely  out  of  the  common  oomie, 
either  as  specimens  of  extraordinary  natural  objects,  or  gems  of  manufacturing  skill ;  forgetting  that  the  Ex- 
hibition was  designed  to  show  the  existing  condition  c?  manufacturing  industay,  and  the  character  and,  as 
far  as  possible,  the  extent  of  raw  materials  avwlable  for  it,  more  particukrly  with  reference  to  IreUind.  For 
the  same  reason  there  was  little  trouble  taken  by  the  producers  of  the  common  articles  of  every-day  J^*® 
enter  the  lists  of  competition  unless  with  extraordinary  things ;  overlooking  the  circumstanoe  that  exoellenoe 
in  common  things,  taking  quality  and  price  together,  is  of  much  greater  national  importance  than  the 
display  of  surpassing  skill  in  producing  artides  of  luxury,  the  demand  for  which  must  ever  be  limited  and 
capricious.  ^  ... 

Of  many  of  the  substances  belonging  to  this  class  there  were  no  illustrations  in  the  ExhibiUon ;  and  by 
the  arrangement  which  has  been  adopted  in  treating  of  the  two  preceding  classes,  several  matters  have 
already  b^n  disposed  of  which  might  come  in  for  some  consideration  here.  Cotton,  flax,  silk,  wool,  and 
oils  and  fats,  are,  therefore,  the  matters  to  which  we  still  find  it  necessary  to  refer :  arranging  these  as 
products  of  the  vegetable  and  animal  kingdom,  oils  and  fats  being  common  to  both. 

I.— THE  VEGETABLE  KINGDOM. 
COTTON. 

Although  there  were  but  few  samples  of  cotton  exhibited,  the  very  great  importance  of  the  manufactures 
founded  upon  that  material  demands  a  few  brief  observations  upon  its  nature  and  the  sources  whence  it  is 
obtained. 

The  vascular  tissue  of  all  plants  consists  of  a  number  of  tubes  composed  of  cellulose,  upon  which  is  depo- 
sited a  sort  of  incrustation  of  another  woody  substance.  W^here  these  vessels  are  arranged  so  as  to  form  a 
stem,  and  the  incnisting  matter  is  deposiu^d  in  considerable  quantity,  wood  is  formed.  In  other  cases,  the 
vascular  tissue,  although  arranged  in  parallel  bundles,  so  as  to  constitute  a  stem,  is  intermingled  with  a  con- 
siderable quantity  of  cellular  matter,  and  is,  comparatively  speaking,  but  little  crusted  over.  ^  This  is  the 
case  in  the  flax  plant,  the  hemp,  the  nettle,  and  in  most  herbaceous  plants  ;  and  hence,  by  ^tting  rid  of  the 
cellular  tissue,  we  are  enabled  to  isolate  the  vascular  tissue,  which  is  obtained  in  the  condition  of  a  number 
of  long  thrcadis  or  fibres,  as  is  familiar  to  most  persons  in  the  case  of  the  flax  and  hemp.  In  some  plants  we 
are  presented  with  analogous  fibrous  matter  in  an  isolated  state,  as  a  sort  of  appendage  to  the  seed,  appa- 
rently for  the  purpose  of  enabling  them  to  be  borne  through  the  air.  Thus  the  seeds  of  the  common  dandefion 
have  a  number  of  hair-like  appendages,  formed  of  a  kind  of  fibrous  tissue ;  but  it  is  in  the  seeds  of  the  willow 
and  of  the  cotton  grass,  or  Eriophorum  vaginatum^  the  silk  plant,  Asclepias  Syriaca,  &c,  that  this  fibrous 
appendage  becomes  so  developed  as  to  resemble  the  fibre  of  flax.  Various  attempts  have  been  made  to 
utilize  these  fibrous  matters,  but  hitherto  unsuccessfully,  in  consequence  of  their  shortness,  comparatife 
coarseness,  and  the  difficulty  of  procuring  a  supply.  Amongst  the  curiosities  of  the  Exhibition  was,  how- 
ever, a  piece  of  cloth  contnbuted  by  Mrs.  Veevers,  composed  of  a  mixture  of  cotton  and  the  down  of  the 
Eriophorum.  In  most  tropical  and  sub-tropical  regions  several  allied  genera  of  plants  are  found,  the  seeds 
of  which  are  enclosed  in  capsules  filled  with  a  fine  downy  fibrous  matter,  which,  unlike  the  plants  just  men- 
tioned, consist  of  fibres  sufficiently  long  to  admit  of  being  spun  into  thread,  and  can  be  obtained  in  Urge 
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I  with  grait  facility.     The  cblof  of  the!*e  genera  of  plants  is  the  Gosjmpium^  of  the  family  of  the 

r,  whicn  h  ihv  one  now  nlrnuMt  t'xciusivcly  cukivutid,  and  which  includes  several  species,  Borae 

Seoul  and  aome  shrubby.     That  which  is  principally  grt>wii  in  Europe  (Mncedonixi,  Mattat  Sicily, 

rilU  tlie  Lcrant)  and  in  the  Kut*t  linht'S,  is  t!ie  Gossypium  hfrbaceurny  which  is  a  herbaceous  plant,  about 

►  to  thrve  feet  high,  and  which  may  be  consiidert^d  na  an  animal,  although  it  i-n  sometimus  biennial.  Its 
fruit  coQikt^  of  rvnjnd  ihree'loljcd  capsule,**,  of  about  the  size,  of  a  small  walnut,  with  secnh^  of  the  size  of 
ioull  peas.  The  Gossypium  herbuceum  produce-H  yellow  flowers  from  the  month  of  Auf^st  to  the  month  of 
October,  which,  like  those  of  several  other  pknti*T  only  ojMfn  fully  during  a  few  hours ;  at  this  time  their 
litneliofis  of  fecundation  ai-e  efTected,  and  they  t!icn  wither  and  die,  liuuiediaU'Jy  after  this  the  «ec<l  CApBules 
b^^a  to  swt'U  oat,  and  are  at  first  of  a  green  colour^  which,  as  they  approach  the  period  of  their  maturity, 
pUMt  into  browii.  When  fully  ripe,  the  c^ip&ule  bursts,  and  the  hbrtjus  down,  mth  its  attncb*'d  seeds,  pro- 
tmdfli^  and  Is  immcdiat-cly  collected,  in  onlor  that  it  may  not  fall  upon  the  [rnuuid  or  be  carried  away  by  the 
vind*  ITie  species  of  cotton  plaint  indigenous  to  North  America,  and  chiefly  cultivated  in  Carolina  and 
Geov]gt*,  u  tbo  shaggy  Gossypium  hirsutum^  which  h  also  an  annual  plant,  though  soractiuves  lasting  two 
jetttv.  It  gniws  frequently  to  the  height  of  a  man,  and  pi*oduccs  a  fbur-lobcd  schkI  caj)sule  of  about  the  Bize 
of  A  modenUe-BUeed  apple.  It  would  appear  that  this  8j>ecies  is  meivly  a  variety  of  the  Gogmjpium  barlfa* 
dgmm  f  ut  lawt  Dr*  Forbeii  Koyle,  who  has  verj^  reeently  investigated  the  subject^  considers  that  the  sea* 

T "  i<  .IDS,  and  upland  Georgian,  are  obtained  from  a  vmni-ty  of  that  s|R^eie5.  Among  the  shrub 
ton  plant  with  true  wood}"  3tem,s  may  be  speciallj'  mentioned  the  Gosstypium  arborenm^  which 
'  «^ji'\T>  to  the  height  of  eight  to  twelve  feet  iu  the  East  Indies,  in  Eg\"pt,  and  some  distritls  of 
Spsin  ;  the  Gossypinm  rfiUs^osum  of  India  and  t^liinn,  which  produw?^^  a  yellow  eotttju  employed  to  make  sotue 
lomis  of  nAnkin  ;  the  Gossyptum  barbadense^  which  is  indigenous  to  the  W'cBt  Indies  and  8i>uth  America.  Dr. 
Rorle  omsideTS  the  Pernambuco,  Peruvian,  >[aranhani,  and  Brazilian  cottons  to  lx»  producetl  from  a  specie* 
~"^i  diitiflCt  from  any  of  those  named  the  Goxsypium  Peruvian  or  acuminntam^  which  h  distinguished  by 
eedt  which  adiieiv  together  firmly*  But  it  is  now  flifiicult  to  say  to  which  species  any  particular  cotton 
J  into  the  market  lielong*,  tiS  the  species  peculiar  to  each  coimtn^  have  been  introduced  into  the  others  : 

>  exmmple,  the  Brajtilian  species  just  named  has  long  J^ince  Iwtin  introduced  into  India.     The  ordinary 
iOtt  trco^  met  with  both  in  America  and  in  the  East  Iiulies,  and  which  one  reads  of  in  descriptions  of 

3Q9£t<!r*life  in  America,  is  not  a  Goss^njium :  it  is  the  Bonihax  perttmtdrum  /  it  sometimes  reaches  a  height 
twcaity  fert^  and  attiiins  a  considerable  thickness. 

Tbe  iiae  of  cotton,  as  a  material  for  the  manufacture  of  clothing,  appears  to  have  been  one  of  the  cArliest 
iflrroitioos  of  mankind  ;  for  Hei*odotua  tells  us  that  there  were  trees  growing  wihl  io  India  wliich  pro<iuced  a 
linil  of  wool  su|jmor  to  tlmt  of  the  shivp,  which  the  nativc-s  manufaetur<*d  into  cloth,  andclutht^d  theniS4*lves 
vitli.  The  tuunc  cotton  9eems  to  establish  tlu*  great  antiquity  of  its  application  to  the  manufacture,  lliis 
word  Appears  to  be  ilerivcd  from  the  Arabic  kittun^  which  is  evidentlv  flerivcxl  from  the  same  njot  as  the 
Hebrew  word  cotnot,  the  tenu  applied  to  the  first  clothing  of  tnan.  fn  China  tlie  use  of  cotton  is  quite  m 
■iM  in  lit  ■■  in  India,  Two  kinds  are  produced  there,  the  white,  or  wi<?  tcA«,  obtained  from  tbe  Gos.vypium 
igf§meemm£  and  the  Iz^  mie  wha^  or  yellaw  cotton,  employed  to  produce  the  mueh-admin^<d  nnnkin  cloth. 
Aeeotdiaig  to  some,  as  we  have  remarked  above,  this  kind  of  cotton  is  obtained  from  the  GomfjAum  reli^ 
yjissan,  wfcjlst  acconling  to  Mr.  Fortune  it  is  the  iu*oduct  of  a  mere  variety  cd'  the  Gos,  herbnceum ;  but 
jIctMI,  wiio  b  perhaps  the  best  authority  upon  this  subject,  is  of  opinion  tluit  tbe  true  nankin  belongs  to  a 
^Mnct  spKtaea,  to  which  he  gives  the  name  Goiitypium  nankin.  Cotton  cloth  was  also  known  at  S4.>me  remote 
Mniad  Ici  tlifl  Mexicans  ;  at  all  events  it  was  in  common  use  among  them  on  the  first  arrival  of  the  Spaniards. 
Tlw  Medilcvnuicsan  countri«:!S  apfiear  to  have  known  the  use  of  cotton  thnjugh  the  Moi»i*s  from  the  seventh 
W^a^AA  cflOCxiry.  ^Vhilst  the  intercourse  between  Russia  and  Central  Asia  made  the  Russians  acquaint^ 
MA  It  Its  early  as  tbe  ninth  century,  according  to  the  Russian  historiim  Kuramsin :  an<l  already  in  the 
miMki  vfthc  thirteenth  eenturj*,  acmrtiing  to  the  same  authoritj^  cotton  cloth  fonneda  coumion  material  of 
^PWi  in  littisia.  But  notwithstanding  this  earlv  introduction  of  cotton  cloths  into  Europe,  and  its  cultivation 
waA  wMiaamre  mannfacture  in  Spain  by  the  Sloors,  the  first  cotton  cloth  arrived  in  England  only  in  the 
ttar  IS^-' ;  and  it  was  only  about  the  same  iieriod  that  the  Dutch  intrt>duf^'d  tbe  manufacture*  of  cotton 
fcfc»**»  into  Holland.  Rehgious  persecution  introduced  it,  as  it  has  done  maitv  other  branches  of  niauu^ 
§t0m^  iuto  KngUnd  in  the  reign  of  Elisabeth,  frotn  Holland,  then  almost  In  it»  infancy  in  tbe  latter 

'Thm  Onental  origin  of  the  whole  cotton  manufacture  of  Eiiro|)e  is  fiiUy  shown  from  the  names  by  which 
mf0t  of  oar  eoltou  fabrics  are  even  still  distinguished,  arul  whicn  are  in  almost  all  cas4*s  derived  from  the 
I  cTplftOia  where  tlie  particular  article  was  manufactuitd,  such  as  calico,  niushn,  jaconets,  mullmuls, 
^  KNlbes,  betallcs.  tanjeebs,  terriflams,  chintzes,  dorcas,  tV:c.     The  gn_*at  st*at  of  the  muslin  manufac- 
»  in  India  wie*  ^i-^^'**"    ind  the  beauty  of  the  fabrics  ouw  mimufactun'd  there  may  b?  judged  by  the  fact, 
vbtftt  Bm  intr^i  l\!urope,  Dacca  muslin  fetched  ten  to  twelve  guineas  [ler  vard.   It  lius  been  stated 

Ikal  wiwim  hMB  L  :  ,  luccd  in  India  of  wliich  30  ells  weighed  only  4  oz. ;  and  in  the  collections  of  the  East 
tniiiA  OonipBtiy,  in  l>f»nd<in»  an:"  specimens  matle  from  yam  of  which  'JH  yartls  weigh  only  one  grain  !  The 
1  wmA\  \*  *s  durable  and  far  Ics^  fx'autiful  unitatiuns  of  Indian  fabrics,  by  European  machinery,  have 
SiL«d  the  cotton  trade  of  the  East ;  and  instead  of  a  considerable  export  of  cotton  fabrics 
^n-  i>  now  flooded  with  the  cheap  goods  of  Manchester. 

lit  countries  fliffer  very  c^onsiderably  in  their  qualities,  not  only  becatise  they 
juarked,  proiluced  by  thflR^rent  phints,  but  also  because  the  growth  of  coltoo, 
i  iblc  substances,  is  influcnt'ed  by  the  climate,  soil,  and  system  of  cultivation.  The 
QRtttlU  yellowish,  but  sometimes  even  brownish  or  reddish.     But  it  is  in  the  length  and 

/  •  he  greatest  ditference  is  observed.    In  this  respect  cotton  may  be  dividtKl  into  two 

It  1  rid  long -MiapM  cottons,  the  longest  fibres  of  the  former  being  scarcely  an  inch  long, 

I  of  l&c  iattej  acKitti  two  incues.    The  diQerent  cottons  used  in  Europe  aie  produced  in  eight  dii- 
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ftnetit  districts ;  iifid  the  products  of  the  difFurent  countritis  included  in  each  district  very  often  present  oer- 
tuiii  anidogies  ufohamct'er  and  quality. 

The  lii-st  dit^tnct  is  that  of  North  America,  which  inchides  the  cottons  of  Goargia,  Louwiana,  K-™^  r»..l..^n§, 
Corolinii,  and  IV'imesw.^,     Georj^a  pnMlurca  biith  thi.'  loop-  and  short -stapled  cottons;  tlic  i  ng 

consideivd  thr  best  j^wn  in  any  part  of  the  worUL    This  kind  of  cotton  has  a  somewhat  yellow  ,  a 

soft  and  delicate  fibn^  and  can  be  employed  in  the  mantifacture  of  the  finest  fabrics ;  it  grows  -  i^o 

the  low  sandy  itsliuids  which  dot  the  shores  of  Lower  Carolina  and  Goorgiaj — henee  the  nam'  nd 

potton^  by  which  this  kind  ijs  known.  It  is  considered  that  the  spray  of  the  eea  exercise?  a  peculiar  inliuence 
upon  the  cotton,  rendering  its  filaments  longer  and  more  silky  ;  for  when  transplanted  lieyond  the  inHueiire 
of  the  salt  water  it  deteriorates.  Tlie  upbindor  short  staple  cotton  of  Georgia  is  tnoin-n  by  the  name  ofl/cfwtd 
fjoUan^  an  appidlation  which  was  given  to  it  on  account  of  the  proce&a  formerly  made  use  of  to  separate  the 
needs  from  tne  filaments.  This  operation  was  jierlonned  by  striking  a  mai»5  of  the  pods  with  bows  to  which 
strings  were  attached — threshing  it  in  fact — in  order  to  loosen  them  previous  to  separating  the  sitKb  with 
the  hatuL  Thc-se  two  varieties  are  further  distinguished  by  the  seeds  of  the  long-stapled  cotton  being  blacky 
and  that  of  the  short  green.  Bowed  Grcorgia  cotton  ran4y  admits  of  being  spun  tc»  No.  40  yams,  ajid  very 
fretjuently  yiehls  only  from  10  to  20.  It  is  uamdly  spun  with  an  vt^md  quantity  of  Egyptian  cott<>n,  and  can 
then  be  employed  for  much  higher  nmnbers.  'i'he  Ix>uisiana  cotton  has  a  sort  of  bluish -white  colour,  and 
is  superior  to  the  bowed  Georgia,  but  inferior  t^o  the  Bra^^ilijui  and  to  many  West  Indian  kinds.  Yama  up 
to  ^0,  50  may  l>e  spun  with  it.  The  CaroUna  is  also  considen^d  sujK^rior  to  the  bowed  Georgia  ;  but  tJie 
Tennessee  and  Nt*w  Orleans  are  inferior.  These  yarieties  usually  conaiBt  of  weak  fiLunenis;  parcels  of  thie 
latter  sometimes^  however,  )ield  yams  as  high  m  IIH). 

The  Wi'St  Indian  cottons  may  be  oonsidered  as  long-stapled,  and  t4i  belong,  in  general,  to  the  l>?ttcr  claai 
of  cottons,  coming  in  that  respect  ailcr  the  sea- island,  Bourl>on,  the  Ijest  Spanish,  and  the  Brazilian  kinds. 
That  producetl  in  Porto  Rico  is  usually  consiilered  the  l>ei#t ;  then  follow,  in  about  the  orrler  of  their  quaUty, 
Curac;^ao,  Haiti,  Martini<|iic,  Guadaloune,  Barbadof*s,  Jamaica,  St,  ChristoplicT,  St.  Lucia,  St,  Tliomaa, 
Grenada,  St.  Vincent,  Dondnica,  Tortola,  Montserat,  the  Bahamas^  Cuba,  Antigua,  iSrc.  The  latter  is  of 
about  the  same  quality  as  the  best  sorts  trom  th*_i  Levant. 

South  America  yiehk  cottons  of  excellent  quality,  and  among  them  the  Brazilian  maybe  considered  tht 
best,  especially  that  of  ^laranhao,  or  Maragi^an,  Bahia^  and  Pernambuoo,  from  which  yams  up  to  No.  !2d(J 
may  be  spun.  These  three  varieties  come  next  after  the  sea -inland  and  Bourbon  in  quality.  The  cottons 
of  Alinas-(ieraes,  Para,  and  Cvurik  are,  however,  very  much  inferior,  and  trequently  j*ield  only  No.  G<J  yama. 
But  the  worst  of  all  the  Brazilian  cottons  is  that  of  Kio  Janeiro,  which  is  only  considere<l  to  rank  with  the 
lowest  of  the  West  Indian  cottons.  Of  the  other  S*.>uth  American  cottons,  that  of  Cayenne,  which  is  very 
long,  white,  and  shining,  is  tli*-  most  prized,  and  is  conaidcrcHl  to  rank  iinmediately  after  the  Brazilian  ;  tbeo 
follows  that  of  Surinam,  with  long  yellow  filaments,  which  often  ^pin  up  to  No.  200.  The  cotton  of  Deme- 
rara,  Essequibo,  and  Berbici*  (many  samples  of  which  are  brownish,  coarse,  and  impure),  are  much  shorter, 
and  may  abnost  be  classed  among  the  short  stapled.  Next,  in  order  of  succession,  come  Lima,  tlie  Caraccaa^ 
and  Cumana,  both  tlu?  hitter  being  slightly  yellowish,  and  oft>en  dirty ;  and  finally^  the  Carthagimaii,  still 
more  impure  and  coarik^  than  the  last -mentioned. 

The  Eiust  Inilian  cottons  ait?,  in  general,  of  leas  value  than  the  American,  and  even  than  the  better  kindj 
of  the  Iji/vant,  and  un_'  ulm  much  less  used  than  either.  The  best  knuwti  is  that  frcnn  Surat,  which  is  dirty 
yellowish,  and  although  fine,  is  of  an  exc*eeding1y  short  stjiple.  Then  come  those  of  Madras,  Siam.,  and 
Bengal :  the  latter  is  white  and  ailkj,  and  yields  yams  to  No.  50.  The  yeUow  Nankin  cotton  comes  al«D 
under  this  head. 

Under  the  term  Ijevant  cottons  may  be  understood  all  those  sorts  produced  in  European  or  Atijitie 
Turkey-  To  this  categorj^  belong  the  Macedonian,  the  Sm\Tnian,  and  that  of  the  I>evant,  pr«>[»erly  po  called* 
all  of  which  are  distinguished  by  a  great  degree  of  whiteness,  but  a  very  short  staple,  and  cannot  he  9ptui  of 
a  higher  number  than  60. 

Africa  cx)ntain»  three  cotton  districts  r  the  first  is  the  Inland  of  Bourbon,  which  yields  one  of  the  beat  sortt 
of  cotton,  almost  eijual  to  the  best  sea-island,  although  it  gives  a  great  deal  of  waste  in  working*  It  is  venr 
uniform,  pure,  fine,  and  silln ,  and  almost  equals  in  whiteness  the  Levimt  sorts,  and  may  be  spun  lo  very  bigb 
numbers.  The  st^cond  h  the  Senegal,  the  cotton  of  which  is  usually  of  about  tlie  same  quality  as  the  low 
West  Indian,  or  the  good  I^evant.  The  chief  peculiarity  of  this  cotton  is  the  facility  with  which  the  veds 
mar  lie  8i?|>arate<l  fn^m  the  filaments.  .\nd  the  tliipfl  is  Eg}Tjt,  the  cotton  of  which,  known  under  the  name 
of  ilaco,  or  Jlalio,  hai*  a  fine  easily  spun  fihiment,  jind  is  wdl  athipttKl  for  mixing  with  other  sorts  of  cotton; 
it  ia,  however,  generally  ill  cleanecl,  and  mixed  with  unrijie  portions. 

The  It;Ui.an  t*oitons  are  the  prcMluce  of  Malta,  Sirily,  ancl  Naples.  The  best  is  the  Sicilian,  and  thalfrooi 
the  neighbourhood  of  Napliii  (CasttJlaniare  and  Dell^i  Torre)^  s^^^  more  usually  considered  to  rank  witb  those 
of  Lofuisiana,  or  with  the  meilium  sorts  of  VV'est  Indian.    The  Alalta  cotton  ranks  with  the  low  Wt*:sit  Indias. 

The  finest  of  the  Spanish  sorts  In  the  3Iotril  from  the  pro^^nce  of  Panada;  this  cotton  ranks  with  the 
best  Brazilian,  and,  owing  to  the  fineness  of  its  filaments,  admits  of  Ixnng  spun  of  very  high  numbers^ 

In  comparing  the  cotton  grown  in  one  district  with  that  grown  in  another  it  must  be  remembered  tlut^ 
apart  from  the  general  character  of  the  cotton  of  a  locality,  many  dilTerent  qualities  will  be  obtained,  and  aooord- 
inglyfbr  eommcmal  purposes  cotton  is  divided  into  three  qualities — *'good,^*  "me^liujn,''  and  ''low.** 

The  operation  of  separating  the  seeds  from  the  filaments  of  cotton  is  simple  in  the  caf«?  of  the  ^  ^'xl 

Tttietiea.     For  this  purnose  a  maehinc  cftUed  a  gin  is  used,  consisting  of  two  rollers  of  wooil  pi  to 

one  anolher,  and  tumea  by  means  of  a  pinion  and  handle.  The  cotton  is  pasacMi  lH*tween  tli*  r  <  ,  :rh, 
being  too  dose  to  admit  the  si'eds,  the  latter  are  separated.  Such  a  contrivance  ia,  howi  i-  r  i  ^.  r.  it  tie 
nae  for  cleaning  the  short-stapled  cotton,  although  it  has  been  and  is  still  used  in  some  couf  i<> 

ao  by  hand^  except  [»erhttps  in  India,  would  be  far  too  ex]Xfnsive.     Indeed^  so  great  weiv  i     ,  r 

«lfiHiui)g  the  short-stapleil  cotton  felt  to  he  in  the  United  States  of  America,  thatMy  years  a 
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af  ootton  in  that  eountiy  was  almost  entirely  confined  to  tbat  of  the  sea -island  alon»  the  eoa^t,  notwithstanding 
tht*  iidttptjttion  of  9o  krge  a  pjrtiou  of  the  Sijiitheni  8tato.<i  t<o  the  t-idtiviition  of  the  iiplaiid  cotton.  So  little 
hi>'  was  attached  to  the  cnltivation  of  cotton  of  any  kind  at  that  iktioiI  in  the  Stutes*,  that  Mr.  Jay, 

%1  1  itin^  a  <x>mmercial  treaty  with  the  Enghsh  Governinent,  allowefl  a  elansc'  to  Iw  intitMluced  which 

VN*'M[.  -i  thcra  from  exporting  from  the  rnit4:'d  States  in  American  ships  an v  articles  which  liad  been  forraerly 
|>plM  by  the  ^Vest  Indies,  among  whidi  was  iiiehided  cotton  !  In  171*3,  Ell  Whitney  invented  his  gin,  by 
Bidi  tho  upland  cotton  may  be  p^rd-ctly  cleaned,  and  thus  rt^ndered  its  cultivation  an  object  of  importJince 
to  tbc  Amcsrican  States ;  the  result  of  which  was,  that  the  British  cotton  manufacture  reci^ived  «n  impulse, 
pedbftfM  a0  great  as  that  given  by  the  invention  of  Arkwrij^ht.  Tliis  machine  consiwted  of  a  cylitider  whose 
SttrfiMie  wjis  coveretl  with  teeth,  formed  of  iron  wire ;  and  they  were  inserted  into  the  wood  at  about  thret*- 
nrtliA  i.r  uii  inch  apart,  thus  presenting  a  serrated  appearance^  During  the  revolutions  of  this  cylinder  the 
the  cotton  wool  and  cb*aw  it  from  a  hopper  in  which  it  is  plac*"d,  through  openings  in  a  number 
[»<  placed  in  contact  with  them.  These  openings  are  made  too  narrow  to  permit  the  seeds  to  pass 
and  they  an*  bruslied  from  the  plates  into  a  receiver  below,  Tlie  revolving  cylinder  i^'ith  the  cotton 
I  meet*  with  a  second  cylinder  moving  in  an  opposite  direction,  supplied  with  brushes,  which  remove 
I  ootton  frioni  the  teeth  of  the  first  cylinder.  A  Mr.  llobnes  substituted  combs,  fonned  by  cutting  a  number 
I  in  plates  of  iron,  which  he  then  fastennl  on  the  cyliuders,  and  with  some  other  trivial  niodifn-atioiis 
r  mAcliine  has  proved  most  eflfectlve.  A  ^n  worked  by  oxen  is  capable  of  cleaning  from  OUO  to  900  lbs. 
fcolton  in  a  tlay,  a  quantity  which  wouW  renuire  trom  twelve  to  eighteen  of  the  most  active  labourers  to 
by  hiitid.  The  imj>ortanct»  of  ^VHiitney  s  invention  may  be  a|»preriated  from  the  fi>llowing  Table, 
which  sbowit  the  combtion  of  the  cultivation  of  coltoii  in  Auieriea  befon*  and  since  the  inti-oduetion  of  the  gin. 
ll  fiirtber  appears,  that  while  the  export  of  sea-island  cotton  has  been  stationary,  that  of  upland  cotton  lias 
bien  fmptdjy  increasng  every  year. 


Cotton  flftho  viiole  world 


Cottmi  pTOdaccd  In  the 
United  SUte*. 


1790     , 

,     490  mmiodfl  of  lbs. 

1«00     . 

.     620 

fi 

1810     . 

.     555 

n 

1I»X0     .   . 

.     630 

ft 

um    . 

.     820 

rt 

1840     . 

— 

2  millions  of  Ihs. 
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CapttAl  inre«te<)  In  Its 
prtxturtliiti  \n  the 

3,500,000  doBarfl. 
80,000  JjOO       „ 

.     ia4,ooojioo      „ 

.  300,000,000  „ 
.  flGO^OOO'oflO  „ 
.    riH7,000,000       „ 

Wonderful  as  has  been  the  growth  of  the  cotton  manufactures,  not  alone  of  Great  Britain,  but  of  all 
Eafofi^ai  countries,  and  of  the  United  States  itstdf,  it  docs  not  se^nn  to  have  yet  reached  its  limit,  and  each 
|«r  sdcli  m  new  increment  to  its  amount.  Hiis  is  not  the  plaw?,  however,  to  enter  into  tho  consideration  of 
"*  r  eoftUNi  trade,  which  wnll  be  further  noticed  in  a  subsequent  part  of  these  pti^es. 

thm  fijQowing  Tal>le  shows  the  i[ijantities  and  sources  of  our  supply  of  cotton  wool  for  the  last  five  years, 
1  6oiD  recent  returns  of  the  Boartl  of  Trade ; — 


I  ^tmtmoa§  lu  Eo&t  Indies,     .  .  , 
k  WtgL  India  ami  Bnti«ib  Guiana,  , 


Total, 


1849. 


684,504,050 

80.73ft,  13.S 

17,.^CJ*i,843 

70,8a«,61o 

944,307 

1,074,164 


756,469,012 


1850. 


493,158,112 

30J99/J82 

18,9.31,414 

18,872,742 

228,913 

2,090,6?>8 


663,576,861 


1851. 


Iba. 

596,638,962 

19,rmM04 

16,950,325 

122,626,976 

446,529 

1,577,658 


1852. 


757,379,749 


15^ 

765,630,544 

26,506,144 

48,058,640 

84,922,432 

703,690 

3^960,992 


929,782,448 


1858, 


IbflL 

658,451.796 

24,190,628 

28,353,674 

181,818,160 

344,060 

1,078,563 


896^266,780 


*I^  difftrict  from  which  samples  of  cotton  were  exhibited  as  raw  materials  was  the  South  American.  In 
tbv  coUedioEi  of  Bni/ilian  produce  were  several  samples  of  superior  long-stapled  cotton,  chietiy  trom  Bahja 
lod  ILuwilwo;  and  in  the  collection  from  Guiana  were  a  number  of  samples  of  well-grown  and  carefully 
■  li^wi  li  opttjjn-.  titt  j>n>ihicl  of  the  province  of  Demerara.  S[^>ecimcns  of  raw  cotton  weit  exhibited  by  Jomia 
Bpook  wndj  rMrlthivm,  in  connexion  with  illustrations  of  the  process  of  cot  ton -spinning.  In  the  col- 

iKlSaQ  of  U'  'lia  Company  was  a  nKKJel  of  a  kind  of  roller  ^n  used  in  the  East  for  cleaiung  cotton, 

Ift  tilt  Mftcbiorry  Court  was  also  a  small  roller  giu^  exhibited  at  work,  invented  by  Colonel  Grant,  and  des- 
liotd  for  Icmg-ftapied  cotton. — W.  K,  S. 


Thtt  Dublin  Exhihition,  whether  it  be  taken  as  a  national  or  a  universal  display  of  raw  products  and 
*1  arlir]f*«,  would  In?  incomplete  rljd  it  not  cont4Uii  S|K*cimen8  of  flax,  as  the  material — and  of 
rTMluetloiis — of  a  branch  of  iudustrj'  which  forms  one  of  the  fonrgji-at  textile  marnifac- 
i  which,  in  Ireland,  stands  out  in  bold  rebef  from  idl  other  departments  of  skilled  la* 
'  it  of  excellence  which  it  has  attained,  and  from  its  maguitude  as  a  source  of 

lit  item  in  the  exi)ort.s  of  the  United  Kingdom.    Great  attention  bail  been  for 
jKi-i  in.   onprovement  of  liax  cultivation  by  the  Goveniment  of  all  coiui  tries  where  the 

im.  i  it  wa^  fur  upwanls  of  a  century  committet!  to  the  charg*^  oi*a  Boanl  of  Trustees, 

f  FajM4X4Axv.xjM  ^vhose  functions  ceased  in  l&2i!>]  while,  tlurtotin  years  aHerwards,  a  volmitary  ujsso- 
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elation^  the  Royal  SocWty  for  the  Promotion  and  IrojirorcnK'Ut  of  the  Growth  of  Hax^  WB0  orgnniwd  ftt  Bolfkst, 
and  hB»  sinoe  coDtinued  energtitiatUy  to  pro&txvute  its  Lihours. 

It  is  difficult  to  sjiy  whether  the  animal  or  the  ve^etHible  kiu|rilom  wa«  tlie  fiiut  to  snpply  a  woven  itlbne 
for  the  uftijofnum,  ce-rtjiiiily  Ikx  itnd  wttol  wert^  spun  nnd  woven  king  befone  OMtion  or  silk.  The  qm  df 
hemp  is  alrnoftt  of  as  giy?at  aiiticpiit)'  as  that  of  tlax,  CV»mmert^»  haa  lately  mnde  iis  ac<]Ujiiiit4x]  with  otJier 
textiles  whieh  have  Ikh^h  made  subservient  to  u^ful  pvir|)ose4;  by  human  ingenuity*  Amouj;  these  an^jiiU^.^ 
the  fibre  of  Corchorm  cnpxulari.^  of  which  we  haci  a  gpcHumen  in  the  ea«e  of  sampler  fxlnbititl  by  the  ICoyal 
Flax  Society,  as  illustrative  of  the  fort»ij^i  fibn^s  used  in  the  Irij*h  linen  nianufaetun^ ;  China  gnisiK  Urtica 
nivea,  which  has  been  ex{>erimentally  tried  of  Lite  ;  New  Z^r-aland  tlax^  Phirmitim  tejtajt ;  Suiiti  b*  nii>.  fVo- 
tttlaria  juncea  ;  cocoa-nut  fibi^,  Cmxt^  nucifera  ;  and  Mimilhi  hemp,  Mum  te^rtilU.     Vi'xih  x\m*  p- 

tion  of  eotton,  flax  is  emi)loye*i  to  a  irreater  extent  than  any  other  vegetable  fibre,  not  only  n  iiih 

Islands,  but  throughout  the  entire  of  Europe, 

The  frequent  mention  in  the  Old  Tt^tament  of  the  use  of  flax  fnmijshes  conclumv©  proof  that  at  a  tott 
early  i>eriod  of  the  workfa  history^  the  nations  of  the  East  were  familiar  with  it.  The  Hebrew  word  /^UAloa 
is  supposed  to  indicate  the  flax  plant*  and  the  earliest  mention  of  it  is  in  the  time  of  Jo^eph♦  17l>0  year*  B.  c^ 
when  Pharaoh  is  stated  in  the  book  of  Gtj^uesijs  to  have  arrayed  himself  in  vestures  of  tine  linen.  Two  oea- 
turies  hiter^  in  the  time  of  Mo«es  (Exod.  ix.  31)  the  pla|:^ie  of  hail  is  reprc^sented  aa  defltrf»yinji  the  Eg^-ptiaa 

flax  cro|> "And  the  tiax  and  the  barley  were  smitt^m;  for  the  barley  was  in  the  ear  and  the  flax  was  tolk-d.** 

Many  other  alhifiiou^  in  the  sacred  writings  go  to  pj-ove  that  3«HMJ  years  sigo  linen  was  the  national  manufae* 
tuns  of  Egj7)t ;  and  the  anticiuities.  which  at  the  present  day  so  strangely  attest  the  civiliziition  of  the  ancient 
E^'ptians*  abunchintly  establish  this  fact.  On  the  walls  of  Plg}ntian  tondis  are  repre8entations  of  spinning 
diitaflk  and  looms  ;  and  that  these  were  employed  for  the  manufaeture  of  Hax  alone  is  evident  from  the  fact 
that  all  the  mummy  wrappers  are  made  of  linen.  This  point,  which  had  long  been  a  subject  of  dispulada 
among  the  leanied.  was  sc^tftit  rest  by  the  microscope,  which  clearly  distin|ruish€»  tho  fibres  to  be  those  oTf 
It  19  rery  strange  that  some  of  these  mummy  cloths  are  of  a  texture  rivalling  the  finest  cambric  made  ni 
a-days  ;' although  the  spinning  and  wea\aiig  were  most  rudely  perfonned,  and  the  quality  of  the  material  t 
no  means  adapted  to  fine  piu"poses,  unless  the  plant  ha.H  degenerated  on  the  Talley  of  the  Nile  since  the  i 
of  the  Pharaohs.  We  may  assume  that  Egjqit^  if  not  the  only  habitat  of  the  plant,  was,  at  least,  the  ear 
country  in  which  it  was  industrially  employed.  In  tlie  book  of  Joshua,  the  spies  who  went  to  examine  Jericho 
are  describeti  aa  hidilen  among  tlie  flax.  From  Egj^jt  and  Sma  the  Pha»meians  or  the  firi'C'k  colonists  pro- 
bably transported  the  culture  of  flax  to  Eurofw ;  hihI  it  rapidly  spread  over  coimtrie^  congenial  to  jt«  growth, 
Honittr  allurles  to  its  mauutacture  in  Greece^  and  the  Atheniim  and  Roman  marbles  chronicle  the  mode  of 
csonducting  the  proce*ises.  The  early  trailitions  of  Gennany  and  (iaul  make  frequent  mention  of  flax»  vui 
there  Is  reason  to  btdieve  that  in  no  part  of  the  European  eon  tine  nt  was  its  culture  unknown. 

But  with  the  progre<v8  of  knowle<Ige,  and  the  better  understanding  of  tlie  capabilities  of  climate©  and 
this  culture  naturally  diminished  in  unsuitable  localities,  and  became  chiefly  concentrated  In  ot  fiery,  \vMm 
all  the  requisit***  for  its  succewftil  prosecution.     Between  the  forty-fourth  and  sixtieth  parallels  ot*latit 
the  great  development  has  taken  place.     North  of  these  tlie  climate  i^  uniavourable ;  wheiv  flax  is 
further  south,  it  is  the  seed  and  not  the  fibre  which  is  economised. 

The  tein|>erate  zone  is  the  true  flax  region :  for  within  its  limit*  the  fibre  attains  the  gnsatoal  length  and 
the  finest  quahty.  Northern  latitudes  at  tlie  extreme  verge  of  this  belt,  or  beyond  it,  are  tmfiiTiDttfmble  to 
the  maturing  of  fine  fibn*,  Irom  the  shortness  and  great  heat  of  their  summers.  To  jierfeet  a  Milt,  yut  ttfoog 
and  lustrous  fibre,  easily  divisible  into  minute  filaments,  slow  and  regular  growth  h  ret|uiMte.  A  powerra 
aim  draws  the  [>lant  too  rapi<lly  to  maturity,  and  tenda  to  a  habit  of  branching  and  b*:*anng  a  large  auaotitj 
of  seed^  and  the  fibre  is  then  found  to  be  coarne  and  liarsh,  A  mild,  humid  climate  promotes  regularity  of 
growth,  the  plant  is  tall  and  stnught,  the  stems  fine  and  branchless^  and  the  fibre  in  perfection  for  the  piur- 
poaes  of  manufacture^ 

Hwe  study  the  map  of  Europe  in  relation  to  the  distribution  of  fla:it  culture^  we  shall  find  that  the  por- 
ti(ms  whose  geoffmphiad  poRition  insuiv^  the  climate  in  which  it  has  been  stated  that  the  flax  pbmt  flt»iin?ihea 
best,  are  prtH.wly  those  which  art*  moat  (5elebrated  for  the  c]uantity  and  the  quality  of  their  priw  I  T  ~ 

margin  of  the  ocean,  from  the  soutbeni  extremity  of  the  Ilx*rian  penin^ula.^  to  a  high  northeni  Lit  Ij 

of  Scanilinavia,  and  the  shores  of  the  Baltic  Sea,  exactly  indicate  the  locah  of  the  great  ma>i5  of  flax  hu-luLhij 
for  there  the  soft  western  breezes,  loaded  with  mc»isture  from  the  sea,  furnish  that  atmosphere  in  which 
plant  luxuriates.     In  Portugal  and  the  Biscayan  provinces  of  Spain,  a  considerable  brisulr' 
in  the  centre  and  south  of  the  latu»r  countiy  ver\  little  is  to  bt»  found.     Passing  the  Vyv^  n 

culture  would  appear  to  be  almost  confined  to  a  belt  accurately  defining  the  littoral  of  the  AhtJim  ,  ijTi«i  rnrcly^ 
penetrating  far  inland.     Gascony,  Anjou^  Vendee,  Brittaay,  and  Nonnimdy,  are  its  chief  seats.     On  tM 

shores  of  the  English  Channel,  the  Belgian  provinces  of  East  nnd  West  ^'hinders  an<l  Antweq>  t^ -'^^  by 

fSw  the  greater  proportion  of  that  flax  culture  which  has  attainnl  such  celebrity;  and  following  t  iuc 

Qlf  Holland,  the  provinces  of  Zealand  and  Fricidaiid  art?  again  the  cljief  districts  of  snptiK       O,.  ,n 

OoOiO  and  Nortn  Sea,  Denmark  and  its  Duchies  and  the  Sc*andinavian  coiist  still  nmii  > 

diverging  into  the  Baltic,  Hanover  and  Prussia,  and  the  maritime  governments  of  Bis- 

Bevel,  Pskofl',  and  Petersburg,  on  the  one  aide,  and  the  Swedii*h  and  Finnish  shores  on  the  of  ii 

Yast  quantities  of  fibre  for  exfwrt ;  while  the  last  fields  of  the  plant  wave  on  the  shores  of  th*^  l^ 

dtiring  the  short  midi»ummer  give  life  juid  activity  to  the  commerce  of  Archangel,  hermetic 

the  rest  of  the  year.     As  outHers  of  this  flaxen  zone  are  the  British  Isles,  of  which  In-lai^ 

the  character;  while  in  the  sister  island,  the  culture  which  had  dwindled  into  insignificance  n\ 

about  to  take  an  important  position.     Tlie  Unittnl  Kingflom,  from  iti  insular  position^  and  it 

large  share  of  the  watery  tribute  of  the  Atlantic,  is  jK*euliarly  adapted  for  flax  culture. 

The  extreme  west  of  Euro{)e  is,  therefore^  the  great  flax  region,  as  the  tropical  and  extra-tmpical 
of  America  aro  the  great  cotton  region.  From  localities  so  widely  apart,  and  so  diflenmtly  diarae(0imd|f 
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tpwHw  and  the  looms  of  the  Oltl  Worlrl,  ami  more  espooially  of  tli(>  British  li^h^^  dt'rive  tlicir  supply  of  two 
n?|^*tnb!e  nub^toncus  wJiich  are  ronvfrtA^il  ljy  the  inojermity  ^nd  indii^itry  of  oiari  into  a  wide  raiii^e  of  useful 
II'  !  ipte<ltothe  dothiiigfif  the  jhtsoiis,  the  fumi^thin^  of  the  dwellings,  nml  the  fittinc^  out  of  the  shjjw 

m  .  tuitions  ;  whos^e  prinhiot^*  aJV  i'lin'ieii  by  tHjmmerce  to  the  farthest  vtvh  of  the  earth,  for  the  eoiu- 

(uri  ;uid  lii*.'  of  maii^  from  tlie  bnrbart.sm  of  Africa  to  the  hifjh  tlevelopjneut  of  Xoi*th  Ami'rica. 

Next  to  tdimate,  soil  is  tlie  most  iuiportJiut  topic  in  tnmting  of  the  prodiirtiou  of  fhix ;  ami  the  plant  h  to 
be  fbiuid  on  u  wide  range  of  s<jjU  In  the  artiiieially  enriched  E^and!^  of  Belgium,  the  pohiers  of  Ilulhrnd^tbe 
vegelable  mould  of  the  Bocage^^  01*7  to  cuiue  mtarer  houie,  in  the  peat  ofCouuun^flit,  the  limestone  ofeentral 
IVMri'^  '  '  elay- slate  of  Ulster — in  each  and  all  of  these  ex  eel  lent  llux  ran  be  ^^^wu.  But  the  i>f!*t 
Mil  01  i^  furnished  by  the  alluvial  deiiotiit  of  rivi-rs.     Holhuitl  and  Belgium^  comixised  of  the  allu- 

irntm  ij*.Mi-in  liuwn  by  the  Khine,  the  Si^heldt,  and  theMcuise;  the  rich  lauds  on  the  banks  of  our  IHsh 
rTWT»;  the  valley  of  the  Nile,  with  it*  yearly  overflow;  the  shores  of  the  Oder,  the  Vistula^  the  Niemen,  and 
the  Dirina, — all  furnish  examplen  of  the  alluvial  deposits  50  peculiarly  suittid  to  the  giowth  of  tlm  \nry 
impartAiit  pbnt. 

We  may  next  ghuice  at  the  nelative  quantities  of  this  valuable  fibre  which  each  country  fumisbe*  to  com - 
SKre^  and  Uie  following  statement  will  show  an  approximation  to  the  average  yearly  produtse  of  the  chief 
Att-growing  states  :^ 

RiissU, 150,000  tonft. 

Austria, ,  ,  ,  ,  6r»,(H)0  „ 

TTie  ZoUverein  Sutes, fiO.ooo  „ 

Fraitc«,  ,  . bb.nm  „ 

Belgium, 30,000  „ 

Holhmd, .  »  16,000  ♦, 

Great  Britain  imd  Ireland, 40,000  „ 

Scantiinavja, *  10,000  „ 

Spain  aait  Purtugid,  .............  4,000  ^, 

Italian  States, 12,0i)a  „ 

Turkey 6,000  ,» 

Nurth  America, 2,000  „ 

Egypt, .  . 3,000  ,, 

452,0(10     ,^ 

Thif  quantity  would  oceujiy  a  breadth  of  about  1 ,8C>0,*"lfK)  acren,  and  at  £50  per  ton,  would  be  worth 
£^f  >  Ai.M  {Mk«)  in  the  state  of  (ibrc.  As  it  is  eidculatcd  that  the  B!>re  enteif'  to  the  exti'ut  of  one-tlurd  into  the 
T  fiibrie,  on  this  estimate  the  total  aiuiual  vabie  of  the  hrten  fabrics  mannfaoturcd  and  consumui 

tL ^^...i  Uie  worhi  would  appear  to  be  nearly  i;7(^.0iiO,0U0  sterling.     Indeed,  this  iigure,  hirge  as  it  ap- 

pan*  idfirobtiibly  (Yinsidenibl)  under  the  actual  auiount. 

TIm*  *;mn!I<  r  of  the  two  casea  ooulributed  by  the  Koyal  Flax  Society  containe*!  specimens,  Iwth  in  tlie 
►J  '   hiMtklefl  state,  of  those  loreijjn'i  Haxes  whicli  art.'  orditiai'dy  eoni^amed  in  the  Irish  linen  nui- 

ii  ^    -Htnti,  Dutch,  Flemish,  Courtrai,  and  EgAptian.     'llie  first  ami  the  last  of  these  are  oidy 

^Oiij  I"  I  tur  il*e  cc>ar?cr  fjibries,  and  the  common  sort*  of  Irish  ari*  abo  used  tor  the  same  purpose ;  the 
^iUii  f  I'itur'  are  made  into  all  the  finer  kind«  of  hnen,  can»l>rie,  lawn,  and  damaisk :  and  our  native  flax  fur- 
■frfim^  with  the  Dutch,  the  chief  material  for  minliuni  quidities,  a  certain  and  increasintr  proportion  of  it 
baw  ttiHed  for  the  Enest  kinds,  although  as  yet  the  grea.t  bulk  of  the  latter  i^  nuidelToiu  Flemtsli  andCour- 
li:^ilHne. 

Thi^  vmat  quantity  of  flax  productKl  by  Russia  ia  of  a  quality  simikr  to  these  samples.  Its  .strength  fits 
il  tot  etmrmi  mhrics.  but  its  harshness  and  drjTiess,  and  the  impossibility  of  dividing  it  into  minute  fiUmenti^^ 
iraJgr  it  nn«nitabU'  for  liner  pnrjxm'S*  Heuee  it  is  largely  used  in  Scotlatid,  wber(i  tlie  nuinufacture  of  the 
|<tiiii  *  _»o<ls«  such  as  sail-cloth  and  bagging,  is  chiefly  carried  on,     Bui  as  \hv  bulk  required 

ir  tki  irjvXr  in  gn/at,  we  find  that  out  of  the  8O,0lJH>  or  H^»JHK>  tons  of  Hux  annmdly  iniporteil 

lala  111  U>ui  from  fon-ign  countries,  Kussia  furnishes  5l(,(WiU  to  7C>,(HXl,  or  about  75  jK-r  cvnt.  of 

ihe  «rli  ptian  fibn^  is  of  sindhir  rjualitv,  or  even  coarser,  and  less  suitable  for  niedmm  fabric*. 

ntirt'  -^  qmdity  of  Russian  and  F.gyptian  flax  is  owing  to  the  \er\-  short  sununer  ofUnssia.  and 

Iht  I**;;  in,  on  the  one  hand,  and  the  botiiess  and  aridity  of  the;  climate  of  Egvqjt  on  the  other  ;  the 

^^QfWtli  til  Ik  ing  too  rajudly  hurried  forward.     Ku^smn  llax  is  worth  at  present  from  £'6b  to  £b{-^ 

per  tor  ,  i::to  u>  X4a  ' 

In  i  .  a  j»f»od  de?d  of  »cntching  machiner\^  has  been  introduced,  and  a  Belfast  engineering 

im  h*^  I  rhe  entire  supfily.     Meheinet  All  and  bis  successors  wi.<*idy  concluded  that  the  marketahh- 

viImoi  ptian  fibre  would  bt»  increast-d  bv  the  introduction  of  profx-r  machinery  in  place  of  the  ver\ 

fwiB  MpfSmm^vi  Icmnerly  employed  for  ehfaning  it.  Persons  from  I'^lster  weiv  engaginl  to  superintend  the 
^iHiang  mf^hn  milU^  and  aJb^o  to  instruct  the  Fellahs  in  an  iiu{)ro\L'd  method  of  eullure.* 


^JL.  gm^th  timit  of  Mrhrmei  Alts  cliaracter  for  enisfgy 
mi  fniriialifj  ia  r^hiti^d  by  (he  Hi4fast  tuechainc  who 
mmttfi  Cb»  tr»*  Fi.n'T'*'**'  BTiitrh-mUL  When  tbr  machi- 
mmfwm^nmr  "    ^  of  the  Pacha  arnri^ 

iHi  4flT  tmd  '  ' '*^  Hij;i!;hue»4  was  df»i- 

li^  «f  fldbg  i**'- '"»'  «*^  K^   r  K  '  'he  exact  time  that 

hwmM  Im  wtmdy*    Tlie  um'  n  day,  and  was 

wwimi  ty  flM  o&ar  Uuil  iht  i  id  be  highly  dia- 


pleased  tf  the  n^achine  shauM  not  then  be  ready.  A  very 
early  monua^-linur  wnn  name<l  l>y  the  millwright,  in  the 
exfxv'tation  that  the  Ef^'ptian  ruler  woitlil  not  ap]>ear  until 
late  tn  the  day,  and  that  time  wimld  ihua  be  (i^wn  for  tha 
mat  cliinery  being  properly  t  rained  bcfure  his  arr  i  vaL  The  ap- 
pointed day  came,  and  a  few  minutes  bdiirc  the  huur  the  engin« 
was  net  on,  and  some  hamt'*  were  pat  into  the  stands  to  scatelu 
Scarcely  had  thej  bc^n  wht.n  a  doud  of  dust  waa  observed 

Z 


164 


THE  IRISH  IXDl  STRL\L  EXHIBITION. 


[Cuiss  IV, 


In  Russia,  where  it  is  sa  iargely  grown*  flax  is  luiLfonnly  scutched  hy  hanil,  hy  tlie  neasantji  on  tbe  im- 
Mitmse  estates  of  the  nobles.  It  is  sorted  Into  qiialities,  at  thu  portjs  of  ehipment,  by  otlieera  appointed  fior 
this  purpo^*  by  the  Govemment. 

In  the  Royal  FLut  Society *s  smaller  ca.«kc  were  apeeimeni  of  Flemish  and  Courtmi  flax,  both  scntched  t 
hackled*  Messrs.  CollingST  Freres,  and  Main^i,  of  Courtrai^  exhibited  a  9c*rii'S,  indudiag  three  samples  f 
Lokeren,  in  the  Pays  de  Waes,  all  of  Ix^autiful  riurtHty^  some  white  and  blai.'  Brugv*,  and  thru*  fine  specix 
from  Courtrai.  Bjiptiste  Van  Weil,  of  Gretubcri^en,  near  1  en«ondt%  sljowed  aome  fibre  and  straw,  neithe 
fine  quality.  P.  J,  ver!>eek,  Ea^t  Plunders*  ha*!  alsso  §onie  (lax,  a?  well  us  hemp,  the  quality  fair, 
anbrfled  a  goo<l  idea  of  the  Belgian  ilaxes,  and  the  extrmne  lineness,  ^(jftness,  and  lui*tn.\  with  the  ttftttu 
of  handling,  mn.<it  have  Ixen  ajjparent  to  the  most  casual  observer.  Indeed,  Beli^ium  has  long  been  i 
dered  abnoat  unapproiiehalile  in  the  quality  of  her  flax  fibre,  and  its  export  to  Great  Britain  hmI  Trr  l.i 
France,  Spain,  and  Italy,  is  a  very  import^mt  source  of  wealth  to  that  tndu^ttrions  little  j^latr. 
average  annual  value  ot'  £800XMXK  Few  sort*  brinp:  under  £70  per  ton;  and  up  to  £150  or  L 
lor  the  finer  kinds,  while  the  latter  have  btn^n  occasionally  sold  at  upwards  of  £2<X>  per  ton.  But  even  dm 
Iiigh  price  h  greativ  outdone  by  the  fibre  ti'om  which  tbe  Mechlin  and  Brussels  hfcce  is  made^  as  it  hjia  been 
known  to  mJI  for  £^4  per  pound  weight  when  hackled,  or  nejirly  £^jm}()  per  ton  !  Yet  even  in  tliis  extmne 
ease,  so  little  driea  the  value  of  the  material  enter  into  that  of  the  exquisitely  fine  and  tasteful  prcnluct,  thai 
a  lace  handkerchief,  weipjhinj:^  about  two  ounces,  haa  been  sold  for  2l)LH)  francs,  or  £l(Xn  There  wen?  twa 
kintU  of  Belgian  ilax  in  the  Society's  case,  one,  marked  '*^  Flemish,*'  and  the  other,  *^  Courtrai.**  Thoae  wew* 
iHiuttUy  fine,  but  difiered  much  in  colour,  the  fortner  being  of  a  shvty-gray,  and  the  latter  of  a  yellofwish- 
wnitt*,  Tliis  ditlerence  was  caused  by  tlie  mode  of  tn^ating  the  flax.  Hie  former  is  pulled  when  the  9U*m3 
are  i^ivru,  and  afW  the  seed-capsules  have  bt»en  removed  by  drawing  the  stalks  througjh  a  ^^^rippling-csomh." 
The  Jhix  is  steeped  in  poob  of  water  until  fennentation  has  deconi|WtM.Hl  the  gum  or  gluten  which  eonnecto 
tho  fibiv  with  the  wood ;  and  after  drying  on  tbe  pms.^,  it  is  bruised.  Jind  the  tibre*  cleane<l  out  by  the  «ciit^- 
ing  opemtion.  The  Comtnii  flax  h  treated  dificrently;  it  is  pro<luced  not  merely  from  the  pLrnt  grown 
about  CourtraJ,  but  fi-om  what  is  carter!  to  that  place  trom  other  districts  of  Belgium,  many  of  them  thirty 
or  forty  mih^s  distant,  llie  reason  of  this  is,  that  the  River  Lys,  which,  rising  on  the  other  jside  of  tl»e  Freocli 
frontier,  flows  by  Coui'trai,  and  falls  into  the  Eseaut  at  Ghent,  possesses  peculiar  profierties  for  the  ferraen- 
tation  of  flax,  such  as  no  other  river  Is  yet  known  to  aflbrd.  It  is  found  that  flax  straw,  steeped  in  this  famoni 
stream,  Welds  a  fibre  of  a  very  sujjerior  quality  to  what  is  stc*ep<*d  anywhere  else  ;  and  ns  Court  rai  ib  tin?  chiiaf 
s»>at  of  operations,  all  the  flax  steeped  in  the  Lys  is  tenned  Courtnii  flax,  whatever  may  be  the  locality  of  iti 
growth.  When  it  is  intended  to  sUjep  flax  in  the  Lys,  the  straw  atler  pulling  is  dried  in  the  fiehl,  then 
stacked,  and,  after  the  seeil  b  threshed  out,  is  sold  to  factors,  who  purchase  from  the  growers,  and  sictsp  for 
tlieir  own  profit.  From  May  to  September  the  river  all  about  Courtrai  is  filled  with  wooden  cmtos,  con- 
taining flax  straw,  and  anchore^l  in  the  stream,  Tliose  who  are  familiar  with  the  disagreeable  t»flour  exhaled 
from  pools  in  wliich  flax  is  l»eing  steepen!  might  naturally  suppose  that  about  Court rai  the  nuisance  would 
be  intolerable,  not  to  say  dangerous,  to  pubbc  health.  It  is  not,  however,  complained  of  by  the  people  of  tbti 
district,  probably  because  they  derive  so  much  profit  and  employment  from  the  tra^ie  of  ^tceriing  ;  un<l  wluil 
it  very  strange,  in  I8ii2,  when  the  cholera  niged  in  Belgium,  the  di-^tricts  along  the  River  Lys  were  t^itaDj 
free  from  it,  nor  has  it  ever  been  stated  that  any  disease^  epidemic  or  endemic^  is  more  prevalent  in  mk 
steeping  locabties  than  in  others. 

The  sums  n*ceived  by  the  Belgian  farmers  for  their  flax  crop  are  such  as  to  appear  almost  fabulans ; 
X40  to  £i>0  jx-'r  aci^  being  quite  a  common  return,  and  for  the  very  fine^  kinds  sometimes  £H*>  to  £100  vm 
acre,  Tbe  manufacturers  of  Leods  and  Belfast  are  the  best  customers  for  this  fine  fibre,  and  the  hlglMr 
numbers  of  yam,  those  from  160  leas  (fifleen  hanks  to  the  pound),  and  upwards,  art*  almost  oxcl*'-'^-  i*-  't»i 
from  Belgian  flax,  borne  of  the  Belfast  siiinners  send  their  buyers  reguhu-ly  to  the  Belgian  disii 
the  flax  on  the  spot.  To  produce  the  sort  of  fibrt;  for  the  luce  manufai'tunt  p^at  care  and  :. 
requisite.  The  richc*st  and  most  thoroughly  pulverized  soil  is  chosen  ;  the  seed  is  sown  about  do«i 
thickne^  ;  and  every  weed  carefully  eradicjite*!  from  time  to  time.  Branches  and  stake*  art*  : 
groumlj  with  lines  iutei'^eeting  like  the  meshe*  of  a  net,  in  order  tbat  the  wonderfiiUy  fine  Mtcms  of  tbe  fliO, 
ns  they  grow  up,  may  have  support,  as  otherwise  they  would  be  prostrated  with  the  first  high  wind  or  bcaiy 
fihower.  The  st*'ms  are  pulletl  green  and  stee|>ed,  and  the  utmost  pains  are  taken  to  pick  out  coarse  stalkn. 
\Vben  scutched  the  fibre  is  again  most  careJully  examint»d,  and  every  filament  whicn  shows  any  drirct  if 
removed.  The  yield  of  this  lace  flax  is,  of  course,  not  large,  and  great  expense  is  incurreil  in  the  dictAik  of 
raanagt^ment  and  prt^puration  ;  but  the  profits  are  nevertheiet's  extnionlinar}'. 

The  case  of  flax  samples  above  referred  to  also  cuntamed  a  sjiecimen  of  fibre  ffrown  in  tin 
by  Mr.  Cummins  of  Anne  Mount.  This  is  a  veT>'  favourable  rc^sult  of  a  trial  of  the  Courtrni 
rtix  straw,  and  !-teeping  it  in  rivers.  Hitherto  experiments  of  this  nature  have  been  unsucri-oim  ot  i  i'i<^r 
as  it  has  b4>t>n  nltnu-st  invariably  found  that  the  fibre  of  dried  stniw,  if  titcn^ied  in  pijols  or  strvams,  tnms  ottt 
of  inferior  quality,  l)eing  har!«h,  dr)',  and  tx)ars(».  It  would  appear,  however,  from  this  spe^cimen,  which  wa» 
very'  similar  in  rich  yellow  colour  to  Courtrai  iiax,  and  equal  in  quality  and  fineness  to  the  lowi^  marks  of 
thai  description*  that  the  waller  in  which  it  has  been  steejx^d  possesses  some  propertioe  analogous  to  itm  Lx% 


mill,    ft»f    tvrii    Hi*oU'    Uoulsi tilt'    blii^ 

xbiiwtiniig  on  liis  viiiirabtc  IfcariL     IK 


he  appniAcb  of  the  punctual  old 
,^  borMi',  life  euttirvd  tlie  zieutcb- 

.  Uiickly 
'.\  briefly 


expressed  his  wtis faction  by  a  **  M    '    ^V'  *  71  doMH 

aiiU  ordering  «  purse  Uj  be  han*  'tf^  n 

ttckuowledgoient  iif  thi' «att&faiti(iii  ,     ,,  ...  itwJ  irifc* 

oemed  tb<f  operation,  ilr}mrl4'<1  419  mpHlI)'  ss  hn  liad  mmn^ 
Since  then  nuuiy  »cutrh*miIlA  Knv*'  htxn  put  up  In  l^gfy^ 
iind  the  libre  ba»  condcquciitly  appeanxl  In  our  0IUMI 
much  better  cleaned  thau  formeriy. 


inrO     VEGETABLE  A^'D  ANIMAL  SUBSTANCES  USED  IN  M.VNUFACTUP.ES.     1G5 

fti^  '  '  -»f;  improbable  tliat  in  other  parts  of  Ireland  water  may  be  found  whidv  will  Insure  fiVire  of  fair 
(^  a  drii'd  tlax  stniw.     llie  advjintagri?  of  the  Courtrai  method  iti^  that  Un'  sc-ed  obtained  by  diying 

ifliM-'i  h  supt'rior  to  that  which  baa  bevu  separatetl  trom  the  grix^eu  stems  a^  pulled. 

K<  Ing  the  greatly  increiif*ed  area  of  In^h  tliix  cultivation,  tlie  inciva<<?  of  the  iiiaiiufaclure  bus 

been  c*/iai*ai._Laiiv  outstripping  it.  For  the  range  of  purposi**  to  ^vhieb  lrii<h  flax  is  applied,  no  other  kind  m 
better  iitikiJ  ;  and  there  is  coni*cquently  a  very  t"oii;)ick>rable  export  from  Belfast  and  1  )erry,  which  further 
VOeMWlMS«A  the  import  of  forei^i  tiax  a^  a  bahintx\  The  finer  ftort^*  of  the  latter  are  absolutely  re<piii'ed,  an 
fiUlilral)  flax  is  equal  U^  tbein  in  qtmlity  ;  while  for  coarse  yarns  it  is  oflcn  more  pn«fitable  to  employ 
BoanMi  tlmrt  Iiifb  uax.  Hi(«  latter,  mtleed,  oectipies  the  uiiddle  plaee  betwet'ii  the  Belgian  and  the  Kuisi^ian, 
hot  civitig  to  the  de.^^erijjtion  of  fabrics  chieriy  made  in  Irtdand,  it  is  employed  to  a  mncli  greater  extent  than 
boib  tbme  sorts  combined.  Taking  the  average  of  the  lost  three  years,  we  find  the  annual  import  of  Ibreign 
fUx  iiiU>  litiknd  to  be  lui  IbLtows : — 


Fn^ro  Ruseift,  « 4325  tonja. 

KKypi. .     luo     „ 

HuUand,  direct, 90     „ 

Fnuice,  direct,     .* 12     ^, 

Bc%iuiu,  Holland,  and  France;,  Ac^  via  Eng]ish  and  Scotch  ports^  3480     ^^ 


Total, 


8013 


HjEflHHBtlio  irlatjve  proportions  ofeacb«  the  average  vdiie  of  all  may  be  assumed  at  .£00  per  ton  ;  so  that 
r^^SSv^rould  thus  appear  to  pay  nearly  half  a  million  st<.Tling  aunualij  to  foreigners^  fur  tlie  pi*Oi>ortion 
obtabied  from  them  of  the  raw  material  of  her  Uneu  mauufaetu]i& 

ll  Ia  Ut  \h'  ob^^rvod^  in  explanation  of  the  List  item  in  the  above  abstract^  that,  owing  to  the  great  facilities 
cif  ile«  in  with  the  sister  island,  and  the  equally  great  deveJopment  of  tralHe  between  the  latt4.T 

ml  Qir  iita]  states,  our  spinners  find  it  more  advanta^ousi  to  obtain  their  sypplies  of  {several 

kindt  of  foreign  tlax  by  way  of  Great  Britain,  than  to  bring  them  chreet  into  Belfast.  It  will  l>e  seen,  in  a 
finiare  porti€>n  of  our  5ubje<*t,  that  the^se  causes  ofierate  to  a  great  extent  in  the  4lb'eetion  of  our  imports  and 
esporte;  aud  the  diflerence  between  the  known  and  the  apparent  extent  of  our  transactions  with  Ibrvign 
ecPBirtneB  baa  le<i  to  much  confu^sion  among  pt^rsons  not  thoroughly  conversant  with  the  featun^s  of  the  eaae^ 

la  coiaeladitig  this  notice  of  the  foreign  flaxes  shown  in  the  KxhibltionH^  we  shall  pass  by  some  French  and 
PniMjun  iiamples;,  to  recmr  to  them  again,  a*  they  illustrate  ^mie  of  the  patent  methoda  *>f  titecniug,  of  whicli 
«e  liftTf'  ynt  to  treat,  and  only  now  idlude  to  a  series  frtim  Holland.  Me^si*a.  <  "olbngs  and  Xlumgj'V  spe- 
doMtna  inclndiHl  some  blae  Dutch  of  middling  r^uaJity,  i^mie  Zealand  or  white  Dutch,  com-se  white  North 
liolfauicL  Mad  coarse  Frieehuid.  These  were  a  fair  average  of  the  sortsf  supplied  by  Uolland,  and  ixitfseased 
akttDT  poinia  of  resemblanoe  to  Irish  da.\. 

Tho  i&x  plant  is  grown  in  Holland  in  immense  flats,  ofTering  a  curious  contnutt  to  the  small  plot«  of  the 
Bft^giaa  petite  cuUurf.  The  aspect  of  many  hundred  acres  of  the  rich  .green  stems,  with  their  delicate  blue 
ioven  Wftfing  in  the  Vireexe,  is  a  beautiful  sight  in  the  month  of  Jime,  and  leads  the  reflective  mind  to  pa.** 
ttl  nrvirv  the  yarious  trandbnuations  which  the  graceful  plant  must  ii;^i<unie  before  it  in  spread  as  a  snowy 
tad  tftateftiJ  fabric  on  the  tables  of  the  rich;  as  gau/,y  cambric,  jLp^asped  by  tair  hands,  wafting  rich  per- 
§UBm  tkroiigh  the  crowded  ball-room  ;  as  a  coarse  but  serviecjible  garment,  enveloping  the  sturdy  lioor  ; 
or  ■«  k^Tj  canvass  swelling  its  bosom  to  the  eud»race  of  the  l)oisteroua  winds,  and  caiTjing  the  gallant  bark 
■ad  hi^  prcaoos  freight  to  distant  shores.  Before  It  can  a.^sutne  thesi*  viti'ious  forms,  it  will  be  torn  froni 
ill  natal  loil ;  drowned  in  the  ditches  of  a  marshy  hollow,  it  will  undergo  partial  deeomi)osition  ;  then,  freed 
^om  tU  groe*«r  elements,  it  will  rejjose  on  the  verdant  sward  until  tlie  last  traces  of  the  muddy  and  unsa- 
w^mrj  pool  are  waahetl  away  bv  the  rain  and  dew,  and  evaporated  by  the  sim.  Bruised  by  heavy  stones,  and 
fimn  Iwatim  by  hard  bl^ie^  ol  wood,  it  will  next  appear  ui  long  and  lustrous  filaments.  Imprisoned  in  bales, 
il  wiE  be  carried  to  the  rpiays  of  Rotterdam :  steam  on  the  water,  and  t^team  on  the  land,  will  jdternately 
twnapofft  it  acroo  an  arm  of  the  sea,  an  Lsland,  unrl  another  Avaterv  ( {limuel,  and  it  will  again  see  the  light 
m  Ibe  aiSdfl  of  a  ereat  Ulster  factory,  whose  whirring  wbetls  aufl  clanking  engines  suggest  the  torture!*  it  ha> 
}(«l  l4i  inl&r.  Seized  b^*  a  strong  haiid,  it  wiU  be  torn  thrc^ugh  a  horrid  row  of  clo»*3*set  iron  pins  ;  or,  sevend 
ntfo  tm|;;lJif^  between  the  Jaws  of  a  devouring  monsti^r  of  f<tet4^  it  will  lie  srpjeezed  into  clai^ps,  to  be  ptislu^^d 
iajg  ifiotbpT  tiDplement  of  torture,  where  it  will  bet  raised  and  lowered,  torn  and  s€Ta[>ed,  and,  losing  a  third 
of  kasibeteDoe,  Ik*  earric?d  on  to  another  nx)ra,  Thert%  finding  itself  among  the  gentler  m?x.  It  mij^ht  hojie 
ifartBOre  tcmler  treatment,  but  this  hoj»e  will  i^oon  Ik*  extinguished.  Either  by  itJH'if,  or  joiue<i  with  coni- 
in  Biudbrtune, — kindn^d  fibre"?  tVom  the  steppes  of  liussia,  or  the  grt^n  valejs  of  Iix4and, — it  will  be 
'^  L  L-irlurti  .'.Ml.  1)  But  this  Procrustean  bed  carries  it  between  two  rutlile^s  cylinders,  which 
(iieezing,  of  drawing  and  jagging  torttires,  which  continue  until  smlly  att^^ 
.  bi;  r,  and  straighter,  it  is  carried  to  another  macliine,  where  it  is  jwirtly  twisted, 

luenarr  it  to  the  next  opTation-  For  here  it  is  forced  to  pass  through  heated  water,  and  dripping  and 
mmAes^  it  tj  caught  by  a  whirling  spindle,  who.'^e  grasji  tightens,  until  our  exhausted  fibre  becomes  a  miserable 
ihHiOT  of  tt^  former  M'lf^  but  yet  so  hanlened  by  misfortune  as  to  be  fittetl  for  taking  a  useful  place  in  the 
WoM,  AfVt  mnut*  dn  m*r,  and  windings  and  boibng  in  caustic  ley,  and  drying  again,  and  smearing  with 
MM,  <wr  6bf*  (■  ill  a  machine,  at  which  is  Hunted  a  man,  who,  by  quick  and  regitlar  movements  of 

IboC  amI  hinif,  li.  '^e  an  extraordinary^  fiight  from  one  end  to  another,  up  and  down,  across  and  along, 

wad  at  laat  it  find*  iL^li  bound  up,  with  many  comp.anions,  in  a  close  embrace.  Although  it  has  yet  to  un- 
ikxjm  csftam  triak,  it'*  fate  in  life  is  fixed  and  constituteiL  Tlie  aasiociate<l  fibres,  now  inseparable  in  weal 
and  woe,  an    '  dip[>ed  first  in  one  strange  chemical  licpiid,  ami  then  in  another,  and  afterwards 

%ma^  tmwr  -  '  hr  sim,  and  once  more  n'pose  on  the  sfA\  grass.     Tliis  is  a  moment  of  j:ieac«3,  and 

lit  cftvl  il  r%4<J*Mic<Hi  r*v  I  ue  beauty  then  assumed.     All  grosser  matter  has  departed,  unable  to  bear  the  har«i 
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opiicjil  undergone^  and  the  ptirity  of  what  remains  is  evidt-nce^l  by  a  dazzling:  wbiteneas,  wliich  coTers  thi»  j 
meadow  like  a  MTcatb  of  snow.  But  tins  n"jn>He  is  jmxju  iiit4*rTupti>d,  for  the  faliric  is  carrie<l  away  to  a  buihlil 
where  it  i*  again  soai>cd,  and  rubliud,  and  scoured,  and  wa?«lie<],  until  it  ab?«Mlutely  jmius  the  eye  with  whitem 
llit'n  it  is  drietl,  ami  iti<  heaviest  trial,  thouf^h  it  is  the  eonelutUng  one,  i^  Ix-ing  l)eatei^  or  lKH;tkMl,  witli  hej 
wooden  beanie,  the  rapid  tiueeejision  of  whoHe  unrenuttinfj;  blows  re-echoes  frotn  the  ^ide«  of  the  gl<?n.  Af#l 
and  maehines  take  it  atlenvani*,  and  put  it  throuj^h  a  vjiriety  ofinana*u%n**«,  until  at  last,  folded  and  flattened, 
wliite  and  shining,  it  l»  elothed  with  gaudy  trappin|T8  of  gold  and  tiriPel,  of  purple  and  crimson  ;  and  in  a  fifw 
wtwxks  it  114  rilling  on  mule-back  at  the  foot  of  tlie  An  ties,  or  earried  by  j^jortin^;  river-monsters  up  the  mi^jhtj' 
Missisaippi,  or  lying  in  the  caravanserai  of  the  Moalein,  or  5j>reiid  out  bc»fore  the  gaze  of  the  devout  citizcut 
of  Rome. 

Such,  if  a  fanciful,  h  jTt  a  faithful  tmcing  of  the  varions  procense^  required  to  bring  the  flax  plant  to  tbc 
itate  of  finish,  in  a  bleached  fabric,  iitted  for  the  numerous  nm»  to  which  it  i**  applied.  It  is  a  curious  study 
to  consider  the  variety  ofar];encieK  throuj^h  which  these  are  sevendly  acconipiir*hed.  The  farmer  and  the 
Ubourer,  the  uK-rebant  and  the  niiiriuer^  the  en^neer  and  the  mechanic^  the  faetory  girl  and  the  wem^er,  the 
blcjicher  and  the  designer,— ^men,  woiueii,  and  ehildrt^n,  are  all  t^implieil  with  worL  Coal  is  dug  out  of  the 
Ix>wel3  of  the  ciirth,  iron  is  smelted  in  funiaoes^  wood  is  turned  in  lathcij^  leather  is  tanned  iind  cut  into  lielta, 
riitgs  arc  made  into  paper,  all  to  ml  in  the  conversion  of  a  vegetable  material  to  the  use  of  the  human  race ; 
and  what  moment**  ot  inventive  inspiration^  what  year^  of  intelligent  ti-ial,  what  varied  n'Jsearcht^s  into  the 
sccretjf  of  natiiri\  have  bei^n  necesAary  in  order  that  the  world  might  be  stipplied  «l  vasy  cost  with  an  artielc 
of  comtr)rt  and  utility  !  AVe  may  be  truly  proud  that  on  lri^ib  gn>un<t  amt  by  Irish  hands,  this  textile  manu- 
fiietupe  has  rea<:5he«l  a  point  of  Hxcellence  which  h  une<|nalkHl  elsuwhere- 

Ueverting  to  the  llax  industry  as  more  imitiediiitt'ly  eonnected  with  ln?land,  it  is  probable  that  tliiii 
eountiy  was  Indebted  to  the  Phipuician:?  for  tluH  valuable  plants  ns  it  is  known  that  after  n^aching  the  Straits 
of  Gibraltar^  with  their  colonial  and  t^ldingeiltabli^bments  ilottetl  along  the  coa^^t  of  Africa*  that  en t4*Tpri*ing 
people  pushed  out  boldly  into  the  oe(»nn  and  visit^'d  tla*  British  isslei*,  where  th(*v  carriwl  on  a  eonsidenible 
commerce.  From  whatever  source  our  island  derived  the  ihix  plant,  it  speedd}'  adopted  its  culture  and 
manufacture  ;  and  at  the  time  of  the  English  Invasion  the  inhabitants  were  j>artly  clothed  in  linen  garuienti 
of  a  yellow  colour  and  of  preposterous  width.  AV'hether  the  yellow  dye  was  obtained  from  ftuflron,  with 
which  the  intercourse  of  Ireland  with  Spain  must  have  made  the  people  ac(juainte^l,  or  whether,  as  is^highly 
|>robable,  the  flax  fibre  w^as  not  used  ui  the  !*teeiM3d  state,  but  simply  as  removed  mechanic'ally  from  the 
stems  and  retjiining  the  greiniifih-vellow  tint  of  the  guro^  we  cannot  say.  The  latter  idea  is  not  impn>b«blc, 
;^3  in  tlie  Cork  gaol,  where  the  prisoners  are  eniplt»yed  in  sc*parating  unst**e[jed  fibre  trom  the  straw,  jutd  m 
«pinning  and  weii\ing  it,  the  fabrics  made  have  exactly  the  crjlonr  indicated  by  the  historians  of  the  Englivb 
Conquest-  Under  EngUA  rule,  sevL*ral  efT()rts  were  made  to  foster  aoti  impnne  the  culture  and  luantifju^tiira 
of  flax.  In  the  n:*ign  of  Charles  IL  the  Earl  of  Strufrortl,  then  Lord  Lieutenant,  imjH)rted  l>u1t'i 
mish  looms  and  workmen,  and  sent  a  cargo  of  Irish  linens  to  Spain,  at  his  own  risk.  In  Queen  .\ 
I^jOO,  the  Board  of  Trustees  of  the  Linen  and  Hem|)en  ^Linutacture  was  constituted  by  Act  oi  i  :i! 
but  it  did  not  ent^T  on  its  functions  until  1711,  from  which  date  it  continued  to  exist  until  IH28»  In  1757 
Ireland  consume*!  all  the  flax  she  produced,  and  importt-d  from  foreign  countries  to  the  value  of  ^iS^^Jli. 
In  1781J  this  import  had  decreased  to  £11,*JS2^  and  in  181(>  it  had  not  only  ceased,  but  was  rephice«3  by  im 
(»xport  to  the  value  of  £72^500.  It  wouM  be  very  diflicult  to  estimate  the  <[uantity  of  flax  annually  i 
in  In*land  during  the  seventeenth  and  eighteenth  centu ries»  The  culture  was  then  dis!tributi*<l  tiver  ihe 
island,  and  the  fibre  was  employed  for  the  cottage  mannfaeture  which  thi:n  exclu.siveb  prevailed.  X*  i 
means  of  estimating  the  breadth  of  cultivation  wiis  available,  and  the  Liui-n  Board  could  onl  It 

trom  the  known  importation  of  sowing  seed,  a  basis  which,  when  recently  collated  with  tlu?  Goir  i- 

tistics,  has  been  found  to  be  very  untrustwoi-thv*  We  may,  however^  fet'l  pn^tty  certain,  that  at  w  (  i  i  ;  i! 
the  breadth  of  flax  attain  a  figure  at  all  ajjproximating  tc>  the  extent  of  late*  yejirs*  Confining  ouc-m  1  \  <^  i  •  hm 
oertjiiQ  daita  aflTorded  by  the  Grovernment  statistics,  the  following  Table  will  show  the  progpeaa  sitioe  IH47 : — 

1847,    .  ,  , ♦  58,312  acm. 

IM4H, ».....,.,  53,8«3  „ 

1849, 60,314  », 

1850, 91,040  „ 

1851, , 188,019  „ 

1862 1S7,0«9  ,, 

1853, 176,008  „ 

It  will  U^  seen  that,  although  then^  mav  l>o  fluetuations  arising  from  indifli^nmt  croptorooQUDOiisl  lowpiieaf 
for  tlnx  whih'  ij^raiu  was  at  unusually  higL  nriees,  ns  in  184H.  yet  the  grow*th  haji  not  only  diati^j  advuevi, 
but  haft  incr>'jii»tnl  in  a  sur|>riding  ratio,  evidently  proving  that  farmers  find  it  a  lucrative  braocll  of  agiicul* 
ture.  The  vjduc  of  the  fibre  of  the  Irish  flaxerop  will  give  an  idea  of  its  imjiortance^  As$utiiiligilM*ATi9iig9 
yksld  to  l>e  /»  cwt,  fier  st'itute  acTL'.  we  shoidd  have  this  year  a  product  of  44,(,)tK>  tons,  which  nl  -£f*2  n&r  10% 
the  pn»si'nt  average  price,  would  give  nearly  £2,3rHl,<^MX>,  This  is  entirely  exclusive  of  the  valuc^  i.ftrie  swd. 
And  wluit  tufikes  the  crop  peculiarly  valuabh*  to  the  fiinner  is  the  fact  that  more  labour  is  emplr.\  '»» 

fir^t  preparatitui  vf  the  soil  until  the  fibre  is  brought  to  nuirket,  than  is  require<l  in  the  case  of  an  id 

of  cri»p.     The  lal>fmr  of  everv"  description  on  the  175,0<K>  acres  may  lx»  estimated  at  £l,l'*Ml,<MMj, 

Market*  for  the  sale  of  flax  are  verj'  numerous  in  Ubter*  and  have  lately  been  ei<tablished  in  wvmf*  rftlm 
ehief  towns  of  the  othc»r  provinees,     ft  is  not  unusual  for  frtmi  £10,tXHI  to  £12,1X10  to  be  paiii  ,  ^ 

northern  market  town  in  a  (ew  houni,  when  the  flax  season  is  at  its  height,  by  the  5pinner?i'  i  ut 

att*md  to  punhast*  from  the  fanners.  Tlie  specimcnfi  of  flax  in  the  Exhibition,  contributed  bv  .^leMT^  J* 
Preston  and  Co,,  of  BeU>i»»t,  showe«l  the  manner  in  which  it  im  ordinarily  made  up  for  sale,  in  bundles  Wfj^hllH 
1 0|  lbs,  eadi,  which  b  called  a  stotfe. 


kl?.]     VEGETABLE  AND  ANIMAL  SUBSTANCES  USED  DJ  M^INUFACTURES,     1G7 


*lh/0  Irish  flax  crop  is  not  altogether  consunied  in  the  IrisU  linen  manufacture,  tiltbou^rli  the  lattt^r  works 
up  an  amount  of  mw  niMcrial  about  t'^j^uiil  to  the  aniiuiil  home  production.  Certain  <]iialities;  of  tbrt^i^n  flnx 
nre  inijiort*^!,  us  we  have  before  shown,  to  the  eAt^'Ot  of  nbout  ^>lMit»  tons  yearly.  On  the  othtT  hnnd,  a 
qoAUtity  of  Imh  llax,  varying  in  amount,  is*  exported  to  England,  Si^otknd,  Fraiiw,  and  the  L'mted  Stntes 
in  Aniierica.     Ln^  yeur  it  reuehcd  i^lHU  tunt*,  being  iHistriLuted  as  foUowes ; 


To  EnRliuKi, 3076  tons, 

„  Scotlanil, 4137    „ 

„  F'raQce, ».,»...  971    ,, 

^,  Uiiitod  States, *».,..  5    ^^ 

8189    „ 


Tbc  fmlae  of  this  export  was  £4O9,4t0,  and  the  value  of  the  foreign  flax  imported  was  £461,820,  «o  that 
the  two  nnorly  balanee,  Engbind  and  Scotland  have  alwayn  Ik^^h  bnyera  of  our  flax  to  an  extiint  propor- 
tkmftU;  tu  our  eapabdity  of  supply  in^x  them;  and  Fianee  has  lately  iM-come  an  important  cuatomer,  whdo  a 
few  jmaars  ago  we  exported  seareidy  any  beyond  Gn^at  lirit^iin.  The  ;j^>wth  of  tliiii  export  tnnk%  eb^ly  fol- 
lowickg  llie  expansion  of  the  borne  culture,  will  b*.f  seen  in  the  following  Table,  taking  Belfast,  the  chief  port  of 


,  MS  a  cntenon  : — 


IRISH  FLAX  KXFOBTKD  FROM  BELFAST. 

1850.  185L 


1852. 


To  Eoj^land, Otititons, 1269tofia.  ,  ,  ,  *  ,  2'i7t^n>n^ 

„  ScotUnd^ <J**-*   ti        22«ti   ,t      300*)    „ 

„  France, 107   ,,        ,  .       ,  .       436    „  .  .  .  ,  ,      971    „ 

„  United  States, —    , 10  „  .....          6   „ 

U57  „  4001    „  ii2bS  „ 

TliU  h  a  feature  of  great  importance  as  TCo^ardfi  the  future  pro8j>ect9  of  Irish  flax-|rrowers ;  sinee  it  dearly 
f!  ,  lu  8o  far  as  the  home  culture  inen^ai«ei*,  will  the  sister  Island  and  toix«ijrn  lincti  niannfiieluring 

rt,i  m  our  markets  a  large  profMjrtion  of  the  common  and  medium  qiialitiej^  whieh  they  liave  hitherto 

finicMn-d  irom  Kussia  and  other  countries.  When  it  is  rememben:*d  that  fully  U(M)(Mj  ton.^  of  fon^ign  dax  are 
rcarif  initiorted  into  tlie  United  Kingdom,  19,tiU0  into  France,  and  ikM)  into  Belgium,  it  will  Ix^  mian  that 
ilMftt  it  u  ukTgc  opening  for  our  flax,  ei^peeiidly  im  thi*  hulk  of  the  import  into  all  the^^e  countries  is  of  dejciip- 
laoQi  of  fibre  with  whic*h  our  Max  Ciui  most  favourably  D>nij>ete,  both  as  to  (luality  and  pnce.  It  h  no  uuuiiual 
thtng  to  mn>  at  the  quays  of  Belfast,  a  British  schooner  loading  llax  for  llavre  or  Landerueau,  alongside  a 
^vskcb  l"^jp*r  discharging  Indian  corn  from  Bayonne^  or  whejit  fnaji  Xnntt^s,  There  arc  some  who  would 
JiUMSC  file  importation  of  for<_'ign  grain,  and  others  who  would  object  to  tkix  a**  not  being  a  tbo«i  crop.  Tosoch 
ptjTinfiy,  the  les!*on  to  be  learnt  on  the  Beltiist  quays  is  aii  instructive  one :  it  shows  Ireland  exchanging  a 
pnxiDr-  '  '  *  he  iji  eminently  fitted  by  nature  to  furni:^h,  for  French  gi'uin,  which  the  cUmute  of  thai  t^un- 
tjy  i»  f  il  to  produce,     -\jid  in  every  £11KI  worth  of  tlax  with  which  the  former  pays  the  latter  for 

bff^gr.r  1^  of  i*oU  reprf\sent  the  eiement  of  labour,  whde  in  £100  worth  of  grain,   labour  wMl  only 

tent  of  £10  or  £1*1.     If  Ireland  wer»'  t*hut  out  from  all  extraneou5  tiourc«^H  of  Kupply  in  the 
ul  if  her  siAi  were  incapable  of  furnishing  the  amount  of  ;diuu'nt  rv quired  for  her  popula- 
".'\  might  bt'  objei'ted  to,  though  even  in  thi^  cjise  the  value  of  the  seed,  as  bei,^f*making 
,  i[iddere*L    But  as  Bishop  Berkeley's  *' brazen  wall"  is  not  hkely  to  be  n-alized,  wecan- 

I  the  rajad  spread  of  a  crop  whieh  supplies  our  great  staple  textile  with  its  raw  material,  is  a 
profit  to  the  fanner,  of  gm'ut  euJidoyment  to  tbe  lahoun^r,  and  the  surplus  of  whieb  t^n  be 
iot  cheap  f^3otl  with  other  nations. 

Moit^  of  preparing  the  Fihrt The  Exhibition  supplied  examples  of  the  vanotis  mod^  whicb  have 

b«Mi  of  late  yeara  adopted  with  a  view  to  shorten  the  process  of  steeping,  to  render  it  more  regidar,  and 
to  cnli^itute  for  the  iin<x^rtainty  arising  from  variations  of  temperature,  and  the  unequal  amount  of  ciireand 
Alii  ajB^Qg  fLax-grnwers^  the  method  imd  system  of  establishments  making  a  special  business  of  this  impor- 
lisl  iltfpirUiu'nt  uf  tlax  management. 

Fn        '  "  1     diHerent  plans  have  been  tried,  both  at  home  and  abroad,  for  shortening  the  steeping 

pttlOtr^'  iiigmon.'  ^^niain  results.     It  has  bt.'i'n  rep4*ate<ily  ob^^erved,  thnt  so  critical  an  operation 

aa  ikm  sii^Mog  oi  lia  v  should  not  l>e  left  to  the  grower  of  the  plant,  a,H  it  is  tltunil  that  in  projKirtion  t^  the 
■■iriiiTif  pf  Wiowledge  and  experience  which  he  fwssesses,   tlie  ivsult  will  be  siitisfaetory  or  the  reversi^.     In 
Bne^*-   '•*  "  ^teulture,  simple  and  expeditious  means  are  available  f<)r  the  prepanition  of  the  produce 
be<  case  of  flax,  tin*  plant,  alter  harvesting,  has  to  lie  submitted  to  a  long  series  of  pro- 

efur  cjtn  lie  obtained  in  a  mairketable  state.     The  ilux-grt>wer,  in  fact,  was  retjuired  to 

Opt  uch  involved  ehemicnl  chaugr^s  ami  semi -manufacturing  operations,  and  the  gn^at  priii* 

dpit^Lh^ :  tur  w.LS  neglected  in  the  r«iutine  ordinarily  pursued  in  tlax -growing  countries.    It  was 

IbrUfei':  I'e  cultivation  of  the  plant  would  become  much  more  gei^eral  if  the  grower  could  at 

«aer  f»  r  his  crop  when  at  maturity,  and  Ufjt  l>e  obliged  to  undertake  the  critical  processes  of 

flMpii^  «lv^n^,  Jte.  In  certain  districts  of  the  north  of  Ireland  the  grower  of  the  crtm  is  suflieii^ntly 
mBmuin^eA  with  the  details  involved  in  its  preparation  for  market  to  carry  ihem  out  successfully,  but  in  other 
nata  oCtlie  country  the  abstuice  of  this  knowh.tige  forms  the  great  drawback  to  the  extension  of  llax  culture, 
II  !•  ttot  bcfw  nt?oc«ttry  to  go  intxs  a  detail  of  the  difll'n-nt  inventions  brought  befuit?  the  public,  having  for 
tkv  ot|iKt  the  volution  of  this  quertion  ;  it  will  Ix'  sutlieient  to  notict;  those  which  have  already  !x»en  attended 
viiha  cvrtun  llcgrwi  of  suecess,  which  are  in  actual  operation  in  Ireland  and  ebjcwhen*,  and  which  were 
I  In  tLe  Kxldbition  itself.     AU  of  these  set  out  with  the  principle  ^  that  the  (lax  crop  at  its  maturity 
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should  be  pulled  and  dried  m  the  field,  and  tbat  it  should  be  sold  by  the  grower  to  perscwis  whose  hu*tnc» 
it  Bhoidil  hi?^  lor  their  own  pn>fit,  to  convert  it  into  u  niarketJible  couiino<litv»  And  tlic  first  and  mo&t  imuie- 
rUatK^ly  reiofrnisable  advantiip^  t«urf*^'f3ts  il^lf  in  the  economizing  of  the  seed — a  product  aliamefulJy  neglected 
iu  Ireland,  thoui^h  nio*«t  oartfully  utilized  elst^where. 

The  most  simple  mode  of  tK'ating  the  dried  straw  was  first  suijgc^t^d  about  threo-cjuarters  of  a  century 
ago  to  the  Irii^h  Linen  Board,  and  has  i^ub5M?<|uently  bet'n  revived  In  France ;  but  in  both  the^e  case^*  it  bad 
to  bo  abandonee!,  from  the  ap^nlication  of  tlie  fibn^  to  unsuitable  purposes.  The  mode  in  que-stion  con?isiji 
in  the  separation  of  the  fibre,  by  eheniieal  means,  from  the  stems  of  the  plant,  \^4thout  any  previous  steepinj; 
or  maceration  of  the  latter.  In  order  to  understand  this,  and,  indeed,  the  entire  ratiomiU  of  the  steeping 
piXMses?,  it  i;s  ueeessarj*  to  explain  that  the  stem  of  the  llax  plant,  after  the  seed  has  been  removeti,  cons 

of  tt  woody  centre,  in  some  eases  hollow,  and  u\  others  solid,  which  is  covered,  just  as  a  tree  ia  with  its  ba 

by  longituflinal  fibres,  constituting  the  flax  of  eoramerce,  but  cemented  toi?i*ther  with  a  gummy  or  resinowB 
substance,  which  must  be  got  rid  of  l^efore  the  fibnj  ts  suiUni  for  the  manufacture  of  linen,  lliis  guiU'resin 
is  acted  upon  by  moisture  and  by  variations  of  temjierature,  and  is  very  destnictible  in  acida  and  silkalies; 
and  as,  in  the  prooeases  of  manufacture,  all  the^-  agents  are  brought  into  phy,  it  w  necessary*  in  order  lo 
obtain  an  even  and  solid  bleached  fabric,  tliat  the  gum  should  bo  cleared  away  before  the  til  i  \u 

woreiif  or  bleached.     When  the  dry  syxtem^  as  it  is  terme<l,  of  separatmo:  the  fibre,  was  first  brouL  ijJ 

deitructibilitY  of  the  gmn  was  nbt  sutficiently  considered,  and,  a?  a  natural  con«iHjuence,  the  bica*  i 
made  from  such  tlax  were*  of  very  uneven  quality,  Ixiiug,  indeed,  quite  unsjileable.  The  dry  procc^*  has  I 
cently  been  revived,  and  tlu^  ujk^  of  the  fibre  m  prejiared  has  lieen  properly  restricted  to  pur{:>ti*ed  wheiv  I 
yEma  are  dry-spun,  and  the  faV>ric«  not  bleached,  and,  in<leed,  in  many  cawi's,  further  secuivd  against  i' 
riorating  agencies,  by  being  coated  with  oil,  pitch,  or  paint,  as  in  the  case  of  tarpaidina,  railway  tnick-oo 
tick-covers,  &c.  For  a  considerable  range  of  purjioses  thirf  dry  fibre  is  now  coming  into  use,  and  as  it  can 
be  furni*thed  at  a  low  price,  it  is  actually  being  substituted  for  licnip,  jute,  and  similar  textile  umteriids.  An 
t*qual  weight  of  tiax  stniw  will  give  a  much  larger  >^eld  of  this  diy  fibre  than  ofsfteejjed  fibre,  as  tlie  former 
contains  the  additional  weight  of  the  giun.  It  h  obvious  al^o,  that  the  exiiense  of  steeping  and  drjing  being 
saved,  its  preparation  mu^t  be  ninch  more  economical.  It  brings  in  the  Lnglish  market  £**>  t4:»  £^15  jut  ton. 
Afi  yet  its  preparation  is  confine*!  to  a  lew  locjilities,  the  chief  person  engagtKl  in  it  lieing  Mr.  llodie,  M.  I*. 
for  the  coimty  of  CorL  In  the  Iloyal  Flax  Society's  smaller  case  was  to  be  seen  a  specimen  of  this  article.  Ai 
the  Cork  County  Gaol,  as  before  mentioned,  the  prisoners  arc  employed  in  this  prixs?f«i,  and  also  in  making 
coarse  fabrii's  for  their  own  use.  As  a  general  rule,  it  nuiy  bc^.  statcnl,  that  although  much  trouble  and  ex* 
pense  may  be  saved  by  this  dry  system,  and  iuierior  quaUtiea  of  tlax  straw  be  more  projjerly  I  rented  by  it 
fban  by  stet^ping.  yet  it  would  he  highly  injudicious  go  to  prepare  good  qualitie-s  sintx^  the  differi'iici-  b«tw«« 
£30  per  ton  for  the  dr>^  fibre,  and  £80  to  £110  for  the  best  kinds  of  steeped  fibr»s  woidd  U^  tfio  gnjat  a  m^- 
crifice.  The  limited  range  of  purposes  to  whicJi  it  is  at  present  believed  t^  l>e  ap[>licable  rimst  also  curtail 
its  extension,  unless  it  be  able  to  compete  pennaiieutly  with  Russian  hera[i,  when  tne  latter  is  at  its  ordinary 
price.  Of  hemp  the  United  Kingdom  imports  about  45,000  tons  amiufdly,  chiefly  from  Russia^  valued  at 
£1,700,(K)0.  It,  with  the  inferior  flaxes  of  Iivlaud,  we  could  replace  even  a  portion  of  this  large  ium,  it 
would  be  an  imjKjrtant  consideration. 

The  interesting  series  of  specimens  exhibited  by  Messrs.  J.  Lejidbetter  and  Co.,  of  Belfast,  iumisbod  an  i»x- 
ample  illustrative  of  Watts'  system  of  retting,  or  the  stemning  process,  reci^ntly  introducetL  This  metlu^ 
consists  in  placing  the  dried  flax  and  straw,  al^er  the  seed  has  been  i4e[iarated,  in  irou  chambers,  haviogj 
ledge  on  the  roof,  so  as  to  render  the  latter  capable  of  containing  ctild  water*  When  the  straw  has  befl 
placed  in  the  chamber  on  a  perforated  false  l)ottom,  the  door  is  clo9c>d  by  screws,  aod  steam  ia  driven  in  by 
a  pipe  round  the  chamber  and  between  the  bottoms.  The  steam  jx?netntt*?a  the  maw  of  flax,  aud  f^fleus  it, 
the  operation  being  further  facilitated  by  the  condensation  of  the  steam  on  the  cold  roc»f,  which  produces  a 
continuous  shower  of  wati^r,  and  a  ileeoction  of  the  extractive  mait4.T!S  of  the  straw  is  thus  «»btaijnKL  Ia 
eight  to  twelve  hours  the  straw  is  taken  out  of  the  chamber,  and  is  pasaed  through  metal  r«:iUer>,  heavily 
w^hted,  which  press  out  the  greater  part  of  the  water,  splitting  ami  flatteiving  the  straw  lonj^tuditmlh. 
TTie  latter  is  then  easily  dried,  and  in  a  few  hours  is  ready  for  s^^utching.     The  w*ater,  which  i  a 

vegetable  extract,  is  employed  in  the  patentee's  concerns  for  feeding  pigs,  joined  with  other  ft  >. 

It  diflers  ftx>ni  the  8t<:^ij-wiit4>r  produced  in  the  onhnary  methods  in  not  fc»eing  oflens^ive  to  the  j^um'ii.  i  his 
arises  from  its  Knng  ><iraply  an  infusion  of  the  flax  stems,  in  place  of  holding  in  siLspension  llie  pru<Uict»  of 
the  dacomposeii  ^itn,  <fcc.  ITie  Kvstem  thus  briefly  des(^ril)ed  has  been  in  ofieration  last  autumn  m  thrve 
oonoenia  establi.«hed  b}'  Messrs.  Ixradlietter  in  I'lsier.  As  yet  its  real  merits  can  j«carcely  be  estifiiateti,  io 
9o  ^r  as  the  fjuahty  of  the  fibre  thus  ereatt^d  for  manufacturing  purjwm's  Is  conct?nie<l. 

The  Kx  hi  bit  ion  contjiined  several  examples  of  another  sv»tem,  which  hasnowlM^n  some  years  introduced 
and  which  is  carried  on,  with  various  degn*cs  of  aucceiiS,  m  Great  Britain  and  Ireland,  anil  in  Frunnt;  and 
Germany,  Tliis  is  generally  known  as  Si/ieuvk's  system^  or  the  kot-wnter  steep.  It  was  hitro*!  1  'arupe 

tn  1847,  when  the  inventor,  Mr.  Schenck.,  of  New  York,  who  had  already  applied  the  pn»<  ^   tr^tat- 

mcnt  of  hemp,  came  over  to  Ik'lfast  and  laid  his  plans  before  the  Hoyal  Fhix  Society.  The  C'ommitti^*  of 
that  body,  alU-r  a  cart»ful  scTutin)',  and  repeated  experiments  extending  over  a  period  of  two  yrars,  nuuhj  « 
Report  re<'omm</nding  the  general  ndofiticm  of  the  sytrtem,  especiaUy  in  districts  where  flajt  culUtrewaa  being 
intnsluoHl.  and  when.*  it  was  f>eculiarly  desirable  that  the  grower  should  have  an  immediate  rnnrkrt  (ryr  htt 
raw  uroiluce,  without  being  obligtHl  to  undertake  the  ojieration  of  st4?t;ping  and  scutching,  with  w  j* 

totally  miacquainted,  and  for  wliich  he  did  not  pooiscss  the  necessary  facilities.    In  the  last  oimu  ^f 

the  Royal  Flax  Socif'ty.  it  was  stated  that  eighteen  establi^^hments  on  Schcnck*»  sii>!  a 

Ireland,  capable  of  consuming  the  produce  of  abijut  7tX)0  acres  of  flax  annually.     In  1 

imd  in  Scotland  two,  three  in  Gennany,  and  one  in  France.  The  quahty  of  the  flax  jkHMiuc^j  m  im^si^  mi* 
fi^rent  coiKvrns  ha«  Uvn  *-ery  variable,  according  to  the  manner  in  which  the  niraw  is  Haved  by  the  |gyinigi» 
the  Kkill  and  care  l>e«towed  on  th<»  details  of  working,  and  the  various  modifications  of  the  [irooeit  iMtk 


Cia»IV.]    VEGETABLE  AND  ANBIAL  SUBSTANCES  USED  m  MANUFACTUIU:S,     169 

h*Yi»  been  introduced.  A^  a  gcnerul  rule,  the  fibre  retted  in  the  Irish  eouoi^.ms  lias  heen  of  indiflVrent  quality, 
wKiW'  in  thn  Knrrli^ih,  Setiteh.  and  foreign,  it  hm  been  very  saperiw.  The  snecimeiis  conhiincd  in  tl»e  Exhi- 
hi  '  from  two  Irish  retterit-s^  those  of  Messrs.  llugheiJ,  ot  Chiniiid,  and  Hay,  of  Dunlecr; 

*>i  <.  Neil5on  an<i  Co.,  of  Selby,  and  Aitkeo^  of  Spahiing;  of  two  forei^i,  ilesars.  Serive 

Fixiv-,  iM  1.11(1%  tuvi  U'eUman  and  M'cWr,  of  Bemstudt^  Silesia.  All  of  the^  were  of  exctllent  ijiiality,  and 
it  would  bp  difHcnli  to  say  wheiv  the  palm  oFstiperior  merit  shouhj  \h'  awarded  A  recent  iinproveiueni  In 
tTFAtiag  the  flux  srtraw  aller  the  hot-wat<.»r  steep,  which  hits  lieen  borrowed  from  'Wattes*  sistern^  viz*,  the 
r"*llint^  of  Uie  wet  fstruw*  wnswell  i^xeniplifiLd  in  the  vim*  e« mtribiited  to  the  Exhibition  by  Mti^srs,  Iliiy.  The 
fit»n?  ts  ihun  tntaJly  treed  fjrom  the  inijiui'ilie^  so  much  objt.ettMl  to  by  spinners  in  hut-water  steetwd  flux, 
which  mToao  ir«>tij  the  depottit  of  the  ileeoinpoiietl  gum  on  iln"  fibiies ;  and  the  simple  process  of  nJling  has 
whvadjt  though  only  kteU  Introdiiei-d,  told  uf»on  the  vidue  of  the  flax  brought  to  luarki't  from  the  n'tteries, 
■nd  ^Oftteqiiimtly  upon  the  success  of  the  entire  system*  It  is  worthy  of  remarlc,  that  tht*  samples  of  En^x^i-nh 
■Ddlbreicii  straw  exhibited  wert'  generally  very  much  better  saved  than  the  Irish,  from  more  Ciii'e  Ixjuig 
pttit  to  t£e  drying  iiIUt  puUing.^1.  AT. 


TTw  pwxlucticm  of  eilk  is  really  one  of  the  most  curions  branches  of  human  industry;  and  when  wc  reflect 
I  ih«?  lar*^*  Quantity  of  that  beautiful  material  which  is  annually  consumed  tlirouf^hout  the  world,  and  that 
whoU»  uf  this  is  the  secretion  of  the  larvre  of  a  species  of  moth^  we  ai-e  lost  in  admiration  of  the  brilliant 
ilKl  imp<_»rtant  effects  n^AlLzfHl,  throu;i;h  comparatively  simple  and  apparently  insignificant  agi^ncies.  If  we 
txamim.'  a  coct^on  of  silk,  tlie  production  of  one  of  those  creatures,  see  how  small  the  quantity  which  it  c<>n- 
,  only  a  few  grains  in  weight ;  and  consi<ler  that  fi-om  that  material  milUons  of  human  beings  are  riclily 
1 ;  that  our  fitraiture  is  coverc*d  with  it ;  our  hangings  formed  of  it ;  and  our  carriage*  lined  with  it : 
I  Cluii«  itiorertver,  it  possesses  a  dej^e  of  tenacity  almost  unexampled  in  any  organic  substance  : — -when  we 
•  UtMjU  all  this,  we  inuy  see  what  could  be  done  by  human  apjney  if  well  directeil,  or  even  by  imli vidua! 
i  wxieii  continuously  applied.  The  silk  in  a  single  coeoon  weighs  only  between  two  and  tliree  grains; 
imI  9<it  the  quantity  of  silk  annually  consumed  in  the  manufacture  may  be  estimated  by  thousands  of  tons 

llic  Art  of  making  the  filamentous  substance  emitted  by  the  silk-worm  available  for  fche  use  of  man  is  said 
tohav^  orienniitod  in  China*  and  is  of  very  remote  antiquity.  The  ancient  records  of  that  country  descritK.* 
tlM^isami  it  3"<l  by  her  female  atteuilants  all  engaged  in  the  silk  manufacture^  the  art  being  prac- 

tait«(  WfCQft^  1  iii^  over  200()  years  l>iU\>re  the  Christian  era.  The  cultivation  of  the  silk-worm  apfiears 

U>  hiTT  l»eti  contiueil  to  that  country  until  the  time  of  the  EmptTor  Justinian,  the  raw  material  being  pur- 
chiwifl  by  the  j)e«>ple  of  Persia  and  India,  by  whom  it  was  manufacturt'd.  In  the  n?ign  of  that  monarch  the 
tfndo  b  aBcgt^  to  have  bf^en  brought  into  Europe  by  two  Persian  monks  who  had  travelled  in  t^hiua :  and 
who  wieceecE^d  in  bringing  a  quantity  of  the  cs,^»^  secured  in  a  hollow  cane,  to  Constantinople,  where  they 
wet^  batched,  and  tlie  larvte  fed  and  reared  on  the  leaves  of  the  white  mullierrj'.  For  six  centuries  tlie  breed- 
ing of  •iDt-warm«  in  Europe  was  confined  to  the  Greeks  of  the  IxiwiT  Empire ;  but  in  1147^  lii^ger^  King  of 
Sicily,  i     '  '  I  of  Greece,  took  many  of  the  jK'ople  engaged  in  this  species  of  industry,  whom  he  com* 

mIM  '  Ir  avocations  at  Palermo.   A  KBOwdedge  of  the  management  of  silk  thus  sjjread  through 

jT  '  iiiv  to  Spain  and  Fnmce.     In  the  reign  of  .James  L  many  eiforta  were  made  to  introduct* 

ti  mullMny  tree  and  the  rearing  of  silk- worms  into  England ;  but  it  is  nhnost  needless  to  add 

Hum  I,  '   '-d^  as  did  all  Buceeeding  attempts,  so  far  as  regarded  making  the  results  commercially 

pni^-i  present  consumption  of  the  silk  of  the  United  Kingdom,  which  is  acconlingly  all  im- 

porlctt  i.  ►  '  that  nearly  ti?0,<HX>,fMlO,iMX>  of  thest;  cn^atures  must  annually  hve  and  die. 

The  ^i'  the  Bititthyx  mori  of  (entomologists,  so  called  from  its  favourite  food.     Like  all  the 

„.  .  „:  r  to  which  it  belongs,  it  undtirgoes,  during  its  career,  several  ti'ansfbrmationa.    The  eggs 
dtmog  ihcj  9ttmmer  by  the  female,  then  existing  in  the  form  of  a  moth.     They  are  about  the 
of  uui-'hird  seed,  and  of  a  yellowish  colour,  which  soon  changes  to  a  bro^vnish  cast,     lliey  are 
with  a  r  K  causes  them  to  adher*?  to  thh-  cloth  or  paw^ron  which  the  moth  is  made  to  de* 

pOMitbeni,  IrtJl  I  li  they  are  easily  fi-eed  by  immersion  in  cedd  water;  and  bt-ing  afterwartla  rlried 

IBii  kept  at  a  priiiw  t  u^-nqierature,  they  may  be  preserved  with  perfect  safety  during  the  winter  and  sriring, 
QM^the  Ibod  tor  tliem  is  available,  l^he  temperature  at  which  they  should  be  kept  is  about  55'  of  Fanren- 
bni.  Thp  nu^hml  of  hatching  the^e  e^gs  is  curious.  In  France  they  are  tied  n)und  the  girdles  of  the  women 
4mvtg  thf*  d.ir,  ant\  pl^i^vd  under  their  pillows  at  night ;  but  when  agency  of  this  kind  is  not  available  to  the 
daiit'*^  f  placed  in  a  room  in  which  a  tenqM.*rature  of  abctut  HO   is  maintained,  and  in  the 

aB«B9»  they  are  liatched.     She^-ts  of  paper  on  which  mullH*ny^  leaves  have  been  spread 

i0«  then  piaiTU  ovrr  iw  wnnns,  the  paper  being  pierced  with  holes,  through  which  they  come  to  the  leiives ; 
sail  Itjr  pr9|Mtr  Tcntilation,  the  mmntenancc  of  the  necessary  temjH?rature,  and  a  due  supply  of  their  favourite 
hiMl|  llwT  i^nwr  iipare.  When  first  hatched  they  arc*  of  a  black  colour,  and  about  quarter  of  an  inch  in  length. 
WIvB  about  a  wtv^k  old  the  head  of  the  worm  t»ecome«  considerably  enhu^geil,  and  it  gt^tj?  into  a  state  of 
Illligf.»  t«  *..u;,.i,  it  ^.,,,  .;,..  ,4,out  three  days.  Tliis  condition  b  appan-ntly  caused  by  the  tightness  of  the 
liEiti,  t  tt  keep  pace  with  the  development  ot'the  worm ;  but  on  casting  the  skin  ac- 

lii©ni_„,,  iwnt,  and  the  creature  gn?c*<lily  consumes  its  food.     An  examination  of  tlie 

^at^'^ttlk*^  '  overing  has  l>x*n  thrown  off  the  animal  entirely,  even  to  the  jaws  and  teeth. 

Biabnst  (I  '  r  moulting  takes  plaet\  the  worm  nieantirae  increasing  in  growth;  and  so 

m  iffltil  ih  T  skin  is  got  rid  of,  when  the  animal  will  have  increaaed  to  two  inches  in  length. 

Tht*  Yormcii^  re  is  extraordinary,  unless  when  moulting. 

The  ehi7i*li  iormant  in  the  covering  thus  provided,  for  a  shorter  or  longer  time,  according  to 

ihc  tBBpefvtlirt  •  uate.     In  Eastern  countries  the  usual  period  is  about  eleven  da >is  ;  in  the  mo6t 

bi4uvi»c,  eighteen ;  in  France,  twenty- one  days  ]  and  in  thcae  countries,  about  a  montli, 
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unless  the  cocoons  be  placed  unilcr  tlie  influence  of  artifidfil  heat.  WTien  the  period  arrive*  for  obtJiLnlng 
its  liWrty  a  UibricJiting  liqiuir  la  exuded,  calcuLit^Hl  to  facilitate  the  proce-ss ;  and  bv  »ome  tiiue  ooutinuuuslr 
knocking  its  head  against  the  coccwn,  it  emergi?*  from  it  iu  the  forai  of  a  butterfly.  The  business  of  reprtNluc« 
tion  soon  takes  jihice,  the  feuiftle  depoiiiting  her  eggs  in  a  place  previously  prc^pared  for  tlieni,  after  which  thf 
butt^irtlies  t4!nnmate  their  existence-  It  i?*  howevur,  only  those  cocoons  intended  for  M>t*d  that  are  allowed 
to  develof)e  the  chrysalis  within  them  ;  for  which  puqiose  the  finest  Sij.K'cirnen^  are  selected,  taking  t^arv  that 
there  arv  an  er|ual  number  uf  nudej*  and  lemalo,  the  former  b<Miig  distinguished  by  being  shurptrr  and  morv 
pointed  at  the  ends  tlian  the  latter.  The  chrysyiles  an)  destroveii  in  the  eocoons  of  which  the  *tilk  i*  tti  W 
preserved  ;  as,  if  allowed  to  come  to  maturity  and  obtain  their  fiberty,  the  silk  would  thereby  be  broLeiL,  and 
rendered  vidueless. 

The  nuiubt^r  of  eggs  produced  by  the  female  nioth  varies  from  :3tX)  to  5<)0,  and  it  is  estimated  that  about 
2U0  cocoons  will  j-ield  an  ounce  of  seed,  that  i^  of  the^  ^ff^.  Under  favourable  circurastanees  one  ounci»  of 
aeertl  will  produce  80  lbs.  of  cocoons,  or  even  more.  The  silJt  of  a  cocoon  weigiis  about  two  an«l  a  half  grains, 
and  afiVjrtls  a  length  of  thread  varying  from  750  to  1150  fe*it. 

For  the  amateur  who  may  desire  to  witness  the  cionomy  of  these  inter^^ng  creatures  the  lettuce  njav 
suffice  a»  food  for  th(*m,  as  the  quality  or  quantity  of  the  material  produced  in  such  a  caise  is  not  of  muel} 
consideration .  The  cocoons  with  the  worms  alive  in  them,  calltMl  seed  cocfxais,  are  easily  obtaineiL  By 
attention  to  the  brief  outline  which  we  have  hcru  given,  a  new  stock  may  W  produce*!  ;  and  without  tuucu 
trouble  the  entire  phenomena  connected  'with  the  prtHluction  of  silk  may  be  illustrate^!, 

Wc  may  observe,  that  attempts  have  been  made  to  obtain  a  substitute  for  silk  from  otlier  animabt^  n^  the 
spider  and  the  pinna,  but  they  have  not  beK?n  sueeessfuL  (Itlier  kinds  of  fo«)d,  too,  have  been  tried  with  the 
silkworm,  U'sides  the  mullxmy  leaves,  as  those  of  lettuce  and  other  vegetables,  but  any  results  obtained  in 
this  way  have  not  been  satisfacton\  There  is,  therefore,  little  prospect  of  the  pro<^luction  of  sjlk  being  suc- 
owsfuHy  carrietl  on  in  the  United  Kingdom. 

In  addition  to  the  illustrations  of  tlie  products  of  silk  and  the  processes  of  manufacture  in  the  Exhibition, 
cocoons  were  contributed  by  Jlessrs.  W.  Fry  and  Co,  \  in  these  the  material  could  be  seen  in  its  piriniajr 
ttatc,  and  in  connexion  with  them  the  forcgomg  outline  of  how  they  are  produi^  will  not  be  unintereisting 
to  the  g^uieral  readLT. 

The  silk-worui,  on  attaining  its  full  size,  begins  to  <Hscharge  a  viscid  secretion  in  the  Ibrm  of  pulpy  twin 
iilament^,  iu*oceiHling  ivatn  the  twin  orifices  in  the  nose  of  the  insects  through  which  they  are  projected,  llieiie 
threads  iin-  laid  parallel  to  each  other,  and  are  glued  togt^ther  by  a  kind  of  glossy  varnish  in  which  thev  are 
envelo[»ed.  The  cocoon  which  the  insect  instinctively  winds  about  itself  starves  as  a  detvnce  against  iWing 
enemies,  and  to  mollify  the*  inlluencf  of  changt*s  of  temperature.  T!ie  sfit*cific  gravity  of  the  fibre  thus  formed 
is  1-3,  Waaler  being  1 :  and  it  is  by  far  the  most  tenacious  or  strongest  of  the  textile  fibres,  a  thread  of  it  being 
threie  times  as  strong  as  one  of  (lax  of  equal  diameter.  Some  variedea  of  the  silk  fibre  are  pure  white,  but 
the  usual  colour  is  that  of  a  golden -yellow,* 

On  the  silk  trade  scune  further  remarks  will  l>e  found  in  the  section  of  the  work  where  tlie  artjc!lie  is 
ppgardwl  as  a  branrh  of  manufacture,  and  to  these  we  wovdd  direct  the  attention  of  the  reader  UndtT 
absurd  fiscal  regulations  it  languished  for  years,  though  these  were  framed  witii  a  view  of  |  romoting  iti 
extension*  Of  late,  however,  it  has  been  annually  growing  in  inqmrtaneis  aa  may  be  aeen  by  a  reference  to 
the  subjoined  figures,  which  ahow  the  imports  from  1H4<J  to  the  present  time* 


IMFOBTS  OF  SILK  FBOM  1810  TO  1853,  rSTCLUsiVE  : 


Tewa 


Raw. 


1S40 3,75Mlfilb»» 

1841* 8,a(56,78A  „ 

1842 8,951,773  „ 

1848,  .....  3,47«,813  ., 
1844,  .  .  .  .  .  4,U»,i»32  „ 
1846,  *  ,  *  ,  .  4,354,696  „ 
1846,  .  .  ,  .  ,  4,407,2*14  „ 

1847 4,133.302  „ 

1848 4,471,785  „ 

1849,  .  .  .  *  .  4,091,472  „ 
1860,  .....  4,94i,407  „ 

1861^ 4,G08.336  „ 

1862,  .....  6,832,551  „ 

1868,  .....  6,480,724  „ 


289.294  Iba. 

231.343  „ 

397.407  „ 
388,673  „ 
400,986  „ 
611,832  ,f 
432,463  „ 
312,651  „ 

1,07U,989  „ 

(J14,770  „ 

4*19,627  „ 

4I2,<J3«  ♦, 

426.408  „ 
828,493  „ 


Tot»L 
4,048,31  Otbfl. 
8,697,128  „ 
4,319.180  „ 
8,869,886  „ 
4,660,918  „ 
4,866,528  „ 
4,839,717  „ 
4,446,958  „ 
6,542,724  „ 
6,606,242  ,. 
5,411,984  „ 
6,020,972  „ 
6,268,014  „ 
7,309,217  ^ 


*  The  iilk  hosbandry.  ft«*  if  tn  ay  be  called,  i»  complete 
in  Fninco  within  ax  m  the  end  ctf  April;  and t bun 

affords  the  mo*t  ni|'  il  return.  itt]uirini?  nn?rvJy 

the  aJvaaoe  of  a  liuU  >  .^.^^ix  u>t  tlxc  \mTvha9e  iif  the  k-af. 
In  huyiai^Qp  c»x;oc»rus  and  in  tliv  niAtur(%  indeed,  cjiiHtid  may 
be  often  laid  out  to  grent  mlvaiita^.  Thc^  mnet  hazanioDs 
period  in  the  {irtx*e;»*  of  brtH.*iUi)g  ibfn  wormii  is  at  the  third 
and  fnurth  m«jidtifTg  *,  f<vr  a^K^n  Uih  sixth  day  of  the  thinl  age 
and  the  A^vrnth  of  th**  fourth,  tliey  tn  |p;t'nfml  eat  nothing 
at  alt  On  tbr  fln^t  day  of  the  fourth  *tpp,  t}w  wamiH  pri>- 
<MKUti|[  from  une  »>iiri       '  -riU^  at^nrdljig  U*  B<mjUbii«, 

OQOMllld  upon  an  m  .  of  niulbern'  WvQlb     On 

lh«  ftnt  af  the  fifUi  !^  ili  consume  42  ib^ ;  itid  00 

tlie  ^xth  dc7  of  the  Mine  age  they  acquire  thcdr  mAxununi 


voracity,  devouring  no  lean  than  223  tb^  of  Imrm,  From 
tJiJj  date  tbdr  appetite  cootiooaUy  deiTBam^  tiO  00  tbs  tmik 
day  of  thia  ag«  they  coiaaanie  cnUy  60  Ihi^     In  ifmead  titt 

more  fnod  thty  consnme  the  more  lilk  v  *"  " •daoikH'i 

A  Diulljom'  tree  ta  valued  in  Froveuct'  [n 

ten-pemv;  it  li)  planted  out  of  the  uur^  >« 

ag«;  it  La  beguu  to  be  stripped  in  the  tilth  ymr,  arid  ad 
an  incrvaMttg  cmp  of  leavw  to  the  twcntivtk  It  yieitlii 
1  cwt.  to  30  cwt<  of  leaves^  accordlnic;  to  it^  nuii^Ciidt  latl 
mode  of  cultivation.  One  ounce  of  silkwdrra  vgg»  r^qfakm 
ftirita  due  dcvdopmeut  into  cocooiijt  ab*mt  I6cwt.  o^m^ 
beary  leaves.  Oue  ounce  of  i^qc*  u  calculated  to  {vodact 
80 or  lUO  Iba  of  ooco<)i)t ;  aiid  abuut  8  Iba.  of  f^ded  mwaBk 
arc  [irodutied  from  100  Iba.  of  ooc^oag^ — Uit& 
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WOOL. 

The  bodies  of  mammkliaD  niiimalii  are  covered  with  peciillrtr  substances  to  which  tlie  nftnie^  of  hair 
and  wool  are  giren*  These  consist  of  a  number  of  morc  or  less  fine  iibre-Iike  bodies,  which  tiike  their  rt>ot 
in  cmneratui  tninntc  %*ascuhir  bidbs,  Ijing  imnjediatel)'  Ix^neathi  or  we  niijrht  almoHt  any  enjitetlded  in  th»*  skin. 
Hair  and  wool  have  certnin  common  eharacteristics.  Hair  consists  of  two  piirts,  the  t?xu*rnal  cortical  matter, 
nr  ^Mf  lissoe^  and  the  medullary  matter  or  core^  which  is  sometimes  wandng,  for  it  does  not  in  all  eases 
^lltWld  throuffh  the  whole  leng^li  of  the  hair.  The  hair  tissue  eonsistA  of  immerous  paraiJel  bundles  oi'  fibres^ 
ft  f*ct  which  lA  sufficiently  evident  in  deca)4ng  hair,  which  splits  up  at  the  end.  Wtiol  resembles  hair  in  miuiy 
of  its  peculiarities,  the  chief  f»oint  of  difference  bein^,  that  while  the  surface  of  the  latter  is  smotjth^  that  of 
the  Ibnuer  is  sc^rrated,  a  quality  upon  which  the/<?/?/«^  j>ower  of  wool  depends.  Tliis  dillerence  rs  not,  however, 
peroeptible  to  the  naked  eye  or  touch  ;  indeed,  it  would  l>e  vcty  (iiliicult  to  point  out  atiy  jierceptible  ^uaHties 
'tfifflntrt*"^  of  the  two  substances.  The  bristles  of  the  hog  and  the  fine  wool  of  the  lauib  e^m  no  doubt  bt^ 
iWdSy  dintinguished  from  one  anothert  for  these  are  the  extreme  examples  of  the  two  substancejj ;  but  in 
QUIT  cases  tbey  pa«8  «o  completely  into  each  other,  that  it  is  often  ijopossible  to  mark  the  line  of  demarcation  ; 
and  hur  and  wool  have  the  same  chemical  composition. 

The  Gommon  impression  is,  that  wool  is  confined  to  the  sheep,  but  experience  shows  that  a  great  variety 
ofotlier  mnimiilf  produce  it  also,  and  that  under  the  long  bnir  of  the  goat,  for  exmnple,  there  will  generidly 
lie  fomud  m  cermin  amount  of  true  m'ooI  ;  and  we  migiit  po  even  further,  and  eout^ider  that  with  very  few 
I  the  external  covering  of  all  mammalian  luiiiuals  is  a  variuble  ruLxtnre  of  hair  and  woob 
t  ejuimlne  some  sheep's  wool  in  its  natund  condition  we  shall  find  it  more  «*r  Ict^s  covered  with  a 

^_ 'suiwtanoe  termed  the  yolky  composed  chietly  of  a  true  potash  soap.     Tliis  substanc*.-  is  s<jluble  in 

wttbet^  ftnd  wo  abundant  is  it  that  in  many  cases  a  Ih^ce  k>j«e^  half  its  weight  by  simple  washing.  The  yolk 
ii  a  Qfttural  secretion,  the  prof>er  profluction  of  which  is  intimately  eonuected  with  the  growth  of  the  wool 
and  with  the  health  of  the  animal.  In  the  latter  respect  by  matting  the  wool  together  it  presences  the  animid 
fimn  wet  md  cold;  while  as  regardn  the  quality  of  the  wool  it  is  thin,  harsh,  and  wiry  where  the  yolk  is 
de&oieiit.  Tliis  is  not  only  true  as  regardi;  the  whole  lieece,  but  also  relatively  as  regards  the  wool  of  diBereitt 
ptrta  of  tb^  body;  for  example,  the  best  wool  is  found  on  the  breast  and  slioulders  of  the  sheep,  and  then*, 
iPO,  the  yolk  IS  most  abundant.  In  many  northern  countriei*,  and  especially  in  Scotland,  where  the  yolk  i» 
1  to  be  deficient,  so  important  is  a  due  quantity  of  it  deemed,  that  a  substitute  for  it  is  sought  by  smearing 
ep  over  with  a  mixture  of  tar  and  butter. 

I  quality  of  wool  varies  in  the  first  pbce  according  to  the  nife  of  the  shwp,  to  confine  ourselves  to  the 
ool-bearing  animal,  and  in  the  second  to  the  part  of  the  animal  from  which  it  is  taken.  I'poti  the  first 
( the  old  and  more  obviously  simpk  sj^stem  of  classilicatiou  into  long  or  combing  tcool^  and  into  short 
Hoiking  K'cml.  The  former  may  l>e  further  classified  into  two  divii*ion8,-H5ne,  having  a  staple  of  about 
'  linabn,  or  perhaps  shorter,  and  best  adapted  for  the  manufai^-ture  of  worsteil  goods  of  the  finest  quabty,  is 
,  |ira|Jiriy  speaking,  the  long  wool;  and  the  other,  termed  middle  wool,  ha\ing  an  average  staple  of  about 
indtoi^  ana  is  used  for  making  tVtezes,  tlaunels,  army  and  navy  cloths,  blankets,  baizes,  cai'pets, 
■'■"'  bocldngs,  cassinets,  &c.  The  finest  long  wool  is  produced  by  the  Leicester  breed  of  sheep,  the 
9ol  being  produced  by  a  cross  between  the  Ix'icester  and  several  other  brwdt*,  us  for  in  Stan  et-,  the 
Sooth  Downs — it  js  m  fact  the  wool  of  nearly  all  the  hidf-brvuds  in  the  eountn .  Tlie  short  staple  wool  is  typifierl 
ftrf  ifae  wocd  of  the  uurrino  sheep,  little  of  which  is  t>roduwd  in  thcj^e  countries,  and  which  was  formerly  inqK>rte€i 
is  giett  loai^un^  from  Sjwiin,  the  original  country  of  this  variety  ;  but  it  is  now  obtained  from  Germany,  the 
Ctpe  of  Good  Uopi%  and  Austraha.  This  kind  of  wool  is  chietly  usc<l  in  the  production  of  fine  cloths.  Tlje 
riiwifiifitiori  of  the  wc»ol -stapler,  who  purchasi^s  from  the  tliruicr,  and  then  sells  to  the  manufacturer,  is  to 
a  QErtflin  extent  fiiunded  uptm  the  second  source  of  diflercnoe  of  qu:dity — the  jmrts  of  the  body  whence  it 
WM  obtttitwd;  for  ej^ample,  that  on  the  sides  of  the  neck  and  shoulders,  the  ribs,  and  back,  is  the  finest  part 
of  the  flriri  and  next  to  this  comes  that  which  eovcrs  the  thighs.  But  difference  of  race  has  also  to  do  with 
the  wool  sla|tleT*^  '  '  tlon,  for  the  wool  on  the  breast  of  one  sheep  may  be  equal  to  that  on  the  buck 
of  another ;  lioti^  n  not  so  much  tlie  object  to  separate  the  wools  of  the  diflcrtuit  parts  of  the  body 

I  to  pot  aD  the  w<jui  wmch  mav  be  adapted  for  one  pai'ticular  purrjoso  by  itself*     In  these  eoimtries  the 
rairisions  are  termed,  according  to  their  onier  of  quality,  the  picklock^  the  prime,  the  choice^  the  auptn', 
"j  ike  dovmrights^  the  xerontls^  the  abh^  the  iivertf,  and  the  xh&rt  CfforJte  or  breech  wool    A  good  tieece 
would  ^enersllv  come  under  the  first  four,  although  poilions  might  even  belong  to  the  sixth  or  seventh. 

Tlie  i|wii1'tMt*  by  which  wool  is  judged  are  fineness,  trueness,  sounilness.  .Hfitlntvss,  elasticity,  colour,  felting 
Hl>Mfy»  and  coriing.  The  most  important  of  these  qualities  in  wool-sortiug  is  fineness,  and  aecordiugly 
ikm  pidnock  op  super  electa  is  the  finest,  and  the  breech  wckiI  the  txiarsest.  There  is  an  instrument  by  which 
tkf  dtgrwi*  f>f  fini-ness  may  be  accurately  measui-ed,  culled  Dollond^a  Wool  Micrometer,  each  degree  of 
■hidi  ■•  oqnal  to  (ltKM>l  or  j^^h^  of  an  inch.  The  finest  wool,  such  as  that  of  the  Nigretti  Merino,  would 
■■•009^  aliout  4  such  degrees,  or  the  ^-^  of  an  inch,  and  the  t!xickest  about  30  degrees,  or  about  j-fy  of  an 
the  bn;n«r  the  wool,  in  general,  the  thicker  it  wiU  Ik-.  Tlie  fmiiuess  of  wool  is  very  much  inHueuced  by 
country,  the  nature  of  the  soib  llie  pasture,  and  many  other  circumstances  upon  the 
lie  grttwth  of  good  wool-Liearing  sheep  materially  depends.  Tmene^c*  is  that  quabty 
■U  ^  Cfiitt ,  J I jcn'  an^  no  coarse  hairs  staniling  up  through  the  wool,  and  no  im^gular  shaggj*  patcltes,  l>ut 
liniiibrmitv  of  gniwth  over  the  whole  body,  and  a  freedom  from  what  are  called  breacAet^  or  witlicred 
I  ni  the  fi)»T>E*  themselves,  the  result  of  stan'ation.  Soundness  mejuis  the  strength  of  fibre,  and  is 
r  eoofiected  with  the  quality  of  trueness,  es}>eeially  witli  the  absence  of  breaches  ;  this  quabty  is  of 
tttnoe  in  long  wool  which  is  to  be  combed*  Softness  is  a  most  impiartant  quality  of  wooL»  not 
rdi  the  general  Uisie  of  the  public,  which  demands  itrticles  with  a  fine  soft  pile,  but  aUo  because 
lol,  is  more  brittle  and  suffers  mon*  Jnjurv  than  soft  wool  in  the  various  ojjerauons,     Elairtictty 
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is  an  extremely  important  quality  of  wool,  especially  in  the  coarser  kinds,  for  upon  it  depend  the  prodaction 
of  a  rich  nap  upon  blankets  and  other  thick  woollen  fabrics,  and  the  various  fanciful  naps.  Connected 
with  it  is  the  power  of  extension  which  the  fibres  are  capable  of  undergoing  before  they  break ;  this  is  less 
in  the  merino  and  other  fine  wools  than  in  the  long-stapled ;  for  example,  a  fibre  of  merino  will  bear  to 
be  stretched  to  the  extent  of  from  32  to  40  per  cent,  of  its  length,  whilst  the  wool  of  the  common  coarse- 
wooUed  sheep  is  capable  of  being  stretched  from  40  to  50  per  cent.  The  colour  is  comparatively  of  minor 
importance,  althougli  a  pure  white  and  semi -translucent  fibre  yields  the  finest  dyed  cloths.  The  felting  pro- 
perty, on  the  other  hand,  is  of  the  greatest  importance  in  estimating  the  qualities  of  wool,  but  especially 
when  intended  for  clothing  purposes.  This  property  depending  upon  the  serrated  structure  of  the  wool 
fibres,  we  have  a  measure  of  it  in  the  number  of  serrations  in  a  given  space,  for  the  greater  the  number  of 
these,  the  greater  will  be  the  tendency  of  the  fibres  to  catch  one  another.  For  example,  the  fine  Saxony  me- 
rino wool  contains  about  2800  serrations  in  an  inch,  the  South  Down,  or  middle  wool,  about  2000,  and  the 
long  Leicester  wool  about  1800.  The  best  quality  upon  which  the  comparative  value  of  wool  depends  is  its 
curled  form,  which  is  one  of  the  most  characteristic  distinctive  properties  between  wool  and  hair.  Like  the 
felting  property  just  noticed,  this  is  of  the  greatest  importance  in  clothing  wools,  for  the  fineness  of  the 
thread  which  can  be  spun,  and  consequently  the  fineness  of  the  cloth  which  can  be  made,  depends  upon  the 
minuteness  and  number  of  the  corkscrew-like  ringlets  which  the  wool  assumes.  If  these  be  large,  the  greater 
number  of  them  are  broken  by  the  carder,  and  the  fibres  cannot  entangle  sufficiently  to  form  a  strong  thread. 
The  thicker  the  fibres  the  less  of  these  spiral  curls  in  a  given  space  ;  thus,  wool  from  ^  to  rks  of  an  indi 
in  thickness  has  from  twelve  to  fifteen  curls  in  an  inch,  whilst  that  which  only  measures  from  ^^y^  to  ^7^ 
of  an  inch  has  from  twenty-eight  to  thirty-two.  Hence,  it  is,  that  the  Saxony  wool,  which  is  the  finest,  is 
best  adapted  for  making  cloths,  whilst  the  long  wools,  which  are  thicker,  are  the  worst. 

The  breeding  of  sheep  for  their  wool  has  not  received  that  development  in  Ireland  of  which  it  seems 
capable.  The  old  mountain  short- woolled  sheep  is  now  nearly  extinct.  For  several  years  past  immense  numbers 
of  South  Downs  and  Leicesters  have  been  imported,  and  the  breeds  generally  considerably  ameliorated,  but 
whether  from  sufficient  care  not  being  bestowed  upon  them,  or  from  other  causes,  we  have  repeatedly  heard 
that  in  a  short  time  the  wool  of  English  imported  sheep  deteriorates  and  becomes  wiry,  harsh,  and  coarse. 
Perhaps  this  may  be  accounted  for  by  the  deficiency  and  character  of  the  yolk,  a  sufficient  quantity  of 
which  is  more  necessair  in  this  damp  climate  than  elsewhere.  The  samples  of  Irish  wool  at  the  £xhibiti<m 
were  of  excellent  quality,  but  as  we  are  not  aware  whether  the  sheep  which  yielded  them  were  imported 
recently,  or  were  fully  acclimated  animals,  we  cannot  say  how  far  they  may  be  taken  as  samples  of  the  quality 
of  the  wools  which  we  can  grow. 

There  can  be  no  doubt  that  much  still  remains  to  be  done  in  improving  the  quality  of  our  wools,  and 
especially  in  determining  the  influence  which  our  climate  has  upon  the  different  xinds.  A  few  well-con- 
ducted experiments  would  effect  this  object ;  but  as  the  improvement  of  (juantity,  and  not  of  quality,  seems  to 
be  the  kind  of  agricultural  progress  most  favoured  in  Ireland,  some  time  may  elapse  before  this  important 
and  desirable  object  is  effected.  The  success  which  has  attended  the  production  of  wool  in  England,  where 
the  long-stapled  is,  perhaps  the  best  in  the  world,  ought  to  be  an  encouragement  to  efforts  of  this  kind. 

OILS  AND  FATS. 

There  is  a  class  of  bodies,  ver\'  widely  diffused  both  in  animals  and  vegetables,  to  which  we  apply 
the  term  fatty  substances.  They  are  lighter  than  water,  are  insoluble  in  it,  and  are  sparingly  so  in  any- 
thing else.  Some  of  tlicm  are  solid,  but  molt  at  a  very  gentle  heat,  and  others  are  liquid.  We  have  an 
example  of  the  former  class  in  tallow,  and  of  the  latter  in  olive  oil,  while  an  intermediate  cliiss  is  formed  by 
hog's  lard,  butter,  &c.  In  the  animal  body  fats  are  usually  found  in  the  brain,  coating  the  intestines,  and  in 
the  cellular  tissues.  Although  there  is  no  part  of  plants  without  some  traces,  the  greater  amount  exists  in 
the  seeds.  The  common  walnut,  for  example,  is  found  to  contain  from  40  to  70  per  cent,  of  its  weight,  the 
hazel-nut  or  filbert  GO  per  cent.,  the  cabbage  seed  30  to  39  per  cent,  of  oil. 

If  we  subject  tallow  to  considerable  pressure  we  obtain  a  solid  residue  and  a  liquid  oil ;  and  even  the 
most  fluid  oils  contain  a  certain  portion  of  solid  fats.  Tliis  fact  accounts  very  simply  for  the  varied  consis- 
tence of  fats.  When  the  li(iuid  constituent  pivdorainates  we  have  liquid  oils ;  wlu-re  the  solid  is  in  excess 
we  have  solid  fats  ;  while  in  lard  of  pigs  and  in  butter  the  proportions  are  nearly  balance<l. 

When  the  entire  of  the  solid  constituents  of  an  oil  are  removed,  there  remains  a  liquid  fat,  wliich  in  most 
cases  is  a  pecuhar  substance  termed  oleiiie^  so  called  from  its  close  resemblance  to  oils.  ITie  solid  constituents 
of  fat  consist,  on  the  other  hand,  of  one  or  more  analogous  solid  substances,  the  chief  of  which  are  called 
margarine^  from  the  Greek  word  for  pearl,  from  tlie  pearly  lustre  of  some  of  its  compounds ;  stettrine^  from 
the  Greek  word  for  solid,  because  it  is  the  most  solid  of  all  the  common  fats  ;  and  juilmatine^  so  called  from 
its  being  the  chief  constituent  of  a  peculiar  solid  fat  procured  from  a  species  of  palm.  If  either  of  these 
substances  be  heated  with  potash,  soda,  or  any  otlier  similar  bodies,  called  by  chemists  hases^  they  are  decom- 
posed into  a  peculiar  acid  substance  wliich  unites  with  the  base  employed,  forming  a  compound  which  is  called 
a  soap,  the  process  being  termed  sajMiniHcation  ;  whilst  another  substance  is  separated,  which,  chemically 
speaking,  is  analogous  to  alcohol  or  spirit.  In  ftilly  nine-tenths  of  the  known  fats  this  body  is  an  oily  or 
s^Tupy  substance,  having  a  sweetish  taste,  soluble  in  watt^r,  and  known  by  the  name  of  glycerine  or  fat-sucar. 
In  wax,  and  also  in  spermaceti,  the  analogous  substance  is  solid.  Until  verj'  recently  glycerine  was  not  appued 
to  any  use  ;  but  it  is  now  employed  medicinally  in  cutaneous  diseases,  and  extensively  in  perfumer}'.  We 
could  also  separate  the  glycerine  from  the  fat  acids,  by  heating  the  ori^nal  fatty  matters  with  sulphuric  acid. 
Thus  we  obtain  margaric  acid  from  margarine,  stearic  acid  from  steanne,  palmitic  acid  from  palmatine,  and 
oleic  acid  from  oleine, — the  three  fonner  being  solid,  the  latter  liquid. 

The  solid  acids,  in  whatever  way  obtained,  mav  be  distilled  under  certain  conditions  without  injurv,  and 
may  thus  be  procured  as  beautifully  white  ciystalfine  masses.   The  liquid  oleic  acid  cannot,  however,  fce  dis- 
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tpi  '  'ho  same  wny  without  decomposition.  Jo  some  fats^  as  for  example,  butter,  there  are  fouDil  aome 
i'  '  or  oily  fsils  bejiicies  the  oteiiie,  wliieli  may  Ix*  a'ailily  tli.'itJHeil  at  a  moderate  temperature^  and 

ni^^^i*  .L,^_  Uenct?  eiillci  volatile  *>ily  acids.  The  compounds  of  these  ueids  with  glyeerine  uni  veiy  unstable, 
and  bcupc  fttts  containing  them  mm  liable  t«>  tleeom position  ;  and  as  when  free  iIk  se  oiJy  addt*  have  a  jieeuliar 
■lid  dtstitict  odoiir^  this  decomjMJiiitian  is  termed  raneidity.  The^e  nriils.  as  well  as  s*!veral  othei's,  having 
ifMlOiBOua  chemical  proixTtie^,  may  also  l>e  obtaineti  from  fats  eoiitaijung  oidy  oleic,  margane,  aod  stearic 
Urtd^.  li\  oxic!;irions  with  nitric  acid  or  some  other  oxidizing  ag^nt,  and  even  by  the  slow  aciitin  of  the  air. 
'I  'h  should  not  be  confounded  with  what  an*  calknl  es^Hentifd  oitx^  which,  althougli,  no  <loubt, 

h'  ,  'ted  with  onUiiary  fkts,  are  tt>taUy  dif^tiuct  subi?tance«  ;  they  art*  obt4iinod  in  tlKMliatill^ 

of  tljit  leaves,  tiowers,  hark,  and  other  parts  ot  plants,  arul  Imd  their  eliief  emplo^inent  in  jxrfumery. 

Although  oleic  acid  has  been  spoken  of  as  one  arid,  but  it  is  proluil>Ie  there  are  several.  At  all  events 
we  caa  tlivide  the  ditferent  forms  ot  oleine  into  two  dijttinct  elatiiti?s,  depending  upon  their  behaviour  to  the 
ii.TT'^'n  rtf  the  air.  There  are  certain  oils  of  which  the  type  is  linseeil  oil,  which,  when  spread  out  in  tUin 
*^  ^h  ox}'gen,  and  are  raindly  or  slowly,  aecoitling  to  the  particular  oil  subjected  to  the  process, 

ti  I  into  a  yellowish  resinous  uias^,  whieh  dries  into  an  eflective  and  pernmnent  varnish.     8ueh  oils 

a.  lly  cjilled  drijing  oih^  aud  are  the  vehicles  used  for  prepiu-in^^  the  colours  for  od-painling,  whicli 

*3  ilep.*u<h<  upon  the  profjerty  just  noticed.     They  also  enter  mto  the  composition  of  ci^rtain  var- 

iiifiie^.   iot'  oils  which  do  not  [wjsde^s  this  pro|>erty,  or  nan-dnjln^  mhy  such  as  the  rajie  and  olive  oil»,  could 
MM.  ms  will  be  easily  uuder*itoo«h  be  employe<l  in  od-iiainting  \  but  from  the  fact  of  their  not  absorbing  oxy- 
tbey  do  not  tldcken  on  keeping,  and  are  therefoi-e  iKTuliurly  adapted  for  burning  in  lamps,  for  dxesfuug 
I,  and  foir  lubricating  machiuer\%  for  which  pnqiosei*  the  dr>  ing  oils  are  quite  uuMiited. 

Tile  number  of  solid  fats  and  ods  which  are  found  in  animals  and  plants  is  very  great,  and  each  year  odds 
►bly  to  the  numl>er  of  the  latter.     As  it  would  tx'  imposf^ible  ui  our  space  even  to  enumerate  all,  we 

!T  e-nntlne  our  obser^'ations  to  those  kinds  of  ino.^t  inijjonance  to  the  niauufacttirer. 

—We  shall  commence  with  the  solid  fats,  the  most  imporlunt  of  %vhieh  is  talloit^  including  under 
th  '».'  iai  notonly  of  the  cow  but  of  the  sheep,  horse,  goat,  <3cc.,  the  common  article  coming  into  com- 

HMJiui  kfcang,  in  fact,  a  mixtuit?  of  all  thcM?.  The  term  suet,  which  is  a  corruj)tion  of  the  Fn.»uch  woril  mif^ 
m  sppKid  fitdy  to  the  fat  of  the  sheep,  which  h  the  most  solid,  the  whitest,  and  the  most  prized  material  for 
tlr  tur»jf  of  candles.    The  fat  of  beef  contains  about  70  to  lb  parts  of  stearine,  and  'Ih  to  .'tt*  parts  of 

t*^-  '*>  parts,  while  the  tat  of  mutton  u.*iually  contains  70  of  stearine  and  *iU  of  oleine,  and  the  fat  of 

pork  Qt  Urd  only  38  parts  ot'stcarim*  nml  (>2  parts  of  oleiiie.  These  proportions  are  verj"  variable  ;  but  the 
tmnme%  oftlic  variation,  although  tijrming  a  curious  instance  of  the  etieet  of  physical  agents  upon  anirind  life, 
tifttr  mit  been  nmliecL  The  fat  of  oxen  hu*  less  consistence  tlian  that  of"  l>ulb,  imd  that  of  tMjwa  less  than 
ikst  of  o.\»*n.  In  ytumg  animals  the  fat  is  whiter  than  in  old  onci*,  it  gi'adnally  deepening  in  colour  as  the 
M'jL       '   '  '  '  . ;  nevertheless,  the  tinest  aud  most  prized  fat  is  obt^iined  tix»m  animals  at  fVdl  ma- 

iJ  us  animals  has  never  the  couftistence  of  those  less  so.     The  ditlerence  in  this 

n!P|»4^(*^  Ml  in*-  y\i^t'  of  \i\\-  ncw  brecMls  of  animals,  some  of  which  rapidly  arrive  at  maturity,  is  nimarkable. 
"His  influ«?iicc  of  climate  is  al»o  very  marke*L  Thus  it  has  been  fuund  in  practice  tliat  the  fat  of  animals 
JUUVtl  ia  warm  ci-7un tries  is  firmer,  and  contains  more  stearine  than  of  those  in  ei,»lil  countries  ;  for  example, 
tlM^  tallow  of  Cuba  anti  tropical  America  will  Weld  sometiincs  over  lU  \hit  cent*  more  stearlnc  thim  tliat  ob- 
^*-  *  fr"tr.  V-^fthem  Russia,  and  the  .«ame  rule  applies  to  the  animals  of  plains  and  moimtains.  But  this  is 
n*"  '«ng  when  we  find  an  analogous  jinenomenoii  in  plants.     The  vegetable  oils  of  tenjf>erate 

C»'  are  in  nearlj^  every  case  liquid,  while  the  major  part  of  those  which  come  to  us  from  the 

IfOfttea^  We  have  here  one  of  the  most  4>t?autiful  provisions  of  nature,  without  which  the  functions 

of  tiiiiii ,  Mild  not  go  on  so  ptirfectly  ;  for  if  the  fat  of  animals  In  northern  ctjuntries,  or  the  vegetable 

aik  of  |alaatH,  contained  as  much  stearine  or  other  solid  fats  as  those  ofvvann  trt>pical  countries,  it  might 
la  nanr  CBWSi  solidify  from  the  cold  in  the  tine  vessels  anil  cellular  tissue  at  the  surfa(x\  In  the  warm- 
kkMleci  tnamituilia  the  fat  is  more  or  le^s  solidr  iind  in  the  cr^ld-blooded  fishe>$  aud  iieptiles  it  always  consl^is 
^fii|lil<t  '^1 '  ?»"d,  furthermore,  the  fat  in  i\w  tissues  surrounding  the  he.irt,  and  in  general  in  the  interior  of 

wy^  r  in  Pti-arine  than  that  Ipng  immediately  l>eneatb  the  skin*  Hut  of  all  the  influencing  Cfmses 

loubt  that  food  is  that  which  prewJutX"!*  the  mo^t  marke<l  efTect.  In  general  watery  IckhI  will 
pndBCt  :i  lAt  111  i"jiltle  of  less  consistence,  and  containing  less  stcaririe,  than  in  thost;  fed  on  <lry  fot>d  :  a  fact 
vlocb  if  wc'il  ilbistraterl  by  the  Kussian  tallow,  wliich,  uutwithstamling  the  nature  of  the  climate  of  Russia, 
ii  .  '■  lie-makers  than  our  own  tallow. 

lorm  any  at!curate  estimate  of  the  quantity  of  tallow  employed  in  Great  Britain  annually, 
naoi  I  used  in  making  randies.     But  the  quantity  imported  in  the  year  ending  the  5th  of 

Jmtmt  '  ,17'J  tons,  of  which  Russia  alone  supplied  a  bttle  over  3tM>0<)tou8. 

PaLi*  •>•».  .  »,  i>,..4c  pmjM'rly,  pjdm  butler,  stands  next  in  importance  to  tallow,  no  less  than  30,427  tons 
bnil^  liaen  importer!  in  18*>1,  and  the  impurta  art*  increa^^ing  every  year*  This  fat,  wliieh  may  Iw  said  to 
itywJiJit  IaUow  iii  the  vegr^talde  kingdom,  ia  solid,  of  an  orange  red  cohmr,  mid  a  |>eculiar  aromatic  wlour, 
4M  of  tiie  eoiifUrtfncL*  of  finu  butter,  is  obtained  by  boiling  the  kernels  of  the  fruit  *jfa  species  of  palm  calle<i 
JSUt  ChdnMenns^  on  nci'onling  to  others,  that  of  st^verul  i^peeies  of  palm.  Palm  oil,  when  fresu,  contains 
ibiMi  30  per  cent,  of  mdtil  f:ii,  und  70  of  liquid ;  but  as  it  corner  to  Europe  it  is  roQcid,  and  contaiii^  a  part 
«f  JltMa  fh>e,  which  mnke^  it  more  sulid. 

IB^a  mi, — 'ITiis  oil,  which  is  abo  called  Bassia  nil,  res4^mbles  ]>alm  oil  in  many  resjjects*     It,  however, 
csnlMi  vtearinn  iuftea*!  of  palmatine,  and  ia  of  a  light  grt^enish- yellow  colour*  and  of  the  e<.msistence  of 
t  cinluian*  tcmperatun?,  but  melts  into  a  yellow  fluid  at  t!ie  wry  moderate  tempTaf  ure  of  82|'  Fahr. 

I  obUioed  frcmi  t!ie  olive-shaped  fruit  of  the  Bassia  lati/olia^  or  makwah  tree,  whir-h  gixjws  in  the  st^irile 
1  coast  and  Bengal,  and  esjR^cially  in  China.     Another  variety*  of  Battia^ 
1 1  :ea,  proiluces  a  fat  called  galam  butter^  which  is  like  palm  oiL 

butter  w  a  suiia  fat  of  a  white  colotir,  and  the  conaiatence  of  hog'a  bird ;  it  ia  obtained  from 
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the  kernels  of  the  ooooa-pahn,  which  are  called  in  commerce  copperah^  and  contain  about  60  per  cent,  of  oil 
The  native  countries  of  the  cocoa-palm  are  Ceylon,  the  Maldive  Elands,  Siam,  Malabar,  and  parts  of  Bengal, 
and  also,  it  is  said,  Brazil.    The  total  quantity  imported  in  1851  into  Great  Britain  was  2799  tons. 

The  other  important  oils,  of  which  we  make  mention  here,  are  olive  ot7,  obtained  from  the  fruit  of  the 
Olea  JEwopaa^  a  tree  belonging  to  the  same  family  of  plants  as  the  jasmine,  and  which  is  the  sweet  oil  of 
commerce, — and,  besides  its  use  as  a  condiment,  is  employed  in  immense  quantities  in  the  preparation  of  wool ; 
and  rape,  colza,  and  cabbage  oils,  obtained  from  the  seeds  of  different  species  of  the  genus  Brassica,  Messrs. 
M^Granrand  Son,  of  this  city,  were  the  only  Irish  exhibitors  of  rape  oil,  which  they  manufacture  on  a  large 
scale.  The  chief  use  of  these  oils  is  for  lighting  purposes.  Poppu  oil,  obtained  from  the  seeds  of  the  common 
poppy,  is  also  a  useful  oil,  resembling  in  many  respects  olive  oil,  ror  which  it  is  often  fraudulently  substituted. 
The  seeds  of  many  other  plants  are  also  capable  of  yielding  excellent  oils,  and  are  sometimes  cultivated  for 
that  purpose,  such  as  the  mustard,  the  gold  of  pleasure,  &c  The  seed  oils  here  spoken  of  are  all,  more  or 
less,  non-drying.  Among  the  dr}ing  ous  the  most  important  is,  undoubtedly,  the  oil  of  linseed,  which  is  now 
being  manufactured  very  largely  in  every  part  of  the  country. 

Amon^  the  animal  oils  of  greatest  importance  after  taUow  we  may  mention  sperm  oil,  which  is  found 
mixed  with  the  solid  fatty  substance  known  as  spermaceti  in  the  head  of  several  kinds  of  whale,  but  especially 
in  that  of  the  Physeter  macrocepkalits,  Messrs.  Rathbome,  of  this  city,  who  are  among  the  oldest  purifiers 
of  sperm  in  these  countries,  exhibited  an  excellent  series  illustrative  of  the  process  of  purification ;  among 
them  was  a  magnificent  pyramid  of  crystalized  spermaceti,  which  formed  one  of  the  ornaments  of  the  Centre 
HalL  Several  other  fish  oils  come  into  commerce  and  are  used  for  a  great  many  purposes, — such  as  seal  oil, 
cod  liver  oil,  and  herring  oil,  which  was  formerlpr  made  in  large  quantities.  A  good  deal  might  be  done  in 
this  direction  on  our  coasts  if  our  fisheries  were  m  an  advanoed  condition ^W.  K.  S. 


1.  Attken,  a  &  M.  L,  Pinchbeck,  near  Spalding,  Lin- 
colnshire.— Flax,  dressed  in  the  raw  state. 

2.  Brook,  Jonas,  &  Brothers,  Meltham  MQls,  Hud- 
dersfield. — Specimens  of  raw  cotton  of  different  qualities. 

3.  Cody,  P.,  Windsor  Terrace,  Portobello,  Dublin.— 
Specimens  of  shells  of  various  kinds  employed  in  the  manu- 
facture of  buttons. 

4.  Dargan,  William,  Mount  Anville,  Co.  Dublin. — 
Three  fleeces  of  wool  of  this  year's  dip,  firom  sheep  bred  by 
exhibiter. 

6.  Davis,  W.  H.  Newbury,  Berkshire. — Specimens  of 
South  Down  wool 

6.  Davy,  Edward,  Crediton,  Devon,  Flax-spinner 
and  Manufacturer. — Specimens  of  flax  and  tow,  prepared 
under  a  patent  recently  granted  to  exhibiter. 

7.  Fry,  William  &  Co.,  Westmoreland-street,  Dublin. 
— Specimens  of  raw  and  thrown  silk. 

8.  HuoHRs,  TH03IAS  &  Jambs,  ClonmeL — Samples  of 
prepared  flax. 

9.  Kyle,  William  Cotter,  Clare -street,  Dublin. — 
Horns,  skulls,  &c,  of  wild  animals  from  Cape  of  Oood 
Hope. 

10.  Lawson,  Thomas. — Specimens  of  Cheviot  wooL 

11.  Leadbetter,  J.,  &  Co.,  Belfast,  Manufacturer. — 
Specimens  illustrative  of  Watt's  process  for  the  preparation 
of  flax ;  flax  straw  as  fiwm  the  field  ;  flax  straw  with  seed 
and  capsules  taken  off  and  made  ready  for  steam  chambers ; 
flax  seed ;  flax  seed  capsules  or  husks ;  flax  straws  steamed 
in  chambers ;  flax  straw  with  epidermis  removed  by  wet 
rolling ;  flbre  after  scutching. 

12.  Mahoxy,  M.,  &  Brothers,  Camden-place,  Cork. — 
Irish  wool  in  the  fleece,  and  sorted;  wool  in  the  several 
fitages  of  the  spinning  processes. 

18.  Marsh  &  Eoenborouoh,  Salvador  House,  Bishops- 
gate-street,  London. — Colonial  wools. 

14.  Millner,  H.,  Blue  Bell,  Dublin.— Irish  long  and 
short  wools  for  clothing  and  combing  purposes. 

15.  Moss,  S.  S.,  Kilteman  Cotton  Mill,  Golden  Ball, 
Co.  Dublin. — Specimens  of  raw  cotton. 

16.  M'Garry  &  Son,  Palmerstowu  Mills,  near  Dublin. — 
Specimens  of  rape  oil  produced  by  Exhibiters. 


17.  Nelson,  J.,  &  Co.,  Sdby,  Yorkshire. — Flax  prepared 
on  a  new  process,  and  dressed  by  improved  machinery. 

18.  OoLEBT,  Charles,  &  Co.,  Lambeth,  London.— 
Refined  spermaceti  in  block. 

19.  Preston,  J.,  &  Co.,  Belfast — Samples  of  flax  in  the 
undressed  state,  grown  in  the  counties  of  Down,  Antrim, 
Monaghan,  and  Armagh. 

20.  Price's  Patent  Candle  Company,  Belmont,  Vanx- 
hall,  Surrey. — Specimens  illustrating  the  Company's  patent 
processes  for  making  pahn  oil  and  other  fatty  substancet 
into  pure  white  candles  by  distillation,  &c  ;  specimens  of 
the  palm  oil  fruit,  and  of  vegetable  tallows,  butters,  and 
waxes. 

21.  Rathborne,  J.  &  J.,  Essex-street,  Dublin. — Crude 
oil  from  the  spermaceti  whale,  and  specimens  showing  the 
different  stages  of  manufactiire ;  bees'  wax  ;  a  block  of  re- 
fined spermaceti,  illustrative  of  its  crystallization. 

22.  Royal  Society  for  the  Promotion  and  Im- 

PRO\^EMENT  OF  THE  GrOWTH  OF  FlAX  IN  IRELAND,  Bel- 
fast, per  James  Macadam,  Junior,  Secretary. — Series  of 
specimens  illustrating  the  preparation  of  the  flax  plant  for 
manufacturing  purposes : — 1.  Flax  straw,  dried  with  the 
seed  on.  2.  Flax  straw,  after  steeping ;  samples  of  seed ; 
sample  of  seed  capsules.  8.  Flax  straw,  steeped  and  rolled 
for  scutching ;  sample  of  scutching-tow.  4.  Scutched  flax 
fibre  of  various  qualities.  6.  Hackled  flax  flbre  of  \*arious 
quaUties.  6.  Hackle  tow  of  various  qualities.  7.  line  and 
tow  sliver.  Series  of  samples  of  foreign  flax,  used  in  the 
Irish  linen  manufacture,  and  of  Irish  and  English  flax,  treated 
by  peculiar  processes,  viz. : — Samples  of  Russian,  Dutch, 
Belgian  (Courtrai  and  Flemish),  and  Egyptian  flAX,  in  the 
scutched  and  hackled  state ;  samples  of  English  and  Irish 
flax,  prepared  by  the  patent  processes  of  Schenck  (hot 
water),  and  of  Watt  (steaming),  and  of  Irish  flax,  dbied 
and  steeped  on  the  "  Courtrai"  system.  Specimens  of  flax 
and  flax  cotton  sent  in  1774  to  the  Society  of  Arts  by  Lady 
Moira,  of  Montalto,  Ballinahinch. 

23.  Tucker,  Francis,  &  Co.,  Kensington,  Middlesex. 
— Specimens  of  spermaceti,  stearine,  and  margarine. 

24.  Whelan  &  O'Brien,  Dublin. — Samples  of  Irish 
grown  hogget  and  wedder  fleece  wool,  Wicklow  moon- 
tain's  wool ;  Australian  wool ;  alpaca  woob,  white  and 
brown. 


CLASS  V. 


MACHINES  FOB  DIRECT  USE,  INCLUDI^'G  CARKIAGES,  AND  RAILWAY  MECHANISM. 


FN  tireccding  pages  we  hjiTe  discussed  at  Icaigth  the  department  of  Raw  Materials  tus  forming  the  ereat  biifii^ 
-  wben<.ie  the  others  are  primarilv  derived,  anil  we  now  come  to  treat  of  the  agents  hy  which  they  are 
i»ltTtint*ti  into  the  necsessaries  and  liixoriea  of  life  ;  coramencing  with  the  class  of  objects  which  dm-elop  the 

I  of  a  sourct^  or  sources  of  power,  either  supplied  from  simple  combinations  of  elementary  agents, 
1  from  applications  of  dynamical  hiws«     The  different  kinds  of  articles  coming  under  the  general 
ions  of  Iklachiner}'  now  elnijn  oar  utuuition. 
vQTv  few  parts  of  the  Exhibition  more  attractive  to  the  student  or  the  mcfrely  curious  obflerver  than 

J  to  machiner)' ;  and  no  part  more  interesting  to  the  people  of  this  country,  as  we  «iw  there  what 

II  the  ruler  of  insensate  matt^r-r — not  the  cxercis*e  of  the  tjTant  force  of  ilemoralizing  warfare,  but 
•  if  increase<l  intelligt;»ni'e  and  enter]iris.\  and  that  agency  which,  in  profwrtion  to  its  extension 
-.  will  not  only  increase  our  national  we^ilth  and  capital,  but  will  also  bring  inond  blessings  in  its 

♦Vr  need  here  hardly  Tvff*r  to  the  eecmomic  advantages  of  machinerj',  or  point  out  the  falhicie«  ixm* 
i  in  the  objection  to  iu  introduction  or  use  amongst  a  people ;  as  there  are  iew  who  do  not  willingly,  in 
t^  |ffi3se!&t  day,  admit  them.  He  who  contemplates,  even  superficially,  the  progress  of  mankind,  must  see 
llnl  crtwy  Itep  b  8ypj>orte<l  l»y  the  aid  of  machinery.  WTien  Tubal -Cain  first  worked  in  nietids  he  must  hav«^ 
li^  ncomm  to  «impie  Tum^'hines  t<»  tiiahion  his  cimuiiig  workmanship.  The  Homeric  age  used  machinery', 
aid  tbe  war-cKariot  of  Hector  and  the  shield  of  Achilles  requii-ed  machinery  to  Dishion  them.  In  the  loom 
of  PtD^ope  WHS  contained  an  element  as  purely  meebauiral  as  thiit  of  Jacqnard,  the  principle  Inking  gra- 
ihimlly  tkrvclopcd  with  advancing  kn«wletlg«?,  Tht»  spade  and  the  plough,  the  hrst  implements  of  the  warfare 
of  hmr  neainst  stubborn  nature,  wen^  as  essc-Titially  machines  as  the  winnowing,  thrt*sliing,  or  reaping  ina- 
ebincft,  of  our  own  day ;  and  we  might  as  well  expect  to  return  to  the  times  when  men  tbnght  for  acorns  or 
4a^  rooU  wttli  their  hands  from  the  earth,  as  to  exr>ect  that  machines  should  not  lje  contrived,  not  alone  to 
fOpplatii,  btft  to  aid  and  further  human  lalxmr.  lemporary  evils  have,  no  tloubt,  tK^quently  fijlloweil  tht» 
iMip  of  fiiacbinery ;  but  how  small  the  evil  c^mipared  witU  the  amount  of  good.  Tlie  first  introduction  of 
po^vur^looius  threshing  niacliines,  stocking  frames,  and  other  machines,  by  substituting  machine  power  for 
^r-nar  igeDcy^  eflbcted  a  t<_'m|K)rary  loss  upon  a  class ;  but  when  we  consider  the  enormously  productive 
poficr  at  mudl  •  *      ''  '  H  of  human  toil,  the  c<?rtaiuty  of  effect,  the  comfort  and  happiness  distri- 

raled,  wo  ttoM  i-  i»gs  coiderred  ujwn  mankind  b}'  these  applications  of  human  knowledge ; 

aoil  WMfB  w-  \Mui\    iii.u  iinitry  has  done — and  which  could  not  lie  done  without  it — the  working  of 

aittei*  tbr  j  of  ^hijis  against  wind  and  tide,  the  powers  of  locomotion  it  affords  us  on  land,  the  nie- 

tbodiorm*  Hie,  and  many  other  things  wliich  machinery  alone  c^n  effect ;  we  fi-el  that  if  the  curse 

of  IaInmt  v.  !  on  man  as  a  punishment,  the  accompanying  blessing  was  the  intellectual  power  which 

CBslilfd  liiii^  ,.    la  mnchiiiery  to  mitigate  the  iiitlictioti. 

TW  efibci  oJ  an  examination  of  this  department  was  also  able  to  show  us  what  we  so  much  need — the 
mam  of  EpgiUliii*i»  advance  and  our  deficiency,  and  to  teach  us  that  it  Js  only  by  competition  in  improvement 
we  vn  hajpt  to  c<Tmd  or  excel  other  nations.  The  artisan  who  deplores  the  loss  of  work  by  the  substitution 
flf  ft  Bwdttae  for  m 


nmnan  labour  could  not  fail  to  see,  by  a  glance  at  the  operation  of  many  of  the  machines 
I  at  work,  the  hof»eles-mes8  of  a  cont<?st  betweA*n  the  two.  If  he  iiispeeted  a  crushiog  mill,  he  must 
%MW¥  ppca  that  it  i^  in  rum  t<>  hofie  to  contend  with  macbiner)'  in  the  economic  working  of  mining  produce. 
Hha  IBW  11  I  ling  machine  in  operation,  he  might  well  despair  of  supplaiitiug  them  by  his 

mm  m  Mli  ^  hi^  mind  would  U*  at  one*  !?et,  not  u[>on  a  competition  hof>eles9  and  absurd, 

ImI  to  ewkaaviiur  tu  ap^jl)  mucbiuery  ulready  invented,  or  improve  whiit  is  detective  in  it.  This  has  fre- 
^a^rtlj  beMD  the  eifert  on  the  minds  of  the  more  intelligent  of  our  artisans ;  and  we  know  cases  in  which 
|gg«al  cni|M^  were  made  in  the  niachinery  of  poplin  weaving  and  other  manufactures  by  workmen 

4iMifill|[  pv  ^uide<l  by  this  spirit. 

oi  ci«i»»u»'XTiig  tnu  subjt^ct  of  machiner)',  there  are  difierent  points  of  view  in  which  it  may  be  regarded. 
We  mimj  oooMer  a  tnachine  as  anything  which  altera  the  dbvction  of  a  force ;  as  when  we  alter  a  direct 
iMiliop  atioKie*  tnch  as  th»t  of  gravity,  the  wind,  or  steam,  into  a  circular  one  ;  or  which  apparently  increases 
>  jcwer  by  making  It  act  through  a  longer  time  or  space.  No  machine  actually  increase*  or  cri?ates  power. 
Imt  iarm  oftlie  wimlon  the  sails  of  a  windmill,  or  of  sti>mu  tirging  the  piston  of  an  engine,  cannot  be 
J  hj  may  irnT^.hanirnl  contrivance.  It  must  be  diminished ;  but  tlie  intervention  ot  machinery,  by 
iIm  iSneictitm  of  the  force,  and  converting  a  direct  into  a  circular  motion,  appbe^  th«  fori-e,  as  we 
Tit,  to  griod  QVt  com  or  twist  our  thread,  and  in  this  way  proves  serviceable ;  or  by  the  int^-rvcntiou 
of  VfWSs  bf  maJking  a  flniall  power  act  through  a  great  space,  we  produce  effects  otherwise  unattainable. 
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I.— STEAM-ENGINES,  Etc. 

The  steam-engine,  as  the  mat  source  of  motive  power,  must  didm  a  large  share  of  attention  in  the  consi- 
deration of  machinery  genenmy.  It  may,  in  fact,  be  regarded  as  the  prime  agent  of  modem  progress.  The 
expansive  power  of  steam  and  its  applicability  as  a  motive  power  were  no  sooner  established  than  invention 
was  on  the  rack  to  discover  the  most  effective  and  economical  means  of  turning  it  to  account ;  and  the  im- 
provements which  have  been  introduced  in  the  construction  of  the  steam-engine  during  the  present  century 
nave  been  fully  commensurate  with  its  great  importance.  Considerable  modifications  have  been  rendered 
necessary  bv  tlie  peculiar  kind  of  the  service  required ;  and  hence,  few  things  can  be  more  unlike  than  the 
engines  which  propel  our  vessels  on  the  ocean  and  those  through  whose  instrumentality  conveyance  upon  our 
great  iron  highways  is  carried  on.  Yet  the  various  forms  of  the  steam-eneine  may  be  included  in  the  two 
classes  of  condensing  and  non-condensing  engines  ;  or,  as  they  are  called,  high  and  low  pressure  engines,  from 
the  circumstance  of  the  steam  in  the  one  case,  after  having  performed  its  functions,  being  disdmrged  into 
the  atmosphere,  while,  in  the  other,  it  passes  into  another  vessel,  where  it  is  condensed,  to  form  a  vacuum. 

To  enter  into  a  detailed  account  of  tne  construction  of  the  several  modifications  of  the  steam-engine  would 
far  exceed  ourpresent  limits.  With  the  exception  of  marine  engines,  the  varieties  in  common  use  were  repre- 
sented in  the  ifxhibition ;  while  several  specimens  were  entitled  to  high  commendation  for  the  ingenuity  and 
excellence  of  workmanship  which  they  displayed.  The  high  pressure  engine  furnished  by  Messrs.  Fairbaim 
and  Co.,  and  which  supplied  the  motive  power  to  the  Machmery  Court,  was  an  excellent  example  of  the  class 
to  which  it  belonged.  Of  the  smaller  sized  engines  there  were  also  several  good  specimens ;  and  to  the  satis- 
factory illustration  of  these  we  are  disposed  to  attach  considerable  importance  nrom  the  growing  tendency 
which  is  now  manifested  in  favour  of  the  extended  use  of  steam  power.  Even  for  farming  purposes  the  steam- 
engine  has  become  a  desideratum  fix>m  the  great  savins  of  labour  which  it  effects,  and  tne  economy  which  it 
admits  of  being  carried  out.  Wherever  farming  operations  are  extensively  carried  on,  the  use  of  the  steam- 
engine  has,  in  fact,  become  indispensable.  And  here,  as  well  as  in  other  cases,  modifications  have  been  in- 
tr^uced  in  accordance  with  the  object  sought  to  be  attained.  Oflate^  a  useful  kind  of  non-condensing 
engine  has  been  brought  to  great  perfection  for  such  purposes.  It  somewhat  resembles  a  railway  locomotive 
engine ;  the  difference  being,  that  instead  of  motion  oeing  conveyed  from  the  engine  to  a  driving  wheel,  the 
wheels  in  this  case  merely  serve  for  the  transference  of  the  engine  from  one  place  to  another  by  extraneous 
power,  and  for  its  support  when  at  work.  An  engine  of  this  class  was  exhibited  by  Messrs.  Barret,  ExaH, 
and  Andrews,  and  was  placed  in  the  Agricultural  Department  These  engines  are  now  supplied  by  most  of 
the  English  manufacturers,  the  advantages  which  they  are  supposed  to  possess  in  admitting  to  be  removed 
from  pkce  to  place  securing  a  considerable  demand  for  them.  It  is,  no  doubt,  very  convenient  to  be  able  to 
take  the  threshing  or  other  machinery  to  where  the  material  to  be  operated  on  is  situated  rather  than  bring 
the  material  to  the  machine ;  and  it  mi^ht  frequently  be  found  desirable  that  several  persons  should  Join 
together  in  procuring  such  machincr}'  in  situations  where  the  si^  of  individual  farms  would  not  permit  of  the 
outlay  being  made  for  any  one  farm.  On  the  relative  advantages  of  fixed  and  movable  engines  for  &nning 
purposes  there  seems,  however,  to  be  no  little  difference  of  opinion  ;  and  on  a  review  of  the  question  this  is 
only  what  might  be  expected  fh)m  the  great  number  of  considerations  involved.  The  movable  engine  is,  in 
the  first  place,  very  expensive,  and  any  work  requiring  to  be  done  by  machinery  can  rarely  be  so  well  executed 
in  any  other  place  as  m  the  farm-yard. 

II.— APPLICATIONS  OF  CENTRIFUGAL  FORCE. 

We  have  next  to  direct  attention  to  a  class  of  machines  possessing,  from  the  wondrous  efiects  they 
seem  to  produce  from  very  slight  causes,  considerable  interest,  and  which  have  lately  come  much  into  use  for 
various  familiar  purposes — we  mean  the  class  of  Centrifugal  Machines^  which  comprise  Pumps,  Drying 
Machines,  Blowers,  Machines  for  refining  Sugar — all  of  which  were  to  be  seen  in  operation  in  the  Machinoy 
Court,  and  were  well  calculated  to  excite  astonishment  in  the  mind  of  the  spectator. 

Before  we  notice  one  of  the  important  applications  of  the  principle  used  in  this  class  of  machinery,  we 
may  briefly  explain  the  principle  itself,  which  is  a  simple  corollary  from  well-known  mechanical  laws. 

When  a  particle  or  mass  of  matter  is  set  in  motion  by  any  force  in  a  given  direction,  its  inertia  will  carry 
it  forward  in  the  direction  of  such  force ;  and  no  change  of  direction  or  diminution  of  velocity  can  take 
place  unless  a  new  force  or  forces  be  applied.  Hence  it  follows,  that  no  particle  of  matter  can  revolve  in  a 
circle  round  a  centre  except  under  the  action  of  two  forces ;  one  tending  to  move  it  in  a  tangential  directioo 
from  the  circle,  the  other  to  move  it  to  the  centre.  When  these  forces  balance  each  other  exactly,  the  body 
moves  in  the  circle ;  when  the  latter  prevails,  the  mass  or  particle  falls  to  the  centre  ;  when  the  former,  it 
flies  from  the  centre,  and  is  hence  said  to  be  influenced  by  Centrifugal  Force.  Of  these  forces  in  a  state  of 
balance  or  equilibrium  we  have  in  nature  examples  in  the  planetary'  motions ;  the  moon  and  other  satellites, 
and  the  planets  revolving  round  their  centres  of  motion,  under  the  action  of  these  two  forces.  When  we 
swing  a  ball  attached  to  a  string  held  in  the  hand,  it  is  under  the  action  of  the  force  applied  to  set  it  swing- 
ing ;  which,  were  it  unrestraint,  would  cause  it  to  move  only  in  a  straight  line,  but  the  force  of  the  string 
compels  it  to  move  in  a  direction  intermediate  between  the  direction  of  the  two  forces,  and  it  revolves  in  a  drde. 
If  we  cause  it  to  revolve  with  great  rapidity,  and  the  string  be  let  go  or  break,  the  ball  will  then  move  in 
the  direction  of  one  force,  and  will  fly  off  in  a  straight  line  from  the  circle  in  which  it  previously  revolved, 
and  with  a  velocity  and  force  corresponding  to  the  speed  at  which  it  was  moving.  From  the  same  cause,  a 
servant*s  mop  throws  off  from  the  cloth  the  particles  of  water  adhering  to  it;  the  centrifugal  force,  when  it  is 
made  revolve  with  rapidity,  overcoming  the  cohesive  attraction  of  the  water  and  cloth. 

Now,  it  will  be  evident  from  this  explanation  that  the  Centrifugal  Force  will  be  proportioned  to  the 
velocity  of  the  system  in  motion,  and  tnat  when  air,  water,  or  solid  matter  revolves  round  a  centre,  its 
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teodencj  to  learc  that  centre  imd  fly  off*  in  a  tangential  direction  will  be  in  proportion  to  it^s  velocity,  and 
Ihftt  in  lact  we  can  increase  the  force  aluiost  without  limit  by  iucreiising  tlio  speed  or  velocity  of  motion. 
It  would  jdao  appear^  when  a  mass  of  nmtter  in  the  form  of  a  circular  dii*c  revolves^  the  fonx;  exerted  on  the 
IMTticks  of  the  niass  inci-ease^  as  we  pass  from  the  centre  towards  the  elrctimfen^ncx! ;  for  thi.s  simple  reason, 
tbftt  these  move  with  a  greater  velocity  or  through  a  larger  space  than  the  particles  nearer  the  ceutre,  the 
irelocti}'  of  each  particle  iucreasiiig  directly  as  its  dijttance  from  the  centre  of  motion.  In  practice  It  i^  also 
feand  that  the  tendency  of  bodies  to  which  motion  is  thus  commmucated  is  to  fly  from  the  centre  around 
wMdi  Ihcy  rerolve  with  a  force  equal  to  the  square  of  their  Telocity. 


TmS  CKKTRirtTQAL  PtTMP. 


II  hai  just  been  stated  that  bodies  in  a  state  of  rotation  have  a  tj?ndency  to  fly  from  their  centre  of 
with  A  force  equal  to  the  squai*e  of  their  velocity  ;  and  in  employing  thk  law  for  the  elevation  of 

V  it  Is  manifest  that  a  machine  so  constructed  as  to  avoid  leakage  and  mction,  with  a  minimum  degree 
of  tiesisttttice.  wUl  accomplish  all  that  can  be  elFected  by  meclianicai  ingeuuity. 

III  atUTOipting  to  construct  a  centrifugid  puiiip,  a  ver>'  lari^e  imniber  of  inventors  have  CJthaustcd  their 
ddll  in  making  arrangements  of  spiral  or  cui-vcd  arms  on  an  axle,  or  in  endeavours  to  find  the  supposed  angle 
Of  ciirvc'  with  the  diameter,  which  the  fluid  wouM  maJse  in  pa.S5«iug  ofl'^  biding  apparently  in  JOTorance  of  3ie 
fiMH  ihat^  in  obt*dience  to  the  law  of  centrifugal  iVirci*,  the  escaping  fluid  takes  the  shortest  Ime  to  reach  the 

Ference :  or,  in  other  words,  that  each  partiile  of  matter  in  a  state  of  rotjitiou,  when  free  to  escape, 
directly  in  the  line  of  the  radius  until  it  reaches  the  circumference,  and  thence  follows  the  tangential 
ittl  inlluenced  by  gra\*ity,  or  some  other  ihsturbiiig  tons.'.. 
In  GwTnne*s  Pump  the  difficulties  of  previous  uttempts  would  appear  to  have  been  obviated*  The  cen- 
tlifttgal  pump  in  the  Lxhihition  was  quick  in  action^  small  in  sixe,  compact  in  .structure,  capable  of  beiii^ 
pliCwd  ill  any  situation,  and  of  being  applied  to  every  de^cinption  ofworL  Diflcring  from  the  household 
pinii|»,  its  p«:>wer  may  be  indefinitely  increased,  its  volume  of  water  made  ample,  and  its  llow  continuous. 
Superior  to  the  foiving  pump,  it  has  scarcely  any  appreciable  friction ;  is  not  restricted  in  action  by  t!ie  inter- 
veniiofi  of  an  air  chamber;  and  it  has  no  parts  which  can  easily  get  out  of  order,  no  useless  reduplications  of 
l|i|Mmtris^  and  none  which  can  in  any  degree  impede  the  flow  of  water.  It  has  a  rotator}^  action,  by  which 
•  cftDlrifugal  movement  is  given  to  the  enclosi^d  water,  which  it  discharges  in  radial  lines  coincident  with  the 
fitff«Cti«^n  of  the  centrifugal  force,  Into  a  flattened  sphcrmdal  chamber,  constituting  the  body  of  the  pump ; 
and  tills  chaml>er  has  but  one  exit  pi|>e,  plaee^l  at  a  taugeut  with  its  circumference.  The  water,  as  it  b 
titFOWn  off  from  the  open  jxiripher}'  of  the  revolving  piston,  is  forced  up  the  discharge  pipe  in  quantities,  and 
•t  m  nbc  proportioned  to  the  mx"  of  tht^  pump  and  the  speed  at  which  the  jiiston  is  driven. 

In  tlie  construction  of  this  pump  the  piston  is  formed  of  two  concave  discs,  placed  parallel,  with  their 
mwe  Burhc^  towardfl  CAch  other.  Two  saucers,  placed  in  corrt^sponding  positioi^s,  would  give  a  popular 
oilhe  arrangement.  Between  the«3  discs  is  a  smgle  arm  or  impeller,  radiating  from  a  boss  or  hollow 
IDOunted  on  a  shaft  which  works  horizontally,  vertically,  or  at  any  intermediate  angle.     ITie  impeller, 

wlbkli  ~ ^  *-■-.  the  distance  between  the  discs  of  the  piston,  varies  in  breadth.     Its  narrowest  part  is  at  the 

OQiBr  '  piston,  and  it  becomes  gradually  broader  until  its  edge?  intersects  the  inner  surfaces  of  the 

Openiii^  *..  .w.  auction  sitle  of  the  piston,  fixtm  which  line  to  its  extremity,  at  the  boss,  its  edges  continue 
parmtld  to  each  other,  and  at  right  angles  to  the  axis  of  the  shaft/  The  discs,  or  inner  surfaces  of  the  piston, 
do  tjot  meet  at  their  outer  e<lges,  but  leave  an  annular  ofiening  around  the  whole  circumference.  Tlii5 
opeziing  may  be  closed  by  a  band  of  metal  (or  the  whole  piston  may  be  ciist  in  two  hdves)  ;  and  in 
*  i»  casta  series  of  tangential  openings.  The  form  of  piston  may  be  varied,  and  the  number  of 
and  tangential  openings  increaaedf  according  to  the  diameter  of  the  piston*^  and  the  nature  of  the 
naqturea  to  be  acted  upon. 
niie  pSslon  is  enclosed  in  a  ease  of  circular  form^  placed  parallel  and  concentrically  with  the  rliscs,  and 
than  raift,  wluch  acts  as  a  receiver,  is  bolted  to  any  convenient  stand  or  frame.  From  the  circumference  of 
tbe  cue  or  receiver  rises,  at  a  tangent  with  it,  the  perpendicular  discharge  pipi_>.  The  area  of  this  receiver 
'  **  4h)crM><l  l:»oth  those  of  the  discharge  pitx>  and  of  the  annuhir  openings  on  the  circumlerenee  of  the 
'  "  hat  an  unintenrupted  flow  ot  the  water  may  be  maintained  ;  and  to  prevent  the  water  from 
ise.  ftiui  to  give  it  a  tlireetion  upwards  to  the  discharge  pipe,  a  stop  or  plate  is  placed  on 
"f  the  discharge  pipe,  reaching  from  thence  to  the  edge  of  the  piston,  and  sometimes 
s  of  the  piston  to  the  joint  between  the  piston  and  the  outer  case,  and  generally  in  the 
radius  ot'  the  j»iston.  A  space  is  also  left  between  the  side  of  the  piston  and  that  of 
I  in  size  to  that  of  the  annular  oj>enings  in  the  sides  of  the  piston. 
.,,,_*.uiff  in  the  sides  of  the  piston  is  a  collar  or  projetiicm,  extending  outwarfb  halfway  to 
In  the  case  is  a  cimilar  bole,  somewhat  larger  thtin  the  one  in  the  piston,  and  through  this  hole  is 
tlie  ttsction  |»pc,  which  pipe  is  riveted  or  bolted  to  the  outer  case.  Tlie  inner  end  of  this  pipe  has 
CMC  m  tia  eollaror  projection  cc»rrej<ponding  in  fihajie,  and  concentric  with,  the  collar  (m  the  piston,  and  on 
its  ovterctid  ii^  a  fUniri?  or  screw,  to  which  any  ordinary  suction  pipe  may  be  attached-  llie  joint  between  the 
pi[*  ai  being  carefully  made,  and  so  situated  that  no  sand,  gravel,  or  other  gritty  matter  can 

I  or  lie  wear  is  so  reduce<l  as  to  become  imperceptible.     The  suction  pijx;  may  be  curved  at 

if  desinnl,  and  its  internal  diaraetc»r  may  lx»  made  larger  than  the  opening  into  the  piston,  so 
at  to  Cdmpciiailc  for  the  bearings  cast  in  it,  and  whicli  carry  the  inner  journal  of  the  shaft,  lliese  bearings 
■fit  tottdr  tlmw  or  more  times  the  length  of  their  diameter,  anrl  the  water  lubncates  them  eflectnally,  so  that 
ley  Hnfe  wiMir  Mke*  plm^.  The  joints  Ix^tween  the  pipe  and  iii^^ton  may  l»e  made  roiuid,  or  at  any  desired 
■n^fi.    Th^   '  In^  suction  pijie  form  a  small  hollow  cvUnder  inside  the  pi|ie  and  on  the  same  aids 

vjtt  It,  «l*l  by  two  or  more  arms  extending  from  its  exterior  t^urfact^s  to  the  interior  sur- 

Aoof  tboiitcuoo  p4>e.  ibe  whole  pipe,  with  the  bearing,  cylinder,  and  its  supports,  ore  cast  in  one  piece. 
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An  important  feature  of  this  pump  is  its  not  being  liable  to  go  out  of  repair  for  years  of  continuous 
action.  Nor  will  its  efficacy  be  interfered  with  by  sand  or  earthy  matters  in  the  water — a  great  advantage 
over  the  conmion  pump,  wtiich  is  rendered  useless  when  such  obstructions  are  to  be  encountered.  The 
quantity  of  water  operated  upon  is  also  much  greater  than  a  given  extent  of  power  can  propel  with  any 
other  pump ;  while  its  simple  construction  enables  it  to  be  suppued  at  a  comparatively  moderate  expense. 


Fig.  2. 


Fig.  1. 


Fig.  3. 

Illustrations  of  Gvrynne'a  Centrifugal  Pump. 

The  description  here  given  will  be  readily  understood  by  a  reference  to  the  accompanying  engravings. 
An  external  view  of  the  pump,  with  the  valve  to  be  attached,  is  shown  in  Fig.  1.  Figures  2  and  3  are  sec- 
tions which  so  clearly  illustrate  the  internal  construction  of  the  pump  as  not  to  require  any  further  detailed 
reference  to  them. 

The  Drying  Machines  for  cloth,  sugar,  &c.,  act  on  the  same  principle,  only  the  motion  is  horizontal 
instead  of  verticaL  For  drying  machines,  a  vessel  of  the  form  of  a  common  washing  tub,  the  sides  made  of 
perforated  metal,  is  made  to  revolve  within  another  vessel,  on  a  vertical  axis,  with  great  velocity.  The 
cJoth  to  be  dried  is  placed  in  the  interior  vessel,  and  the  centrifugal  force  causes  the  water  to  rush  out  with 
great  rapidity ;  ana  by  means  of  a  current  of  warm  air  passed  in  at  the  centre  of  the  machine,  complete 
drying  of  the  cloth  may  be  effected.     Sugar  also  may  be  dried,  and  is  to  a  large  extent  in  practice — ita  hquid 
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'•^^  remoTed  by  a  sinjilar  lipplication  of  the«e  simple  principles.     The  operation  of  the  Ccniri- 

>  separating  molasses  frctm  sugar  is  one  of  great  interest^  from  its  etfectivenesa,  imd  the  despatih 

io  accomplished.  A  mass  of  erystallked  sugar,  when  in  the  molasses,  is  miforbidtiing  in  appcjitr- 

otid  those  unacquainted  with  the  manufacture  mijj;lit  wtll  be  at  a  loss  to  know  how  the  one  wna  to  t>e 

'  from  the  other.     But  on  this  semi-duid  substance  beio^  phiced  in  the  centrifii^  machine,  it  hm 

\r  U)he  a  few  minutes  in  rapid  motion,  when  the  sugar  will  be  tound  forming  a  coating  m  the  inside  of  the 

le  wjmething  like  the  porcelain  lining  of  saucepane^  the  whole  of  the  molasses  being  driven  through 

1\>nited  side*  of  the  cylinder,    Thiis  class  of  machines  was  represented  by  those  contributed  by  Messrs* 

^fe^  Alhott,  and  Co.,  of  Nottbgham. 

IIL— liAILWAY  MACHINERY  AND  PERMANENT  WAY. 

Tbc  constraction  and  maintenaiice  of  railways  have  now  become  great  branches  of  industr}',  affording  scojie 
for  the  '<-— -1-  M' talent  of  the  highest  order^  as  well  us  giving  em[)lojTiient  i^  thousands  of  our  population. 
the  V  experience  whiuh  hiis  been  derived  from  the  working  of  thij  railway  systejm  may  be  e^itiniated 

trom  iL^  i,'  -•  litferen*-'*?  which  app-an*  betwi^^n  [>res<'nt  and  past  Kstimates  for  con^truetion  and  maintenaucv. 
For  jnoftil  alWr  the  of>eniiig  of  the  Liverfiool  and  Mancliesk-r  HjiilwaVi  the  great  item  of  expeuditun*  wa8  in 
the  mtrodnction  of  improvements  ;  as  no  sooner  wu.^  sume  new  moiiitication  made  than  it  was  superseded  by 
loiiicilung  else*  Of  late,  great  and  satistiictory  progress  has  l>een  made,  more  esjiecially  in  the  construction 
of  what  u?  called  the  rolling  stock.  But  in  the  fomiation  of  the  jiermiinent  way  the  prevailing  nnictiee  of 
Qamg  wood  as  the  sleepers  for  the  ii'on  raib  Bi»ems  opjMJsed  to  the  spirit  of  the  age,  which  is  so  mucli  in  favour 
of  the  cctpntfed  UN?  of  iron  wherever  practicable,  Ihe  i^erisbable  nature  of  wood  imder  such  circumstanceti 
ti  a  gfT'  ?rk*    Hence  the  adapUitinn  of  anj^  use  ol  imn  for  this  purpose  which  would  seem  to  fulfil  the 

iiciut-^  J  K.nts  is  of  great  value.   The  growing  conviction  of  engineers  that  iron  may  be  substituted  for 

wood  a^  a  mil  way  sleeper — even  where  wood  is  most  favourably  dreumstauced  as  to  ballaat,  drainage,  and 
dimate  ;  and  that  ihe  employment  of 
mm  becomes  an  imperii  tive  necessity 
where  tlie  sleeper  is  exposeil  to  a 
bnrtuDg  sun,  a  destroying  insect,  U:» 
mpid  or  extreme  changes  of  ternpe- 
mture, — leave*  little  to  be  desireil  by 

those  inU'rested  in  the  employment  of  _^:;:^i3^^HBK.  ^ -"is^^^^#'^^B^^^BiiN^^'^^^    -^i^ 

trait  for  that  purpose.  j:^^^Br^  ^^         ris^^J^'^J^^^^KiSi^S^fcfc^^fe- 

Tlie  accomnan  Wng  ill^^lrations  re- 
pfORfltl  one  of  the  most>  valuable  in- 
Vfoiiofis  that  have  yet  been  brought 
iMlbwtho  public  for  substituting  iri»u 
tor  wootI  in  the  construction  of  rail- 
wim, — the  surface -packtjd  eleejKT  of 
Mr.  GfUHfe*,  with  the  hsh-joini  chain 
paimfrA  by  Mr.  I^ouglas.  llie  ge- 
neral arruigeiDent  is  shown  in  the  ^t 
ta^f9^n^*^  by  whidi  the  way  in  whieii 
t^  ihT,  :  horted  and  joined  to- 

^rtiic;  1.  The  tU:rtJuiees  be- 

twatfi  ttu'  t . 


[k ports  may  lie  easily  regulated  Acconling  to  the  general  construction  of  the  line  and 
ler  '  ;  the  tie  bars  being  so  placed  as  to  pn?s<irve  the  working  tingle  or  tilt,  and  the  [jerleet 

of  Uh'  r;iu-:, 

Ibrm  of  the  sleeper  and  end 


filevslM  <>t 


t  fim  seen 
The  co- 
Bkal  farm  w-  ....  i^hnit^  of 

a  ^TBti  rtnsngtb  bein;::  -i..;!:-,-!  uith 
the  snallost  amount  (>i  nn-t^il.  %vJLi]i> 
ihifeelMlkily  denvabW  firom  the  use 
«f  wood  is  thereby  secured.  The 
Wniwi   Bopporting  the   sleeper  being  always  dry,  it  yields  to 


5^^i^.3i;.a^^^ 


BflCtaOQ  ol  Bleopor,  sind  End  EJetrationa  ot  FiaHjodat. 

the  pressures   of  the  train  when  IlHJ^sHJg 


whidi  iv  hence  distributed  over  a  large  area.     The 
km    vi  ■■\H}T  and   conncctbg   rods,   iu  rela- 

Iri  tht  of  the  line,   is  also  shown  in  the 

I.  the  ra.il>  ii'ing  above  the  surface.     The 

lit  is  further  illustrated  by  tht? 
I  In  the  marg^.     One  obvious 
H^  facility  with  which  it  permits 
or  worn  out  rail  without  dis- 

llietaKiiP.-  .-M.  ..*,  ...uiMi  which  will  occur  to  every 

in  lelEraioe  to  the  u?e  of  the  cast  iron  sleeiier  is  its  ,.        ^     .,   -      i  •  •        *  .«^«*.  - 

;  danlvOitT;  and  it  apm^ar^  that  the  prime  cost  of  laying  down  a  hue  of  rails  m  tlus  way  is  not  mater 
with  WDoi.  By  ttmm'of  the  leading  engineers  it  hiis  been  adopt^i-d,  and  with  umform  success,  the  ex* 
ee  or  folir  ve^ir.  during  which  it  has  been  iu  use  leading  to  its  gradual  extension. 


Side  EiBTtition  of  r'tst.'Jaini. 
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IV.— CARRIAGES. 

The  Carriage  Department  of  the  Exhibition  was  a  highly  satisfactory  one ;  presenting  as  it  did  a  variety 
of  carriages  from  the  best  manufacturers  both  in  this  country  and  in  England.  Companng  the  illostration 
of  the  Department  here  with  that  of  1851,  we  find  that  in  Hyde  Park  there  were  altogether  100  exhibiters, 
of  whom  69  belonged  to  the  United  Kingdom,  the  remaining  31  exhibiters  bein^  dutributed  over  eleven 
foreign  countries.  The  total  number  of  carriages,  not  including  Bath  chairs,  veloapedes,  sleighs,  and  some 
of  those  other  articles  not  much  in  use,  was  only  107,  of  which  79  belonged  to  exhibiters  in  the  United 
Kingdom.  And  now  coming  to  our  own  Exhibition  we  find  that  there  were  32  exhibiters  in  it,  idio  con- 
tributed over  60  carriages  of  different  kinds.  Of  these  18  were  Irish  and  14  belong  to  different  parts  of 
Great  Britain.  In  the  Belgian  department  there  were  two  handsome  carriages  contnbuted  by  Jones,  Bro- 
thers, of  Brussells,  the  only  specimens  of  foreign  workmanship  in  this  department  in  the  Exhibition. 

Carriage  building  is  a  department  of  industry  in  which  there  is  a  greater  degree  of  ecjuality  between  the 
character  of  the  worK  of  the  metropolis,  and  that  of  the  provincial  towns,  than,  perhaps,  m  any  other.  The 
finest  specimens  of  workmanship  find  their  way  almost  to  all  parts  of  the  country,  and  the  local  coach-maker 
is  thereby  furnished  with  a  sort  of  standard  for  imitation.  The  vehicles  turned  out  by  Hutton  and  Sons, 
Magill,  and  Quan,  of  this  city,  and  Bathurst  of  Belfast,  were  in  every  way  creditable  specimens  of  workmanship. 
In  Sie  carriages  exhibited  there  was  little  of  novelty,  with  one  or  two  exceptions.  Some  improvements, 
however,  were  manifest  in  the  form  of  the  smaller  class  of  carriages,  in  which  a  main  object  is  to  combine 
economy  and  convenience.  When  alluding  to  form  we  may  observe,  ^^  that  the  coach  builders  of  the  present 
day  have  had  no  easy  task  to  perform  in  meeting  the  new  demands  of  the  age,  which  require  them  to  construct 
vehicles  to  convey  the  greatest  number  of  persons.  It  can  hardly  be  expected  that  in  carriages  of  such  a 
description  they  can  preserve  those  outlines  which  have  been  esteemed  elegant  and  graceful*^*  In  reference 
to  price,  the  authority  from  which  we  here  c[uote  remarks  that  "  it  is  obviously  veir  diflBcult  to  determine  the 
exact  intrinsic  value  of  an  article  like  a  carnage,  and  to  judge  positively  whether  the  affixed  price  is  excessive 
or  not.  The  cost  is  oflen  much  increased  b^  ornament,  finish,  or  contrivance,  that  might  advantageously  be 
dispensed  with,,  and  thus  a  carriage,  otherwise  extravagant  in  price,  be  reduced  to  a  standard  of  reasonable 
cheapness.  Extravagant  prices  may  fairly  diminish  their  claim  for  approval ;  but  at  the  same  time  we  are 
oonvmced  that  what  may  be  deemed  high  prices  are  not  always  exoroitant  prices,  but  that,  with  carriages 
as  with  household  furniture,  the  lowest  priced  may  often  prove  to  be  the  dearest  purchase.** 

There  is  one  circumstance  in  connexion  with  this  department  which  we  cannot  pass  without  a  remark, 
and  that  is  the  very  indefinite  notions  which  the  names  used  by  carriage  builders,  as  applied  to  their  goods, 
oonvepr.  Any  one  who  took  the  trouble  to  compare  the  several  articles  with  the  descnptions  given  by  the 
exhibiters  must  have  found  certain  names  applied  to  carriages  which  have  undoubtedly  out  few  features  in 
common  ;  while  in  other  cases  vehicles,  apparently  identical  in  construction,  differing  merely  in  upholstery 
and  decoration,  are  distinguished  by  very  different  names.  Even  those  specially  acquainted  with  carriage 
building  are  not  less  put  about  than  the  general  public  by  this  absurd  nomenclature.  It  has  its  origin,  no 
doubt,  m  the  folly  of  the  public  in  himtmg  after  novelty ;  as  a  manufacturer  has  only  to  give  some  fancy 
name  to  a  new  carriage,  introducing  at  the  same  time  some  slight  modification  in  the  construction  of  it,  to 
secure  the  patronage  of  unthinking  customers. 

Among  the  vehicles  in  the  Camagje  Court,  which  challenged  more  than  ordinary  attention  from  the  visitor, 
was  one  of  the  Bianconi  cars,  so  familiar  to  travellers  in  the  South  and  West  of  Ireland.  There  is  little  in 
this  vehicle  to  attract  special  notice,  further  than  it  is  one  of  the  numerous  "  long  cars"  which  occupy  many  of 
the  leading  lines  of  road  in  twenty-one  counties  of  Ireland ;  the  establishment  presenting  one  of  the  most 
extraordinary  instances  to  be  found  of  a  great  conveyance  organization  by  a  single  individual.f  The  career 
of  Mr.  Bianconi  supplies  a  striking  illustration  of  what  may  be  effected  by  prudent  enterprise  and  well-directed 
industry.  A  stranger  to  the  country,  with  little  capital,  and  without  any  fortuitous  advantages,  he  commenced 
his  career  in  Ireland  in  a  very  humble  way ;  and  got  on  step  by  step,  adding  to  his  savings,  gradually  acquiring 
capital,  and  extending  in  proportion  his  field  of  operations,  until  he  has  at  length  acquired  an  ample  fortune, 
besides  being  greatly  instrumental  in  promoting  the  improvement  of  the  country  of  his  adoption.  Com- 
mencing with  running  a  car  for  the  conveyance  of  passengers  from  Clonmel  to  Cahir,  one  afler  another  wai 
added  to  the  establishment  until  the  whole  of  the  South  and  West  was  traversed  by  these  vehicles.  The  exten- 
sion of  railway  communication  caused  the  lon^  cars  to  be  taken  off  many  of  their  original  lines,  but  it  waf 
onl^  to  extend  them  in  other  directions.  The  Bianconi  cars  now  go  as  far  north  as  Strabane ;  the  north-eastern 
division  of  the  island  being  in  fact  the  only  part  of  it  through  which  they  do  not  run.  Up  to  the  present 
time  the  establishment  has  gone  on  steadily  increasing ;  and  there  are  now  not  less  than  2000  persons 
employed  in  it.  The  consummate  tact  and  judgment  exhibited  in  the  management  of  this  immense  organiza- 
tion are  not  less  to  be  admired  than  the  enterprise  which  planned  it.  Kindness  to  and  consideration  for  the 
employees  have  secured  willing  and  faithful  services.  Mr.  Bianconi*s  coaching  establislunent  may  in  tndk 
be  regarded  as  amongst  the  most  remarkable  of  the  social  institutions  of  the  age. 


*  Jurors'  Report  of  the  Exhibition  of  1861.  "  From  my  peculiar  position  in  the  country,  I  had  i 

t  At  the  meeting  of  the  British  Association,  held  in  Cork  opportunities  of  reflecting  on  many  things,  and  nochiaf 

in  1843,  a  paper  was  read  by  Mr.  Bianconi  in  the  Statistical  struck  me  more  forcibly  than  the  great  vacuum  that  txkui 

Section,  and  attracted  great  attention  at  the  time  from  the  in  travelling  accommodation  between  the  different  onfan  flf 

curious  facts  which  it  disclosed.     The  matter  being  one  society. 

of  permanent  interest,  an  outline  of  that  paper  will  not  be  '^  The  inconvenience  felt  for  the  want  of  more  extended 

out  of  place  in  these  pages : —  means  of  intercourse,  particularly  from  the  intorior  of  dH 

^'  Up  to  the  year  1815,  the  public  accommodation  for  the  country  to  the  different  market  towns,  gave  great  adraotage 

convenience  of  paasengers  in  Ireland  was  confined  to  a  few  to  the  few,  at  the  expense  of  the  many ;  and  above  all,  giMt 

mail  and  day  coaches  on  the  great  line  of  road.  Ices  of  time.    For  instance,  a  farmer  living  twenty  or  thiftj 
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AlPOPg  the  novelties  ofthh  deniurtment  of  the  Exhibition  the  most  remarkable  was  a  jftnnting  carexlii- 
tnfeed  by  Mr.  KilUnger  of  Westlunq^row^  an  article  whieli,  as  oiir  readers  are  aware,  is  peculiarlv  Irish»  We 
Annex  an  cngnkvitig  of  this  car^  from  which  It  will  be  seen  that^  by  an  exceedingly  simple  modification,  tb« 


"•«»*«  J*.  >Tr 


XHlinfter'B  Jauntiog  Cftr, 

r »  at^L  ifl  tnuigferred  from  the  front  to  the  rerc  of  the  car ;  somewhat  after  the  arrangement  adojited  in 
ii*f  guImi,  which  have  beeo  so  long  In  use  m  London^  and  some  of  which  may  occasionally  be  seen  in 


n  hh  mulut  town,  ipent  the  day  in  ndiog  to  it,  a 
I  doj  dmngi  \aa  biianeK,  and  a  tliird  day  returning. 
Jitfyt  I816»  I  started  a  car  for  the  conrtnienee  of 
^mtme^tt,  from  Ckmnd  to  Cahir^  whlcii  I  subsequently 
ataosd  to  TfpperarY  and  Linieriek ;  at  the  end  of  the  same 
|iBr,  I  started  jtmiUr  con  from  Clomnel  to  Ca^hd  und 
TlcoflM^  and  ttom  Clonmel  to  Carrick  and  Woterford  ;  and 
I  hmm  rfaea  fis^tcnded  tM»  estsblishment,  including  the  mot^ 
iMrfMal  toratltki,  Baswly,  from  Lonf^ord  to  Bullmji  and 
MtaddMt  ^MA  If  201  mSks  north-weat  of  Dnblin  \  from 
llhiaM  to  Oalway  and  Clifikn,  183  miles  due  we6t  of 
Mtti;  fimn  Limerick  to  Trako  and  Cabtrd>'eenf  233 
iAto  frntCb-vot  oTDabtia;  and  nrnnbering  100  vehicles^ 
teliffiBjg  WMSk  coaclieB  and  difTeFent-sLzeii  cars,  capable  of 
mapa%  ftoa  finir  to  twenty  paawageraeach,  and  travelling 
4^  ^  oiae  allies  so  hoar^  at  an  average  fare  of  Ifd 
pm  mtk  fbr  sach  pasKoger,  and  perfomung  datJy  3300 
Mm,  famiag  through  over  140  Ptstions  for  tho  change  of 
hm&m^  onopsmiDIc  8000  to  4000  tons  of  hay^  and  ttmi 
MiOiO  to  40,(100  bmmk  of  oats  anntianyi  all  of  which  are 
^anteaafl  in  tfadr  m|H)eUve  locaHdee. 

^IUb  MtabtiibiDeat  does  not  travel  on  Sundays,  unless 
mA  fCtiJBtti  of  it  as  are  m  conneiJon  with  the  Poet  Office 
«  MaIIi  Csr  llie  fblkming  reasons : — First,  the  Iri^  bemg 
a  N^low  pesplSf  wUl  not  tmrd  on  business  on  Sundays ; 
aai  aMSttilf,  cxpencDoe  teaches  me  that  I  can  work  a  borae 
sigki  ndlBS  pnr  day,  six  days  In  the  week,  much  hestioi  than 
I  can  lis  orilea  f»  semen  days. 

**  IWa^vmiiigBB  derived  by  the  coontry  from  this  estab- 


tjflhmeni;  are  almost  incainilable;  for  instance — the?  form^, 
who  Ibnnerly  rud«,  and^^iwrnt  thr^e  diiy^  in  mjiidnghiamar- 
kj't^  c*iQ  'it»w  do  so  in  one,  for  a  few  shillings;  llu^reby  sav- 
ing two  clear  days^  and  the  expenite  and  nse  of  Ma  horse. 

••^  ITie  example  of  this  in^titutton  has  been  generally  fol- 
lowed, and  cars  imiumfrable  lisave  the  interior  for  the  prin- 
cipul  towtia  in  the  aouth  of  Trehind,  which  bring  parties  to 
and  from  markets  at  an  enormous  saving  of  titne;  and  in 
many  iiistanct s  theajiicr  than  thoy  could  walk  iL 

*'  Tliis  eatabijihment  is  now  in  exiirtenc«  twentynjight 
yonrs,  travelling  with  its  maib  at  sH  hour^  of  the  day  and 
night,  and  never  met  any  intermption  in  the  performance 
of  ita  arduous  dnties.  Much  stu-pniic  has  often  been  ex- 
pressed at  the  high  order  of  men  connected  with  iU  and  at 
it»  p{>pularity  \  but  parties  thus  expressing  themselves  for- 
get  to  look  at  Irliib  sodeQr  with  suffident  grasp.  For  my 
part  I  cannot  better  compare  it  than  to  a  man  merging  to 
oonvalcsccnee  from  a  serious  attack  of  malignant  fever,  and 
requiring  generous  and  nutritive,  in  place  of  medical  treat- 
ment. Tbns  I  act  with  my  drivers,  who  are  taken  from  the 
lowest  grade  of  the  esublishmeDt,  and  who  are  progresdively 
advanced  according  to  thdr  reapeclivc  meiit^  as  opportunity 
offers  and  who  know  that  nothing  can  deprive  thein  of  thi» 
reward,  and  a  sup«Tanoustc<l  alhtwunee  of  their  full  wages 
in  old  age^  and  under  accident,  unle^  tht'ir  wilful  and 
improper  conduct;  and  aa  to  its  popularit)%  1  never  yet 
attempted  to  do  an  act  of  gooerotdty  or  common  jus- 
tiec,  publicly  or  privately,  that  I  was  not  met  by  riKn- 
prodty." 


178 


THE  IRISH  INDUSTRIAL  EXHIBITION. 


[Class  V. 


this  city.  The  desired  command  is  at  once  had  over  the  horse.  The  driver,  moreover,  has  everything  com- 
pletely within  view,  by  which  he  is  not  only  enabled  to  guard  against  any  obstacle  in  the  way,  but  to  attend 
to  the  wishes  of  the  occupants  of  the  car  in  a  much  more  effectual  manner  than  under  the  ordinary  arrange- 
ments ;  and  his  own  ])osition  in  relation  to  those  whom  he  is  driving  is  not  in  any  degree  obnoxious  to  Uie 
charge  of  being  offensive  to  good  taste,  which  is  not  the  case  with  the  common  jaunting  car.  Nor  can  there 
be  any  objection  to  this  arrangement  on  the  ground  of  alleged  undue  interference  with  Uie  draught  of  the  car 
or  weight  on  the  back,  as  this  is  easily  regulated  by  the  position  of  the  axle. 

A.  Menzies,  of  Glasgow,  has  rendered  no  small  service  to  this  department  of  the  Exhibition  by  placing  in 
it  one  of  the  onmibuses  m  use  in  that  ci^;  as  it,  in  many  respects,  is  a  great  improvement  on  the  vehicles 
of  the  same  class  to  be  met  elsewhere.  Those  who  are  familiar  with  the  London  onmibuses  will  recollect  the 
great  variety  of  forms  of  that  useftd  carriage  which  has  occasionally  come  before  the  public ;  but  among  the 
whole  of  these  we  certainly  recollect  none  which  combines  so  many  of  the  requirements  of  such  a  vehicfe  as 
that  to  which  we  now  refer,  which,  in  height,  width,  and  arrangements  for  ventilation,  is  almost  everything 
that  could  be  desired.  It  is  drawn  by  three  horses  abreast,  an  arrangement  of  the  horse-power  not  practised 
in  either  London  or  this  city. — J.  S. 


1.  Barrett,  Exall,  &  Aia)REWS,  Reading,  Manufac- 
turers.— Portable  steam-engine  for  agricultural  purposes. 

2.  Belfast  Iron  Compant,  per  T.  M.  Gladstone, 
C.  E.,  Belfast,  Manufacturers. — Patent  double  T  wrought- 
iron  for  beams  and  joists  of  fire-proof  warehouses,  Ac,  in- 
stead of  cast-iron. 

3.  BoAKE  &  Reilt,  Dublin,  Inventors  and  Mannfac- 
turers. — Railway  signal  post,  constructed  of  iron  firame- 
work,  with  acrometric  lamp. 

4.  BoTD,  W.,  Jun.,  Walworth,  Grand  Canal,  Dublin,  Pro- 
prietor.— Model  steam-engine,  exhibited  for  superior  work- 
manship. 

5.  Garrett,  Marshall,  &  Co.,  Sun  Foundry,  Leeds. — 
"  Patent  steam-pump,"  or  "  water  lift,"  size,  No.  3  A ;  can 
raise  22,000  gallons  60  feet  high  in  ten  hours,  producing  a 
continuous  stream;  applicable  also  for  supplying  steam- 
boilers  with  water. 

6.  Dillon,  J.,  Upper  Buckingham-street,  Dublin,  In- 
ventor.— Improved  railway  break. 

7.  Drake,  Thomas,  &  Son,  AstonVquay,  Dublin,  In- 
veut/)rs  &  Manufacturers. — Portable  fire-engine  for  ships* 
u»e,  in  wetting  sails,  pumping  water  out  of  tanks  in  hold, 
&o.,  \*'ith  suction,  hose,  hand-pipe,  and  leather  bucket;  double 
barrel  full  waterway  puraping-engine,  ^^ith  frame,  fly  wheel, 
crank  and  pinion  motion,  and  valves  attached  to  movable 
doors  for  repairing  without  disturbing  any  of  the  works ; 
Kirkwood's  improved  tubular  water-closet,  on  cast-iron 
frame. 

8.  DiTNN,  Hatfersley,  &  Co.,  Windsor  Bridge  Iron 
Works,  Manchester. — Models  and  drawings  of  patent  turn- 
tables and  traversers,  for  removing  engine  from  one  line  of 
rail  to  another. 

9.  Eastwood  &  Frost,  Railway  Iron  Works,  Derby, 
Manufacturers. — Kirtley's  patent  rolled  spoke  solid  wrought- 
iron  railway  wheels- 

10.  Elliott,  J.,  Division-street,  Sheffield. — Quadrant 
weighing  machine,  adapted  to  both  English  and  French 
weights. 

11.  Fairbairn,  William,  &  Co.,  Manchester. — A  60 
horse  high-pressure  engine  (ordered  by  the  Committee  of  the 
Great  Industrial  Exhibition  for  driving  the  machinery  in 
motion)  ;  a  wrought-iron  tubular  crane. 

12.  Farrell,  I.,  Fleet-street,  Dublin,  Inventor. — Model 
of  improved  railway  break. 

18.  Fire  Annihilator  Co.,  The  Leadenhall-street,  Lon- 
don, Exhibiters. — Phillip's  patent  fire  annihilator. 

14.  GiLSON,  O.,  Dublin. — Model  of  self-acting  break  for 
railway  passenger  trains. 

16.  GoMPERTZ,  LE^as,  The  Oval,  Kennington,  near 
I^ndon,  Inventor. — Prints  of  mechanical  inventions  on  land 
and  water  locomotion,  railway  transit  tooth  machinery,  and 
other  objects. 


16.  Greaves,  H.,  Palatine  Buildings,  Manchester,  In- 
ventor and  Proprietor. — Patent  cast-iron  surface  packed 
sleepers,  with  various  forms  of  joint  sleepers  and  joint  fast- 
enings. 

17.  Gregory,  Rev.  Dr.  T.,  Paget  Priory,  KUcock.— 
Drawing  and  section  of  an  improved  locomotive  passenger 
engine,  by  VaL  Tighe  Gregory,  Esq.,  Superintendent  of  the 
locomotive  department,  St  Petersburgh  and  Moscow  Rafl- 
way. 

18.  Grendon,  T.,  &  Co.,  Drogheda,  Manufacturera. — Di- 
rect acting  pumping  engine :  diameter  of  steam  cylinder,  10 
inches;  of  pump,  6  inches;  length  of  stroke,  10  inches. 
Portable  double  cylinder,  high-pressure,  and  condensing  en- 
gine, 46  horse-power,  on  M ^Naught's  patent  principle ;  (fia- 
mcter  of  condensing  cylinder,  28  inches ;  length  of  stroke, 
4  feet  6  inches ;  diameter  of  high-pressure  cylinder,  25  indiea. 
Improved  upright  tubular  boUer  for  46  horse  engine.  Agri- 
cidtural  steam  engine,  4  horse-power. 

19.  GiTT,  R.,  RutUnd  Mills,  Rutland  Avenue,  Dolphin's 
Bam  Bridge,  Dublin,  Manufacturer. — Improved  oUinge 
axles  for  Broughams,  outside  cars,  &o. ;  improved  mail 
patent  axles. 

20.  Gwynne,  Son,  &  Co.,  Essex  TNTiarf,  Stranti,  London, 
Proprietors  and  Mauufacturers. — Gwj-nne's  patent  centrifu- 
gal pump,  with  fittings,  &c  This  pump  has  a  rotary  move- 
ment, and  works  without  valves. 

21.  Hewitf,  T.,  Cork,  Inventor  and  Proprietor. — Model 
of  a  mashing  ton  ;  the  steam  is  applied  whilst  the  machinery 
is  in  motion. 

22.  Hl'xhams  &  Brown,  Exeter,  Inventors  ami  Manu- 
facturers.— Neck-winch,  with  two  wooden  rollers  and  enda. 

23.  Irish  Engineering  Company,  Seville  Iron  Works, 
Seville-place,  Dublin,  Manufacturers. — A  vertical,  direct  act- 
ing, portable,  high-pressure  steam-engine  and  boiler,  com- 
plete, on  one  bed-plate. 

24.  Lawrence,  Charles,  North  Cumberland-street, 
Dublin,  l^ianufacturer. — Small  high-pressure  steam-engine. 

26.  Lees,  T.,  &  Sons,  Mottram-street,  Stockport,  In- 
ventors and  Manufacturers. — Compressed  air  alarm  whistle. 

26.  Mallet,  R.,  Engineer,  Dublin,  Inventor  and  Manu- 
facturer.— Patent  Mrrought-iron  buckled  plate  for  fire-pnwf 
and  other  floors ;  specification  enrolled  April,  1853. 

27.  Miller,  G.  !kL,  Engineer,  Great  Sonthem  and 
Western  Railway. — Portable  high-pressure  engine  and  boiler, 
with  pumps,  as  used  on  the  Great  Southern  and  Weetcni 
Railway. 

28.  Palmer,  E.  O.,  8,  Lower  Dominick-stnct,  Dub- 
lin, and  Tralee,  Inventor. — Model  of  self-acting  hnak  for 
railway  carriages. 

29.  Peile,  J.  J.,  Whitehaven,  Inventor  and  Mano&r- 
turer. — Improved  ships'  screws  for  stowing  ships*  cargoei, 
&c  ;  turnip-cutters,  with  oil-cake  crusher ;  stimw  or  chaff 
cutter. 
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PoLLnr,    H.,    10,  Serp^tine-fiTeone,  near  Dnblin, 
r  ftnd  Pn If «rit«tnr. — ImproTed  double  railway  signal 
I  for  m^U  aad  ftniiii  for  dsiy. 

BO.  P001.BT,  H.,  AlbioB  Foundiyf  LivtirpooLr  Mannfuc- 
tmnf, — PkieftC  dormant  pUtfomi  weighiog  machinti! ;  ]x>rta- 
il»  wm^bmg  mmcbineA  on  whet^Ls,  &c. ;  coinput<*T  biUjinue, 
iliUMiwiiiji^  whh  looee  weights  :  indJ(,iitor  of  lar]^  weigh- 
fef^lpi  for  tmti  nr  railumy  wa^^^ja» ;  counter  scales  and 
wd^tbt ;  bsnkex^'  weighing  miichines,  to  weigh  from  1  to 

51    Roc  K,  J-,  Ju7r.»  Ha^rtin^  Stuaer,  Inventor  and  Pro- 
-..;.._.  jj|»  ^  patent  railway  cairiai^  ;  model  of 
r^;  goods'  tnudtj*,  with  f>atent  tarywiulin 
;  U  !  jiiwos  carriage  ttep;  a  rJ**^ent  spring. 

Ross  ^  Murray,  Abbey -street^  Dublin,  Manufac- 
k — DmiUe-actitig  pump. 

SS-  Euriuue,  E.,  Dnblio.^ — Snmll  hydmulie  mm. 

-   M.,  &  Co.,  Iliiilf  Eni;iiK?ors.^Hytlraulic 
_   oil  from  ?iec^  and  iiiakiiig'  oU-cake ; 
^k^.  utAtltig  the  aeed;  and  amidl  Iskble  6tiaim- 

lllpEia  to  work  the  preM. 

BB,  SainrDEBa,  J.  M.,  Dublin,  Inventor. — A  new  nul- 
wmj  gnanl  jJarm  dguaL,  £or  commmiicatltig  between  railway 
iruaid  amd  eDj^iofr-driviir. 

1&  SswARD,  N.,  Cahirconlkh^  PaDft-ngrcen,  Co.  Lime- 
mkf  In  visitor. — Model  railway,  ftirty-eight  feet  long  and 
omt  Ibot  wicla^  with  re»ervoir  carriage  and  ^mall  engine* 

97.  SiL43ri>  a  Mason,  BbckfriarVroail^  Lundori^  bi- 
~  Mannfacturers.— Patent  ship  nre-eugin<\ 

SiPUUCLTO^f.  J.,  Dimdalk,  Manufacturer. — 18  harse- 

r  |MrtidiIi>  hif2;h-pne^urL>  st4!ani-«Dj;^iiie :    1  liorse-powiir 

1  high-piressun:  st4>am- engine;  upright  tubular  steam 

SamnfDAJi,  Thomas,   Dablm Partaljte   two-horae 

p^i—uwi  fiteam-«ngin«. 

iO.  flntrUifLur,  M.,  Porttsbed,  Bristol,  Inventor.— 
Mffiili  af  a|ifttratiut  for  an  Lniprovf;m<.'ni:  hi  the  mechanic 
|Miiu  of  the  wheel  and  axJe,  and  for  traaHmittingpow<'r  by 
rapaa. 

41.  SEMFMur  &r  SuiFTOTi^  Manchester,  Invvnt^^r.— -3  horses 
(Dvir  feetj^rocatuig  steam-efigme ;    an  eatcentric  revolves 


in  its  own  diameter,  rJiis  being  the  mo*it  direct  method  of 
ohtJiiiung  circular  motion  from  the  rectilinear.  The  chi<?f 
feAtureiJ^  of  thlj4  inveution  am  economy  in  ^pacCf  JElist  cost, 
and  C4jnsujnpt[nu  of  fueL 

42.  Sloaj*  &.  Leogett,  T.  J*,  Empire  Iron  Works*  New 
York,  Manufacturers. — Patent  hydri>.stat  for  preventing 
steam-boiler  explosions,  invented  by  1\  J,  Sloan,  28,  St. 
Getirge^d  Kt>ad,  New  Kent-nmd,  London. 

43.  TiioitNTO.v,  J.,  and  8ons,  Hirmiugham,  Manufac- 
turers.— Hydmulic  lifting  jacks ;  unproved  railway  !*crew 
and  other  jack** ;  niilway  signal  and  other  lamps ;  mineT»' 
iiofety*  lump ;  railway  carriage  wrench ;  Tljcmton  and  M^Con- 
neJr^  patent  wagf^on  coupliriA,  &c*;  eihiljitcrs  of  iStirlingV 
patent  giui-metiil  for  bearings^  toughened  eaiit-iron ;  har- 
dened raii^;  tin  zinc;  leaded  zinc;  and  Britannia  mx^al ; 
abio  Wright'*  patent  ropej*,  &c  ;  Grifhtli's  and  Co/a  patent 
painted  tjraya  in  oil;  and  tea  aervke,  made  of  pat^iut  tin 
seine 

44.  TrttxKR,  K,»  Nassau-Street.  Dublin,  Manufacturer. — 
A  p«?tnlul4>us  orit'iJliiting  double  cylinder  bjgli-pre«iire  ateam- 
engine,  1  horse-fM^wer. 

45.  Tyi^h,  J.,  &  Son,  Warwick-lane,  London,  Manufoc- 
ttirers. — Soda  water  machine,  and  bottling  apparatus;  di- 
ving mAohine  and  dn^cj* ;  lihip**'  fire-enginea. 

46.  Warnek,  J.,  &  Sons,  Jewin  rrescent,  London^  Ma- 
nuDu'turers  and  Proprietor*. — Cast-iron  frame:&,  with  wbt^d 
and  pinion,  and  pumps  for  rai.-nng  water  to  any  height;  over- 
shot copiicr  water-wiiecl,  ^ith  three  foroe-piunps;  Warner  a 
improved  »hip  force-pnmp,  or  tire-engine  \  patent  lilt  and 
force-pumpt!!  ;  church  bells ;  London  fine  brigade  engine ; 
wat*?r-cJoflet<i* ;  water,  ga^s  and  steam-cocks,  gauges,  valves, 
union-'*,  &c, ;  strew-down  bigb-prej«tiTe  cocks i  garden  ay- 
ringer;  gun-metnl  imperial  standard  measnnss  and  wdghla; 
plmnher's  cftck;* ;  steam  and  ga*  cocks. 

47.  Watt.  F-,  and  Co.,  Ijondon-street,  Loudon,  and  Bir- 
mingham, Manufacturers. — Wiirking  model  of  a  lociimotive 
engine,  made  by  M*Murd<H^lii  of  Soho,  in  1 785,  showing  tb« 
npplicatluii  of  steam  to  locomotion,  m  patented  by  Mr> 
Watt,  in  1784;  mo*kl  of  an  oseillttdng  engine,  inade  in 
1785,  to  illustrate  Mr.  Watt's  [lateiU  of  1784  for  making 
tlie  tylinder  work  on  an  nxh :  machine  invental  by  Mr. 
Walt  about  li790,  for  registering  continuously  the  iiucce«- 
aivt?  but  varying  lengtlia  of  stroke  in  mining  pumps. 


CARFsIAGES. 


I.  AirtKiurwv,  P.,  Gt.  Brmnrwick- street,  DuLhn,  Mann- 
r.^ — A  cnaiii'-CMr ;   an  outside  car :  a  fojnily  car ;  a 

]  t,  JbtsOBUCT,  iL,  Qrafton-«tTeet^  Dublin,  Manufacturer. 
^liik  ami  ASkmt  ohaln,  with  hoods,  apruna.  and  other  (it- 

$.  Ram,  E.,  Corey,  Co.  Wexford,  BCanufacturer* — 
SgiMvlmKing  Lax -cart. 

4  B^gimmi,  W^  Belfast,  Manufacturer — A  light  step- 
|i— I  ihatml  t«rk  bamur'be,  mounted  (m  full  V  and  under 
^ikl|BP^«ilh  fi  ard;  a  full -sixed  Ba-'Nterim  landau, 

«fdl  eowib-l*  ^-Eil,  momite^lon  f>hitfiirm  »priug» 

liiilldt  «fli|rti<  ' ,  and  fclf-acting  ttep^  to  the  NHiy  ; 

1 1^  Vtttf'Ti  itv  pljaeton,  with  hind  rumble  and 

^  BtA3KCO(9ci,  C,  Longlield,  Ca  Tippeftuy,  Prnprietor. 
^A  Itv  maSi  tar,  ustnl  by  Mr.  Bianconi  for  the  conveyance 
i#  mafli  aarf  |»aKn^gra,  in  19  cx>unlitis  of  the  north,  mmtli^ 
and  «nit  ■rinland. 

ik.  BmittlK.  i.,  Eajit  l^f^tltian  Coach  Work$,  Had«lington, 
rmoA  Manufacturer. — Patent  dog-cart,  with  shifting 
I  anahliog  the  <lriver  to  regrdate  the  weight  on  the 
^t  \mdk  without  leaWng  hi«  seat ;  the  wheels  and  springs 
1  c<tturt.nictiun. 

^7.  HHOHTTE,  W.,  Gl  Bninswick-itieet,  Dublin,  Manu- 
Baatcnta  pilcntum,  formhig  a  cbi^e  or  an  open 


carriage ;  a  Malvern  cart,  to  cany  four  persrjua  with  Itiggage 
or  dogs ;  a  fHiny  ptiaeton,  with  movable  driving  seat ;  «]i 
outside  jaunting-cnr,  built  on  the  same  principle  aa  the 
one  for  which  exhiUter  was  a¥nirdeid  the  priz«  medal  at  the 
Exhibition  of  1851. 

a  Bucii^iNAN,  J.  &  Ca,  Gkagow,  Iflanufiicturer. — ^An 
Australian  dog-cart 

d.  C0ATE8,  Blizard,  &  Co.,  Park-hme,  Piccadilly, 
London,  Dcsipicrai  and  Blanufairturera. — The  Royal  Mjiude 
Baroueho,  a  new  style  of  open  carriage. 

10.  Dawsox,  J.  S,,  &  Sons,  Sackvil]e-place,Dubliii,  Ma- 
tt ufarturei-s.. — A  Clarence  Bmugbam,  with  cirtulor  front  , 
(tark  phaeton  ;  out^de  jaunting-car ;  a  cab. 

11.  Dillon,  J.,  Gmflon-HtnN't,  Dublin,  RLinufauturer 
and  Proprietor. — A  "  HaiiAom"  safety  cab,  the  first  biult  in 
Irebuid  ;  an  outside  jaunting-car. 

12.  Dorah,  Titos.,  Fppcr  Onnond-<jnay,  Dublin,  Mjinu- 
factmer. — A  light  driving  phaeton  (Qut^n'.^  pattern)  ;  a  Ci- 
mily  outside  car,  wiih  well,  movable  drivers  seat,  &c. 

IJI.  G0RIJ05,  J.  F.,  Strangford,  Co.  Down,  Inventor. — 
A  four-wheeled  carriage,  with  anew  kind  of  fore  axle,  called 
•♦  The  Caster  AxUr 

14.  Grainy,  R.  E.,  DawBon-street,  Dublin,  Manulacturer. 
— iVn  emempton,  fonning  a  close  or  open  carriage  at  plea- 
sure ;  a  light  driving  phaeton ;  on  outside  ear,  with  graa^- 
hopper  springs^  &c. 
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15.  Hallmabke,Aldebkbt,&  Hallmarks,  Long-acre, 
London,  Manufacturers. — A  circular-fronted  Brougham ;  a 
park  phaeton. 

1 6.  HooPKR,  W.,  Haymarket,  London,  Designer  and  Ma- 
nufacturer.— ^Working  model  of  an  elliptic  spring  Brougham. 

17.  HuTToy,  J.,  &  Sons,  Summer  HOI,  Dublin,  Manu- 
facturers.— A  dress  coach,  fully  appointed  for  town  use, 
built  for  Her  Majesty ;  a  chariot ;  a  barouche,  on  C  and 
under  springs ;  an  outside  car  with  lanoewood  and  whale- 
bone shafts. 

18.  Johnson,  John,  Leinster-street,  Dublin,  Manu&c- 
turer. — A  town  chariot 

19.  KiLLiNOER,  C,  Westland-row,  Dublin,  Designer  and 
Manu&cturer. — Killinger's  Irish  jaunting  car  (registered) ; 
park  phaeton. 

20.  LoNOBOTTOM,  R  L,  Mortimer-street,  London,  In- 
ventor and  Manufacturer. — Noiseless  carriage-wheel,  with 
engine-turned  iron  tire,  and  vulcanized  India-rubber  band 
(Thomson's  patent) :  truck  wheels ;  model  showing  the  me- 
thod of  fixing  the  India-rubber  tire ;  piece  of  tire  in  use  for 
above  two  years  on  a  street  cab  in  London,  having  tra- 
velled about  15,000  miles. 

21.  I^Iaoill,  6.,  Redmond's  Hill,  Dublin,  Manufacturer. 
— A  Clarence ;  Brougham,  with  segmental  front  and  back ; 
a  pony  phaeton ;  outside  car,  with  ^des  and  screw  by  which 
the  balance  can  be  adjusted  for  or  without  a  driver. 

22.  Maoill,  J.,  Mercer-street,  Dublin,  Inventor  and  Bia- 
nufacturer. — Brougham,  with  semicircular  glass  front,  a£ford- 
ing  an  additional  seat :  sporting  phaeton :  a  car  on  a  new 
principle,  adapted  to  carry  seven  i>er8ons. 

23.  Mason,  W.  H.,  Clapton,  and  Kingsland-road,  London, 
Manufacturer. — A  light  mail  phaeton. 


24.  MsNziEs,  A.,  Glasgow. — Omnibus  and  harness,  ca- 
pable of  canying  seventeen  inside  and  eighteoi  outside 
passengers. 

25.  MoLLOT,  B.,  KUdare-street,  Dublin,  Proprietor. — A 
pedomotive,  made  in  Bristol 

26.  Newenham,  B.,  Broad-street,  Bath,  Designer  and 
Manufacturer.  —  Three- wheeled  bath  invalid  wheel  chair, 
with  patent  ventilated  head,  &c. ;  a  reclining  spinal  bed 
wheel  chair. 

27.  NuTMAN,  I.,  Lower  Dorset-street,  Dublin,  Designer 
and  Manufficturer. — Models  of  pedestrian  carriages ;  an  ac- 
cderator ;  and  an  improved  pedomotive. 

28.  Offord,  R,  Wells-street,  Oxford-street,  London. — 
Crystal  barouche ;  Clarence  carriage. 

29.  Petebs,  T.,  &  Sons,  London,  Designers  and  Manu- 
facturers.— A  double  Brougham,  for  one  or  a  pair  of  horses ; 
a  single  Brougham,  for  one  or  a  pair  of  horses ;  a  mail 
driving  phaeton. 

80.  QuAN  &  Sons,  Talbot-street,  Dublin,  Manufacturers. 
— Mafl  phaeton ;  a  segmental-fronted  Brougham,  with  im- 
proved lock ;  pony  phaetons ;  outside  cars  (one  similar  to 
that  ordered  by  His  Royal  Highness  Prince  Albert) ;  pi- 
lentum  phaeton ;  light  phaeton  for  a  pony. 

81.  Rock  &  Son,  Hastings,  Sussex,  Manufiwtnrcn. — Im- 
proved pony  carriage  with  patent  spring,  invented  by  James 
Rock,  Jun. ;  drawings  of  the  patent  dioropha  carriage. 

82.  Thomson,  6.,  Stirling,  Designer  and  ManufiMlnnr. 
— Phaeton  for  one  or  two  horses ;  lever  balancing  dog-cart, 
for  regulating  the  weight  upon  the  horse. 

83.  Thorn,  W.  &  F.,  John-street,  Oxford-street,  Laodao. 
Inventors  and  Manufacturers. — ^An  improved  Broo^^iam, 
with  patent  nquimotive  springs  and  new  carriage  ventilatflr. 


CLASS  VI. 


MANUFACTURING  MACHIKES  AND  TOOLS. 


HAVING  in  the  preceding  Claas^  wMcli  illustrates  tbe  development  of  mauafacturing  poiver,  considered 
the  billnenc«:s  and  general  bearing  of  niacliijieiy  upon  social  progn'SvS,  any  further  n*marks  on  this  topic 
Arc  tmnecessar^'  in  this  place  ;  and  from  the  limited  space  available  for  tbu  pres<mt  nhxss  it  would  b*'  a  lio[M*les5 
taftk  to  attempt  to  convey  aa  idea  of  tbe  aution  of  loaiiy  of  tbe  ujafhiru's  inuluded  in  this  department. 

It  win  be  obeerved  that  by  tbe  division  of  Macliinen'  Into  two  ela^ises  it  was  designed  to  separate  tliuse 
a^aate  whicli  may  be  said  to  develop  power  to  l>i5  iiirther  applied,  from  the  niacbincii  wlilcli  perform  certain 
specific  operations,  such  a5  canlingT  spinning,  weaving,  and  the  like.  Tbe  peculiar  cliaracteristic  of  tboae 
beloD^ng  to  the  present  class  is,  that  they  eflect  what  was  fjreviouitly  accomplished  by  human  labour ;  and 
not  OD^ loaa  the  means  of  production  been  thereby  almost  indefiDit4jly  ext4:*ndod,  but  the  eost  bu^  been  at 
tlie  sfime  Ume  diminished,  and  a  certaiJity  of  oj>enition  hiis,  in  many  cases,  been  established^  rivalling,  if  not 
riomrling,  anythiug  de{^>ending  upon  hunum  skill.  The  applications  of  maebineiy  are  increasing  even*  dBy^ 
ind  tliBt  to  porposes  which  a  short  time  ago  it  would  have  been  regarded  as  simply  impogsibte  to  efiect  by 
fDch  meana*  Tne  sewing  machine  is  among  the  kttfst  triumphs*  in  this  direction,  tbe  satisfactor}-  working  of 
which  was  iDoslfiited  in  the  Exhibition  ;  and  an  exaininatioo  of  the  s^iuiple  and  ivgular  manner  in  which  it 
perfanned  itd  wckrk  could  not  fail  to  suggest  the  almost  unlimited  extensimi  oi'  such  agency. 

The  representadon  of  this  department  of  the  Exhiliitiun  wtv*  satisfactor)^ ;  a  grcAt  variety  of  machinery 
being  in  operation  a  portion  of  every  day.  In  those  for  textile  fabrics  tbe  didercnt  processes  were  illustrat*.^, 
&CKII  the  preparation  of  the  raw  material  through  the  spinning  and  weaving,  until  the  finished  article  was 
pftidtioed^  Cotton,  linen,  and  silk  goods  were  produced  in  vm-iet}\  Of  looms  there  were  several  at  work  ; 
toiao  weaving  the  coarest  articles,  and  others  ribbons  and  pophns.  Priutiog  presses  of  all  kinds  were  in  opc- 
fBtioo ;  and  the  publication  of  the  ^^  Exjwsitor"  we<*kly,  during  tbe  whole  period  the  Exliibitioo  remained 
opei^  convej^ed  to  thousands  of  visitors  an  accurate  idea  of  prluting  nuiehinery.  The  space  at  <mr  dis- 
|HMal  will  not,  however,  admit  of  noticing  the  contents  of  this  department  in  detail,  to  do  which  indeed  would 
ooeupj^  volume  ;  and,  following  tbe  course  adopted  witb  the  previous  ela.^s,  we  must  rest  satisfied  with  noiiring 
a  few  of  llie  articles,  the  whole  of  which,  however,  will  be  found  enumerated  to  the  Catalogue. 


FLAX-DRESSING  MACHDfKS. 

Up  to  a  ootnparAtively  recent  period  the  practice  of  the  fJax  industry  has  been  purely  empirical^  and 
*----"'*  xienoe  did  Httle  to  economize  the  cost  of  production.  Ileuee  tbe  great  dithculty  wbieh  attended 
I  to  districts  where  the  |;rctwth  of  the  crop  was  hitherto  little  known.  By  long  habit  tbe  small 
^  of  Kune  parts  of  Ulster  attamed  a  considerable  degree  oi' periection  in  tliis  branch  of  rural  econoniy, 
entireh'  ignorant  of  the  principles  involved  in  their  management^  and  (>«rtl»rming  tbe  whole  work 
by  manff^l  labour*  As  consumption  increased^  and  competition  on  the  part  of  other  coimtries  extended,  it  be- 
cuB^obTious  that  economy  of  protiuction  must  be  attended  to,  otherwise  this  branch  of  industry  wouhl  fail 
to  be  rcsminerative  to  the  farmer,  and  in  time  the  chief  snppbea  would  U;  import^'d.  So  fm*  as  the  men* 
ptrwtb  of  the  crop  is  concerned,  no  gi-eat  peculiarity  is  involved  to  diatinguisb  it  from  general  fiuTn  munage- 
aant:  but  wiien  carried  on  on  a  large  scafc,  the  preparation  of  the  crop  fur  the  spinner  involves  gravi:-  ilili* 
to  obviate  wliich  becomes  a  great  desideratum,  ("orameoeing  witli  the  sti-eping  or  pfeliminary 
O9C0amry  to  sepai-ate  the  fibre  from  the  woo<ly  stem,  considerable  progress  has  been  made  to  sys- 
iL  wliQe  the  mechanical  arrangements  for  dealing  with  it  afterwartls  have  also  ckime«l  mucJi  atten- 
Tbe  baad-actitching  is  laborious,  and  is,  besides,  intippH  cable  on  a  large  scale ;  and  although  th(s  scutdi 


mi 


long  in  use,  its  operation  has  not  been  satisfactorj%  still  leaving  the  invention  of  somt*  suitabhs 

_  ma^inery  a  matter  of  national  importance. 

*&»  alems  of  tbe  nlant^  or,  as  it  is  ti?rmed,  tbe  tlax  straw,  are  first  to  be  bruised,  to  break  the  woody  core, 

'  to  woaifi  extent  detach  the  fibre  from  it ;  and  of  the  broken  portions  of  the  slem  it  has  to  be  completely 

br  what  is  tenne<l  scutching  and  haclding.     Tbe  first  process  it  is  sought  to  effect  by  the  macinnc 

I  Dj  Samuel  Lawson  and  Sons  :  which  is  one  of  great  promise,  from  the  satisfactory  manner  in  which 

tba  ifeBHBgttpeHbrmed,  while  as  a  .specimen  nf  mechanicjd  ingenuity  it  is  entitleil  to  high  comuKndation, 

tbe  flax  from  tbe  straw  by  tin-  band,  as  when  examining  its  ([uality,  we  take  bt>lJ  of  a  single 

tfaa  pointa  of  the  thumbs  antl  fore-fingi:'rs,  these  being  close,  ami  opposite  to  each  other.  Theft, 

^         _  ait  one  end  of  the  stem,  we  with  a  geotle  nilibing  action  work  to  the  oppo-^ite  end,  loosening  the 

0^M  inisi  tbt  ftiaw  as  we  proceed,  and  breaking  tbe  latter.   When  this  is  done,  we  next,  holding  the  broken 

tbe  points  of  the  thumb  and  fore-finger  of  the  lelt  hand,  gently  strip  it  downwards,  between 
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the  nails  of  the  thumb  and  fore-finger  of  the  right  hand,  removing  the  broken  straw  from  the  fiax,  which 
concludes  the  operation.  And  such  is  the  modus  operandi  of  Lawson's  machine.  The  flax,  in  passing  be- 
tween revolving  rollers,  is  broken ;  and,  in  being  drawn  out  again,  the  straw  is  stripped  with  gentleness,  leaving 
the  fibre  at  the  full  length  it  grew,  and  free  from  any  waste,  so  that  the  operations  of  breaking  and  scutching 
are  performed  by  one  machine  at  one  and  the  same  time,  which  is  the  peculiar  characteristic  of  this  inven- 
tion. The  accompanying  engravings  represent  a  side  and  end  view  of  the  machine;  which,  we  may  observe, 
18  composed  ahnost  wholly  of  iron,  and  may  be  characterized  as  a  double  machine  comprised  within  a  single 
framework.  In  each  part  or  machine  are  a  pair  of  rollers,  a  vertical  alternate -moving  framed  beam,  uod  a 
set  of  SIX  or  more  flax-holders  made  of  wood.  Each  roller  is  divided  into  four  lengths,  each  piece  being 
differently  fluted— finest  at  the  finishing  end,  and  coarsest  at  the  commencing  end.  The  rollers  are  fed  fttmi 


Lawson  and  Sons'  Flax-dressing  Machine. 

above,  so  that  they  move  inwards,  and  at  the  rate  of  150  revolutions  per  minute.  The  two  alternate -monng 
beams  are  framed  or  hollow,  oscillate  above  the  rollers,  one  perpendicularly  between  each  pair,  and  are  open 
at  the  bottom.  Each  flax-holder  is  composed  of  two  pieces  of  wood,  between  which  a  handful  of  flax  is  held 
firm.  It  slides  lengthways  in  the  interior  of  the  beam,  each  beam  holding  six  of  such  flax -holders,  four  above 
the  rollers,  and  one  at  each  end,  for  the  feeding  and  discharging.  The  rollers  break  the  flax  as  it  passes  in 
between  them,  and  scutch  it  as  it  is  drawn  up  against  their  motion  by  the  beam  in  its  ascent.  The  beams 
hold  the  flax-holders,  directing  them,  as  they  descend  perpendicularly  to  the  rollers,  and  drawing  them  up 
again  when  they  ascend ;  and  the  flax -holders  hold  the  flax  by  one  end,  the  part  operated  upon  by  the  rollers 
being  suspended  below,  so  that  when  they  descend  close  to  them,  the  whole  is  dressed  to  a  given  length, 
passing  down  and  up  between  each  of  the  divisions  of  the  rollers  before  it  is  finished,  when  it  is  &en 
reversed  in  the  holder. 

It  is  difiicidt  to  form  an  idea  of  the  manner  in  which  the  operations  thus  described  are  performed  without 
actually  seeing  the  machine  at  work.  The  attendance  immediately  required  is  a  person  at  one  end  to  supply 
the  handfuls  of  flax,  and  another  at  the  other  end  to  remove  them  when  finished,  thus  economizing  laboYV 
to  the  utmost  extent,  while  the  fibre  does  not  appear  to  be  subjected  to  any  harsh  treatment  that  would 
produce  unnecessary  waste.  Six  or  eight  handfuls  per  minute  are  dressed  m  this  manner,  a  single  ma- 
chine worked  by  one-horse  power  being  capable  of  turning  out  twenty-five  stones  of  prepared  flax  per  day. 
This  invention,  in  short,  cannot  fail  to  perform  an  important  part  in  revolutionizing  this  branch  of  industry. 
Great  as  has  been  the  progress  in  it  for  some  time  past,  and  much  as  the  production  of  the  article  has 
extended,  it  is  only  necessary  to  witness  the  action  of  such  a  machine  as  that  to  which  attention  is  now 
directed  to  perceive  that  stiU  further  progress  is  yet  to  be  made,  of  the  extent  of  which  it  is  difficult  to  fonn 
a  conception.  To  the  brilliant  future  of  the  linen  manufacture,  this,  however,  is  but  a  step  ;  the  Messrs 
Lawson  being  now  engaged  in  carrying  out  further  improvements.  The  effect  of  all  these  bids  fair  to  pboe 
the  linen  trade  on  a  par  with  the  cotton  manufacture. 

The  other  flax -dressing  machine  in  the  Exhibition  was  that  of  James  Combe  and  Co.,  of  Belfast,  de- 
signed to  give  the  fibre  the  final  dressing  to  prepare  it  for  the  spinner.  This  machine  has  two  cireles  thirty 
inches  diameter,  with  six  gradations  of  hackles,  and  is  suited  for  dressing  flax  about  thirteen  inches  long,  to 
spin  to  about  140  leas  per  pound,  of  which  it  will  dress  four  to  five  cwt.  per  day,  with  four  boys  attenSng 
it ;  but  the  principle  is  equally  adapted  for,  and  has  been  successfully  applied  to,  the  finest  as  well  as  the 
coarser  numbers  of  yam.    Both  sides  of  the  flax  are  hackled  on  each  gradation  or  fineness  of  hackles  before 
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il  pimes  to  the  next,  by  reversing  the  direction  of  the  rotation  of  the  circles  of  hackles^  which  is  eflfectecl  in  a 
Terr  dioplc  manner  by  the  fiction  of  the  miu'liine  it.self  changing  the  position  of  a  gtrap  from  oue  ptiHey  to 
anotlicT :  the  <^in^J€*s  are  so  light,  uml  run  so  eai^ily,  tbiit  the  reversing  lis  jiceompbfihed  without  any  appreciii- 
^^li?  loss  of  time^  Jind  ii<  rather  an  atJvuiitage  than  otherwiset  by  caiisini^  the  hackles  to  act  j^eutly  when  they 
}^..^,,.  ♦..  ..,,1  into  the  flax.  The  muehine  is  stlf-acting  in  all  its  movements,  the  attendants  baviog 
'he  holders,  filled  with  flax^  in  a  sbde^  at  one  end  of  each  cirele,  after  which  they  are  carried 
tj^ii.  .:..  ..,.,clune,  and  the  flax  is  acted  upon  ^adually,  by  hackles  of  each  dc;jfrt*e  of  finenestf  in  fiuccessioti. 
Tbc  hackle  i»ins  are  arranpi'tl  in  lines,  at  intervals,  varyin>»  from  about  a  (inarter  of  an  inch  to  three  or 
IbnrtinH^  that  «iistanoe  apai't^  aeeorcbng  to  the  tinencsa  of  the  work  for  wbii'li  the  machine  Is  intended.  By 
tlui  attmngctncnt,  a  hir^»  nurnVxi-r  of  hackles  act  simidtaueously,  and  are  passe<l  through  the  flax,  wliieli 
coabJiSB  tlie  madiiDe  to  do  fine  work  with  open  haekJes  ;  and  the  tlax  iiei^  so  lightly  on  the  {>oiiits  of  the  pini«, 
dial  a  grmi  yield  of  dressed  flax  is  obtained. 


MACHINES  FOR  WORKING  IS  WCK»I>. 

While  in  one  end  of  the  Court  appropriated  to  the  objcets  included  in  this  class  the  machines  for  working 
aiitali  might  be  seen  in  operation  performing  their  allotted  task  with  a  degree  of  reguhirity  which  machinery 
only  oiti  do,  ciost*  by  there?  were  machines^  for  working  in  wood  which  were  scarcely  i>osseftsed  of  lesa  interest, 
Tbe  cost  of  the  raw  nmtenal  ofearpenti'y  often  formtJ  bat  a  famuli  pn>portion  of  that  of  the  manufaeturt^ 
^Vticle :  and  !hi5  enhancement  of  its  value  will  at  ooce  show  the  importance  of  any  nmelilnery  which  can 
*h  the  cost  of  lahour.  or  enable  the  conntrj*  proilnting  timber  to  send  it  to  market  in  even  a  partially 
lawnifactiired  stjite.  Now,  tins  cannot  lie  doue  in  those  thinly  peopled  districts  where  timber  is  grown, 
wtlihout  the  aid  of  maehiner}-,  whilst  the  cost  of  carriage  precludes  in  many  distncts  the  possibility  of  profitable 
tr--'"  "*  The  machinen'  exhibited  by  Mr.  Furne,«s,  of  Liverpool,  showed  what  has  l>een  done  in  this  direc- 
I  "diiiarv  sawing  machine  has  been  long  known  ;   but  witli  it  the  ust;  of  machinery  commonly  ended. 

\\  ,  ,.„  .,  ..r.v  the  difficulty  of  the  eoarst*  phming  of  sawn  wood,  and  the  t^Mliousness  and  difficulty  of  the  ofxi- 
rati«iii*  Hy  the  machinery  to  which  we  now  refer  the  carpenter  receives  his  planks  cours+2  jjhmed,  re^idy  for 
llic  lu|rh<  >t  *\i  n-isc  of  his  art  and  skill ;  tJiis  is  efJl-cted  by  a  spindle,  which  carries  on  it  curved  knives  or  phine 
irasii,  :  '.vith  great  \elocity,  and  coming  Into  contact  with  the  wood  as  they  revolve,  so  as  to  talce  off" 

a  niiii  Jit  c'ticb  revolution.     The  wood,  by  the  action  of  grooved  rollers,  is  moved  forward  so  a^ito 

y  ions  under  the  action  of  the  planing  knives,  ami  in  this  way  a  surtactr  is  smoothed  in  an 

of  time.  A  similar  machine  is  ut;ed  for  cutting  mouldings,  the  it'^olving  knives  being 
"t  t!(  moulding  required,  and  six  or  seven  teet  of  moulding  can  Iw,  turned  out  by  this 
i[  iji-  I  Ti!i;^ht  dressing  or  finishing  to  be  fitted  for  doors,  window  trames,  i\:c.)^  in  the  course 
In  tact,  there  is  no  form  produced  by  the  plane  that  cimnot  be  given  by  thL^j  machine. 
The  morticing,  t<^nnoning,  and  boring  machines  of  the  same  exhibiter  show  still  further  ingenuity.  In 
tile  f5>mieT  of  these  a  mortice  chisel,  of  peculiar  foi*m,  is  made,  by  means  of  an  excentric  wheel,  to  move  verti* 
tmXly  with  a  precision  suqwi^ising  that  of  the  best  workman.  The  work  is  set  under  it,  and  by  the  motion  of 
the  fcf  "    1  motive  piower,  the  chise!  enten<  into  action,  cutting  a  mortice  of  the  retjuired  depth 

•Imoi;  ;,  so  rapid  does  its  motion  app(*ar.     In  the  tennoning  machine  that  portion  of  cai^ientry 

tKVJVni  ii\  Tijv  jriuriii-i'  IS  cut ;  and,  in  fact,  the  laborious  part  of  the  work  executed  with  a  degree  of  accuracy, 
■s  Will  as  rapidity,  which  is  amazing.     Tlie  tenon  machine  acts  verj-  .simply.     In  it  the  action  of  the  saw  and 

plaiuit';r '   ■  •   are  combined.  By  the  former  the  cross  cut  of  the  tenon  is  made  of  the  recpiired  depth  by  the 

i«w,  ai  '  action  of  the  planing  machine  cuts  off  the  wood  at  each  side  of  the  tenon.     By  such  ma- 

-j  _^.  .  „-.uess  of  the  carpenter  will  be  reduced  to  fitting  together  the  work  prepared  to  Ins  hand. 


nuchii 

of  a  fcvt  seconds. 


WESTRUP  s*  CONICAL  FLillIR  MILL. 

Tbe  oooica]  flour  mill  comprises  a  oombi nation  of  two  pairs  of  mill*stones  working  together,  the  one  pair 
I  •boi'9  ll>^  oilier,  so  thiit  the  upper  pair  commence  the  grimliug  proi-ess,  which  is  completed  by  the 
one*.     There  h  a  space  l>etween  the  two  pair  of  mill-9tone«  of  about  27  to  oO  inches  in  height ;  and 
n  of  this  space  is  used  as  a  vertical  dressing  mill,  the  spindle  which  drives  the  stones  being 
N  and  the  space  enclosed  with  a  cylindrical  screen  of  tine  wire-cIoth  mounted  on  a  frame  in 
way.  The  npper  stones  in  both  cases  are  fixe<l,  and  the  lower  ones  revolve.    The  former  consist  each 
ttfiwo  pKTtaf  or  eeinicircles,  Ixjlttjd  together  for  eonveuieuci*  of  fixing  and  dis].dacing  when  needful ;  and 
^*^  M^  Qipable  of  adjustment  by  means  of  fixed  wedges  or  inclined  planes  on  wliich  they  rest,  so  that  by 
I^M^  «f  a  wTew  they  are  raisetl  or  loweretl,  ami  the  grinding  space  adjusted  with  the  utmost  facility. 
\^*hich  revolve  are  convex,  and  the  upper  stom?s  are  concave  and  annular.     The  diameter 
iiiches,  and  the  grinding  surface  on  each  side  of  this  ring  of  stone  8  or  9  inches  broad  ; 
I  II  that  Mridth  V>eing  about  four  inches.  The  small  sixe  of  the  stones  necessarily  requires 

JptaJL  npidii  u  the  speed  being  about  260  revolutions  \Hir  minute. 

In  tw  opt'iiiijuii  ui  this  mill  the  flour  is  brushed  tlirough  the  wire-work  of  the  Tertical  cylinder,  and  re* 
1  in  %casinff  of  wood.  The  portions  imperfectly  ground  pass  into  the  lower  piur  of  stones,  and  are 
mU%  meal  re^idy  for  dressing  in  the  or^linary  way.  Tbt-  arrangement  for  suppKing  the  grain  is  dif- 
brwat  ^im  that  onlinarily  adopted.  As  it  cannot  be  th^hvered  in  the  centre  of  the  upper  mill-stones,  a  hon- 
p9  or  dhfliDber  i»  nhiced  on  one  side,  witli  a  sliding-tube  or  feed-pipe  in  the  top  of  it,  and  an  upright  spinale 
witt^  taawjiag,  m  uicb  and  revolving  quickly,  evenly  distributes  tue  corn. 

*fbfc  dktifiTiMons  lj<  re  given  will  be  seen  to  vary  very  much  from  those  of  the  part^  of  the  ordinary  flour 
■31.    In  tht  ^»n  of  the  latter,  there  is  a  lower  fixed  circular  stone,  and  an  npper  revolving  one,  the 

^MHier  Oif  I  -  tisually  about  4  feet  6  inches.     The  average  weight  of  these  stones  is  about  14  cwt., 

1^  is  h  ordiiiafiJy  iound  that  the  grinding  surface  presented  is  so  extended  aa  to  render  the  delivisry  of  thu 


184 


THE  miSH  mDUSTEIAL  EXHIBITION, 


[C 


flour  extremely  slow  and  uncertain ;  and  the  evil  arismg  from  ttiia  is  tliat  the  flour,  finding  otdy  a  pi 
escape,  h  triturated  and  retriturated,  to  its  gn>at  injury.  A  single  pair  of  such  stones  is  oiikuLitcd  to  re<[uire 
I  he  power  of  a  four- horse  engine  to  maintain  the 
needful  speed.  In  the  conical  mill  the  weight  of 
the  running  stofie  is  reiluct?d  from  14  cwt.  to  1 J  cwt, ; 
and  by  placing  it  bejieath  instead  of  above  the  fixed 
jitone,  a  nmch  more  delieate  adjustment  of  the  run- 
ning  !mrface:9  may  be  effected  than  is  practicable 
under  the  old  system.  By  a  judicious  modification 
of  the  ordinaiT  modie*  of  dressing,  or  rather  by  a 
combination  of  mill  with  the  dressing  machine,  a 
perfect  separation  of  the  flour  from  the  bran  takes 
pUce  at  tne  moment  they  escape  froui  the  stones. 
The  bran  sdll  ri?main.<i  in  the  mill,  and  fallts  by  Ita 
own  gravity  to  the  second  pair  of  stone*,  where  it  is 
further  opcirated  on ;  and  thus  nothing  is  left  uncon- 
verted into  flour.  The  com  h  so  short  a  time  in 
passing  through  the  null  that  the  bran  b  delivered 
in  flakes^,  many  of  them  neaily  the  entire  skin  of  the 
wheat ;  and  the  grinding  lieing  so  quickly  done  the 
llour  comes  away  comparatively  cold. 

The  construction  of  this  null  will  t>e  e^isily  under* 
stood  bv  a  reference  to  the  accompanying  engrav- 
ing, which  repmsents  a  section  of  it,  to  which  also  a 
nettle  of  feet  k  ajipecded.  A,  B,  and  C,  imlicatt*, 
respectively,  the  ft»ed-pij>ei  chamber  containing  the 
fced-regulat*c»r,  and  the  arrange miait  for  acting  tip* 
on  it ;  D  is  the  cbaml>er  over  the  e)  e  of  the  stones, 
which  receives  the  grain  for  the  ivgulator ;  E  and  G 
are  the  fixed  stones  of  the  upper  and  lower  course, 
and  F  and  II  the  runners;  1  b  the  si)indlo  upon 
which  the  runners  work,  being  driven  by  the  bevil 
wheel  antl  driving  shall  K  ;  L  is  the  iron  frame  sus- 
taining the  whole  machine ;  M  is  the  upright  wire 
cylinder,  and  N  the  bruahii)  acting  ujion  it ;  and  O 
jyid  P  are  the  regulators  for  adjusting  the  iip^Xir  ajid 
lower  itones. 

Of  the  various  contrivances  which  the  Exhibition 
presented  for  cheapening  production,  and  for  subati- 
tutsng  the  use  of  machinery'  for  human  labour,  there 
WHS,  perhaps,  none  ao  suggestive,  certainly  none  more 
im(>ortant  in  one  sense, tlum the  sewing macliine,  which 
was  to  be  ^een  daily  at  work  at  the  east  end  of  one 
of  the  northern  galleries.  When  we  consider  tlie  enor- 
luous  number  of  those  who  now  ply  the  needle — the 
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instmiuent  of  all  others  of  most  extensive  use^ — and  the  wonderftil  ywwers  of  the  machine  whicli  seems  to  be 
destined,  to  some  extent  at  least,  to  take  their  place^  we  shall  find  that  there  were  few  objects  in  the  Kxhi- 
bition  moixi  deserving  of  attention.     There  can  be  no  room  to  doubt  that  ere  long  all  the  conmer  kinds  of 
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work  will  be  performed  by  the  sewing  machine  ;  the  finer  kinds  of  sewing,  including  all  kiL<l 
being  reserveil  for  the  seamstress.     Who  shall  speculate  on  the  changes  which  it  must  ever^ 

The  sewing  machine  may  be  e^ctively  used  for  all  ordinary  neetUe-work.  It  will  m 
gttnnent,  with  the  exception  of  sewing  on  the  buttons  and  working  the  button  hoh-s*  It  will 
work  with  equal  facility  whether  the  material  be  light  or  heavy ;  hence  we  mav  conclude  thi^ 
in  the  first  instance,  will  be  to  the  coarser  description  of  work,  which  is  at  all  times  ditficult  to  txoauUs  bf 
hand  bbour.  Stitching  of  corsets,  making  up  tacks  and  carpets,  sewing  ramps  of  boot»  and  shoes^  laaf,  m 
example,  be  done  by  the  madiine  quite  as  well  as  by  the  hand.  The  stitches,  moreover,  will  lie  of  »  untfons 
lengdi,  and  the  tension  of  the  thread  on  each  part  constant,  which  is  not  always  tlie  ca^  in  sewing  bv  liftMi 

The  sewing  machine  was  firet  introduced  into  these  countries  in  1846^  when  a  patent  was  -  '  '  f^«r 

the  invention,  which  we  derive  from  the  other  side  of  the  Atlantic ;  but  this  first  attempt  wa*-  « 

t-oo  complicated  for  ordinary'  use.  Several  modificivtions  were  subsequently  matle.  until  in  l*v»i  Mie  i^tm* 
caslure  Sewing  Machine  Company  was  formed ;  and  short  as  is  the  time  since  the  first  j>atent  was  taken  mtL 
wti  are  informed  that  so  rapidly  have  subsequent  improvemenU)  been  made  that  the  Company  Joil  JUMol 
has  thirteen  patents,  the  machine  m  the  Exhuiilion  Ix-ing  founded  on  several  of  these  piitenti. 

In  using  the  sewing  machine,  the  cloth  to  W  si.'wn  18  cut  and  basted  as  if  for  ordinary  hand-flrvwiog*  It 
is  then  placed  in  a  movable  cbunp  under  the  needle,  and  is  moved  forward  as  the  scam  progrcsBes.  Hn 
direction  of  the  se^m  is  cntb^ly  at  the  command  of  the  attendant,  which  in  fact  is  tlie  onlr  niattia'  to  b* 
looked  to*  The  neeiHo  is  fixed  in  a  portion  of  the  machine  which  moves  up  and  down  to  msJu;  tlie  stitdns; 
and  it  is  provided  with  a  groove  on  each  side  which  the  thread  occupies^  the  eye  being  removed  bat  m  mall 
distance  from  the  point.    The  grooves  iecme  the  thread  from  being  chafed  or  worn,  as  k  tlie  cue  wiib 
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ordmarj  hand-sewing.  The  portion  of  the  thread  passed  through  the  cloth  is  only  mifficicait  to  make  the* 
ititch.  There  is  a  small  shuttle  working  hortzoiUally  IwJow  the  elolh^  in  e^jonexioti  with  the  iipinght  needle 
«iid  thread :  and  after  the  needle  passes  through  the  cloth  it  rise^  suffieieiitiy  to  allow  the  shiittlt;  to  past* 
tliTOtmh  the  loop  thus  formed^  and  made  above  the  eye,  after  which  the  necdk^  is  withdrawn,  catching  the 
thread  from  the  shuttle  mid  dirawing  it  into  the  cloth.  Thcs  two  tlireads  stiind  in  the  nilation  to  each  other 
of  the  Knkfi  of  a  chain^  in  the  centre  of  the  cloth,  while  both  sides  present  a  similar  appejirance,  the  BC^ani 
beixip  like  that  of  a  aaddler  or  shoemaker.  By  a  simple  contrivance  the  amount  of  tension  may  be  regulated 
St  [Mettsare ;  that  j«,  the  threads  may  be  pulled  fimdy  or  t?lightly  as  desired.  That  iireffularity  in  sewing, 
proceeding  from  the  stitches  not  being  placed  in  the  same  right  line,  and  which  h  so  ohjectionahle  both  as 
wyrda  the  strength  and  appearand'  of  the  scam  when  stretched,  is  entirely  avoided  by  macliine- sewing, 
Tfc  machine  may  be  workeil  by  the  iiand  (a  handle  lieinz  tunicd  round),  or  a  band  may  be  used  wherever 
tbez^  is  machinery  in  motion.  It  requiiTs  a  space  of  a  little  over  two  suuare  feet  t-o  stand  on,  and  it  ma^ 
easily  be  carried  about  by  one  hand.  The  amoimt  of  work  jM?rforrae*l  will  depend  on  the  speed  at  which  it  is 
«lnTen ;  and  may^  vary  fhom  500  to  1(X>0  stitches  per  minute,  from  which  data  the  powers  of  the  machine 
may  be  easily  estimated. 

Tbe  construction  here  described  h  that  of  the  machine  exhibited  by  Mr.  Srmckman,  of  Belfast^  who  is 
'  Jed  to  the  credit  of  being  the  first  to  introduce  it  into  Ireland.  Various  otner  modifications  of  it  have 
I  made,  depeodiug  somewhat  on  the  kind  of  work  to  be  done ;  and  aghince  at  any  of  them  at  work  cannot 
*  coDi^noe  the  most  stt^ptieal  that  the  problem  of  sewing  by  machinery  has  been  isolved.  llie  compa- 
ny hi^  price  at  which  the  macliincs  an*  sold,  and  the  fbrmidable  oppowtion  which  their  use  is  sure  to 
ater  from  the  workmen,  will  prevent  their  exteni*ion  so  rapidly  as  they  deserve.  They  will,  however, 
"^y  make  way  despite  of  all  opposition  ;  and  ere  long  we  may  expect  to  find  all  the  ortlinary  sewing 
i  by  machinery. 
Tbe  aewing  machine  is,  in  thct,  one  of  the  triumphs  of  the  age ;  and  the  excellence  of  its  work  is  not  more 
to  b<»  ailmired  than  its  extreme  simpUcity  when  examine<L  It  is,  conBequent]y»  but  little  liable  to  go  out  of 
order.  In  one  or  two  days  an  intelligent  attendant  can  be  taught  to  wonc  it,  and  when  set  at  work,  the  only 
sltcntion  required^  as  before  observed,  b  to  look  after  the  direction  of  the  seam, — J.  S, 


AfmUDVCKK.  B^  &  Co.,  Dublin,  Proprieton.^'Miiho- 

r  and  bmap-mounted  In^  pc^plin  loom^  with  Jaiquant 

hiae,  and  new  bmcading  apiiamtus,  at  work. 

Battk  of  Irklaitd,  The,  per  W,  Graves,  Secretify, 

i  f^mprifstor.— 6nibb'5  numbering  machine ;  Cottons 

■niomitqn  weighing  machiDe. 

?f  ' ,  MaDcheiter,  DeaigDer. — Plan  of  a  mdiAl 

machme,  with  •df-acting  down  motion 

.  giear ;  the  table  may  be  act  to  any  angle 

€>OAt«a  A  Totrvo,  Lagan  Foondrv,  Belfn^t,  Mann- 
fciimn  k  sot  of  side  pipea,  with  ateam  vht^sia,  and  sd£- 
lifaltfkig  oooical  valve*  of  a  new  cotiAtniction,  cdctdated 
§m  a  stMiu  B'lj^iiMii  of  thirty  borae-power. 

.«,  Cos»T,  T^  Wladjor  Terrace,   PortobeHo,   BuMIsl^ 
t  in  opoation,  cuttiDgf  boring,  and  paUahtng  aheUs, 
'icture  of  battona 

e^  Ctmnm,  J,,  &  Co,,  Bd&st,  Inveaton  and  Mmmfac- 
Bwa^-PimiPt  tevetaing  cyliutler  hadding  machine  for 
niii^llax. 

7.  CocKmt  £  Ststhkhs,  Bladdiall-phice,  Dtiblin, 
lanafiliftiiUflta — Dooble  acting  patent  platteu  printing  ma- 
Um^  ioipvBved  CkiLiuDbian  pnntiug  preaa 
^  Gmascnx,  A.,  Be^^ley,  Yorkshire,  ManufiiGturer. — 
tit  flooT  rain ;  Croa»kill*s  patent  exctntric  mill 
i  prodaoe,  iui. ;  Cru65ldlf  a  patent  estccntnc 
inenls^  &c 

9.  DawiOK,  Jotm,  Greenpark,  Linlithgow,  lovimtor  and 
Prg[pila0r,.<»DlitiIlen'  recurding  doee  Mfc,  fur  the  better 
semfa^  llw  Rwms  orisEng  from  British  aphita  mode  hi 
Atfflvia  !■  die  kiogdom,  ondUkewiae  for  the  proteotioii  of 
Mflm,  dafing  the  prooen  of  dlstination,  from  thefti  com- 
■liiiad  bf  their  operatives  at  the  worm  ends. 

tOl  Db  Bttftors  ft  Co,f  Londim,  and  Stiangeway  MU^ 
liinifciiUfr^  Mtntifiutiireia.'— Patoit  vulcanized  Indian 
nLicr  IpbAbI)  diaw*4pfingi|  and  bearing-frpringyifur  railway 
laiffi^uBt  Bo4d  of  a  railway  cbahr,  reoenUy  invented — one 
el  cHt  Md  OBB  of  wrooght  iron, 

IL  Dn  ta  Bra  ft  Co,,  Banhill  Row,  London,  Manu- 
ia f Wiiffc  yaiilope  fohiing  and  ^^umming  machine  (in- 
9m§wA  1^  &  8II1  aad  W.  De  La  Hue)  folding  and  gum- 
ttiHf  lisiQ^  ^nnlcfiM  per  mtnttte. 


12.  Eustace,  R  ft  J*,  Weavcn'-flquArc,  Dublin,  Btimn- 
facturer^, — An  improved  girth  web  loom  at  work. 

13.  FtJBKHSs,  W.,  Liverpool,  Manufikctorer.— MocMue" 
for  working  in  wood. 

14.  Gauoker,  R.,  J.,  &W.,  Liverpool  and  Flint,  Mann- 
CactamrH  and  Importera. — Boxwood  bobbins  and  boeaeft« 
lancewood  creel  pc!;^  for  t!ax,  cotton,  and  wonted  ^tirnivn 
and  weavers;  boxwotKl  g^lmlet  hi^ads,  botton  moulds, 
sqaares  for  bobbin  buHhea,  and  scales  or  rules;  Ugnum  vit» 
beam  and  nib-boarda,  for  cuniera  and  blrauiherB ;  Ix)3cwo<m1 
blocks  for  wood  engravers. 

15.  GiBsos,  W.,  ft  Co-t  Glasgow.^— Power  and  h&nd- 
loora  shuttles  for  ctrtton,  Unen^  and  woollen  weaving. 

16.  Glehsy,  CiLARLEfn,  Lombftnl-stroet,  London,  and 
Bolbriggan,'— A  frame  at  work  making  Balbriggan  cotton 
hoHJery, 

17.  Goinia,  H.^  Claifr-streat,  DubHn,  Producer* — Print- 
ing, engraving,  and  lithof^phy  exhiMted  in  operation. 

1 8.  Grajiaji  Lemos  &  Co.,  Lower  SackviDe-street,  Dul>- 
lin,  Mannfttcturera  and  Proprietors. — St«am  confection  pan 
at  work,  showing  how  comUta  ore  made,  and  wrought  by 
their  workmen. 

19.  Grkejtwood^  J,,  Wttter-lane^'Ijeeds.— Circle  used  in 
combing  wool;  hand-hocklea;  gills  for  preparing  dax  and 
wooL 

20.  Gcjra  ft  CAii:SRO!t,  Fleet-street,  Dublin,  Proprietoca 
— Dcmble  cylinder  newspaper  printiiig  machine  at  work, 
printing  the  "  Exhibition  E-^podtor/' 

21.  Hai.l,  W.,  Coit^tlecomer,  Co.  Kilkenny^  Inventor 
ond  Propri<?tor.— Working  model  of  on  apparatus  for  con- 
verting dried  peat  into  clmrcoid. 

22.  bcGiLAM,  H,  Strand,  London,  Pfopif«tor. — Printing 
machine. 

23.  JoKas,  Edwabo,  Colleg&-green,  Dublin* — A  velvet 
loom  at  work. 

24.  Kekly  ft  Lbkch,  Graflon-stroet,  Dublin,  Fropriotars, 
— A  Jacquord  loom  at  work  weaving  poplin. 

26.  K£KifAN,  T.,  ft  So!f,  Fishomble-street,  Dublin,  In- 
ventors and  Manufacturers.— Amateur  tunuug  lathes  of 
di€ei«Dl  rixm  and  co(nstructionA»  with  many  original  con- 
trivances for  ornamental  turning,  ftc;  slide  rests,  with 
Kennan's  muversal  cutter,  or  excentric  and  fly  cutters; 
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grinding-stones,  on  iron  frames,  with  improved  tool  holders ; 
portable  vice  stand,  or  filing  bench;  improved  joiners' 
benches ;  circular  sawing  machines,  to  be  worked  by  foot 
or  power ;  machine  for  planing  metals ;  right-line  dividing- 
engine,  capable  of  drawing  a  thousand  lines  per  inch ;  letter 
copying  and  embossing  presses ;  jointed  ladder ;  apparatus 
for  bUsting  roots  of  trees,  &c. ;  improved  apparatus  for 
straining  wire  for  fences;  surface  plates,  or  planoscopes; 
with  various  other  mechanical  tools  and  contrivances. 

26.  Kerb,  W.  H.,  &  Co.,  Royal  Porcelain  Works,  Wor- 
cester.— Processes  illustrating  the  manufacture  of  China  and 
porcelain  in  its  various  stages,  by  workmen  from  the  manu- 
factory of  exhibiters. 

27.  Lawson,  S.,  &  Sons,  Leeds  and  Belfast,  Inventors 
and  Manufacturers. — Patent  double  flax  scutching  machine ; 
portable  drilling  machine ;  small  slide  lathe ;  a  case  show- 
ing the  different  stages  of  flax,  from  the  seed  to  the  linen 
cloth,  in  its  finished  state. 

28.  Lewis,  F.,  &  Sons,  Manchester,  Manufacturers. — 
Sliding  and  screw  cutting  lathe;  planing  machines;  port- 
able drilling  and  boring  machines;  models  of  MacLardy 
and  Lewis'  patent  spindles,  for  slubbing,  roving,  and  dou- 
bling frames. 

29.  Long,  T.,  Paul's  Works,  Edinburgh,  Manufiicturer. 
— Improved  Columbian  printing  press. 

30.  Lyon,  A.,  Windmill-street,  Finsbuiy,  London,  In- 
ventor and  Manufacturer. — Noiseless  sausage-making  ma- 
chines ;  seamless  leather  rollers  for  lithographic  printing. 

81.  Manix)ve,  Alliott,  &  Seyrio,  Bloomsgrove  Works, 
near  Nottingham,  Manufacturers  and  Proprietors. — Centri- 
fugal sugar  purifying  machine  and  drying  machine,  with 
engine  to  work  same;  centrifugal  drying  machine,  to  be 
worked  by  hand;  circular  looms  for  making  hosiery  and 
woven  fabrics;  circular  stocking  frames;  patent  colour- 
extracting  apparatus,  invented  by  Aim£  Boura. 

82.  Marlow,  Brothers,  Merchants'-quay,  Dublin. — 
Lithographic  press  and  ink  table ;  lithographic  stones,  with 
drawings  thereon,  to  be  printed  in  the  Exhibition. 

33.  Mason,  J.,  Rochdale,  Inventor  and  Manufacturer. — 
Patent  clubbing  frame  for  cotton,  flax,  and  other  fibrous 
substance.s,  with  Mason's  patent  long  collars  or  bearings  to 
the  spindles,  separating  plates,  and  other  improvements ; 
patent  roving  frame  for  cotton,  flax,  &c.,  with  the  patent 
collars  and  other  improvements. 

34.  MiRFiN  &  Selby,  Leicester,  Manufacturers  and  Pro- 
prietors.— Patent  circular  knitting  machine,  for  making 
seamless  elastic  petticoats ;  specimen  of  yam. 

35.  Morrall,  a.,  Studley,  Redditch,  Gresham-street, 
City,  London,  and  Gravel-lane,  Salford,  Manchester,  In- 
ventor and  Manufacturer. — Machines  and  apparatus  for 
stamping,  eyeing,  filing,  and  polishing  needles;  model, 
showing  the  process  of  scouring  needles ;  samples  of  needles 
made  by  hand,  and  the  tools  used,  previous  to  the  introduc- 
tion of  machinery,  by  exhibiter. 

36.  M'Bride,  J.,  Glasgow,  Inventor  and  Patentee. — 
Power-loom  for  working  ginghams,  &c.,  with  patent  shift- 
ing shuttle  box  apparatus  to  work  two  to  five  shuttles; 
patent  combination  of  loose  reed,  with  shifting  shuttle 
boxes. 

37.  OTooLE,  J.  M.,  Hawkins'-street,  Dublin,  Proprietor. 
• — Columbian  printing  press  and  improved  metal  inking 
table,  with  cases  and  type ;  plain  and  ornamental  printing 
in  operation. 

38.  OxLEY,  W.,  &  Co.,  Manchester,  Manufacturers.— 
Working  model  of  a  patent  steam-heating  apparatus,  suit- 
able for  flax-spinners,  bleachers,  &c,  also,  for  ventilation ; 
patent  self-acting  regulator,  for  working  dampers  of  steam 
boilers;  [Mitent  steam  indicators,  shoeing  the  pressure  in 
steam  boilers,  and  the  vacuum  in  engines ;  Lee's  and  Haley's 
safety  signals,  for  steam  boilers ;  patent  self-acting  oU  lubri- 
cators, for  shafting ;  tin  roving  or  sliver  cans,  for  spinning 
mills,  with  various  oil  cans ;  store  oil  cistern,  to  hold  326 
gallons;  safety  reflector,  and  large  onuunenUl  gas  lamps. 


89.  Pabkkb,  C.  E.,  &  C,  Dundee,  Inventora  and  Mann- 
factuienu — Parker's  patent  power  looms,  and  other  power 
looms;  Parker's  self-acting,  parallel,  and  step  winding  ma- 
chines. 

40.  Pemberton,  G.,  Dublin. — A  model  of  steam-engine. 

41.  PiM,  Brothers,  &  Co.,  George's-street,  Dublin,  Ma- 
nufacturers.— Loom  for  the  manufacture  of  velvets;  Jac- 
quard  loom,  with  brocading  machine,  of  the  newest  descrip- 
tion, at  work  upon  a  pattern  designed  at  the  Dublin  School 
of  Design. 

42.  Preston,  F.,  Manchester,  Manufacturer. — Various 
spindles  and  flyers  used  in  machinery  for  preparing,  spin- 
ning, and  doubling  cotton,  silk,  wool,  and  flax. 

43.  PuRKis  &  Nelson,  Joy's  Entry,  and  Union-atreet, 
Donegal-street,  Belfast,  Manufacturers.— Hand  and  ma- 
chine flax  hackles  and  gills,  made  of  Child's  improved 
pointed  and  tempered  steel  hackle  pins. 

44.  Ryper,  W.,  Bolton,  Lancashire,  Inventor  and  Ma- 
nufacturer.— Patent  forging  machine,  to  be  worked  by  steam 
power;  specimens  of  iron  and  steel  forged,  drawn  down  and 
swaged  by  same. 

45.  Service,  W.,  RuUand-terrace,  Homsey-road,  Hol- 
loway,  London,  Inventor  and  Manufacturer. — Machine  with 
new  stop  motion,  for  making  elastic  braid. 

46.  Smyth  &  Co.,  Lower  Abbey-street,  Dublin,  and 
Balbriggan A  lace  stocking-loom  at  work. 

47.  Spaceman,  W.,  Belfast,  Proprietor. — Sewing  ma- 
chine at  work. 

48.  Straker,  S.,  Bbhopsgate-street  Within,  London, 
Manufacturer  and  Inventor. — Improved  side  lever  litho- 
graphic presses,  with  and  without  registering  machine,  and 
of  various  sizes ;  lithographic  inking  table ;  French  seamed 
printing  rollers,  and  German  stones. 

49.  Sullivan,  T.,  Foots  Cray,  Kent,  Inventor  and  Ma- 
nufacturer.— Registered  dandy  rollers,  for  producing  water- 
marks in  machine-made  paper. 

60.  Todd,  Burns,  &  Co.,  Mary-street,  Dublin,  Manu- 
facturers and  Proprietors. — Jacquard  machine  at  work, 
manufacturing  an  original  design  in  Irish  ]>oplin&,  brocaded 
in  three  colours ;  Jacquard  machine  turned  by  steam  power, 
and  at  work,  manufacturing  original  patterns  in  alk  figured 
ribbons,  in  ten  different  pieces  of  various  colours  (made  by 
Sharp,  Odell,  &  Jury,  Coventry). 

51.  Waithman,  &  Co.,  Bcntham  Mills,  near  Lancaster. 
Patentees  and  Manufacturers. — Two  double-blow  power 
looms,  for  weaving  hnen,  &c.,  by  giving  the  wefl  a  double 
blow  by  only  one  turn  of  the  crank. 

52.  Waller,  J.,  Suffolk-street,  Dublin,  Proprietor. — 
Copperplate  printing  machine ;  specimens  of  stampng  note 
paper  and  envelopes  in  colours ;  armorial  engraving ;  com- 
mercial and  fancy  engraving. 

68.  WAI.MSLEY,  Henry,  Failsworth,  near  Manchester. 
Manufacturer  and  Proprietor. — Jacquard  loom  complete. 

54.  Ward  &  Hodokinson,  Belfast— Hand  hackka; 
machine  hackles ;  gills  used  in  the  preparation  of  flax. 

65.  Watkins,  W.  &  T.,  Bridge-street,  Bradford,  York- 
shire, Proprietors. — Porcelain  guides,  steps,  shuttle  ey«, 
washers,  8tc.,  used  in  the  weaving  and  spinning  of  ooCtoa, 
worsted,  flax,  silk,  &c. 

56.  Watson,  H.,  Newcastle-on-T^^ne,  Mana&ctoier  and 
Proprietor. — Improved  pulp  strainer  for  the  paper  manu- 
facture; Sir  Humphrey  Davy's,  the  George  Stephenson, 
and  the  Clanny  safety  lamps,  used  in  the  coal  mines  of 
Northumberland  and  Durham. 

67.  Westrup,  H.,  London,  Inventor. — Model  of  Patnt 
conical  flour  milL 

68.  Wilson  &  Armstrong,  Nassau-street,  Dublin,  Pro- 
prietors.— A  stocking-frame  at  work. 

69.  Woodhouse,  W.,  Molesworth-street,  Dublin,  Mam- 
facturer. — Large  presa,  with  fly-wheel  for  striking  UMirikib; 
and  lathes  for  skinning  and  edging  medala,  at  work. 
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THIS  is  a  department  which  it  is  difficult  to  ttde<|iiiitely  Pftpresent  in  a  pabtic  exhibition,  as  the  plant*  or 
mock'ls  ftflbril  but  little  idea  of  the  adnptation  of  tlit^  works  wldch  they  repivscnt  for  the  mt4>ndHl 
pitrpose.  This  rertmrk  applies  c^«|^KHriiilly  to  tlio  bujsiness  of  tin?  eivil  (*iigiiietT*  wlixjse  desia^ns  can  seldom  l>e 
lodged  without  re<ere nee  to  the  .situation  in  wliieh  they  are  to  1x'  placed.  When  we  admire  beautiful  tnrwIeLH, 
II  is  ibi*  LiIk-iut  of  the  assistant  that  attracts  ouratt-cntion  ;  aa  the  jirofessional  enfrineer  orurubitect  could  not 
re  imte  tt>  U*  expended  vn  such  matters. 

The  j*mjctice  ot  the  civil  engineer  hi\s  only  become  really  important  within  tlje  past  twenty  or  thirty 
-•jjear**  It  is  remarkable  that  during  that  period  more  and  greater  public  works  have  been  execut^nl  in 
KiirofK*  than  hairl  pre\iouslv  been  dune  since  the  earliest  perioil  of  which  we  have  imy  reconla.  The  railway, 
which  had  now  become  sucK  an  important  agent  in  modern  civibzation,  nuiy  be  »aid  to  be  a  thing  of  yejiter- 
iIay  ;  and  «o  little  attention  was  devoted  in  times  })a5t  to  facilitating  communication  between  distant  locidi* 
i9t»^  that  llie  oldest  canal  in  England  has  not  1mm  n  constructed  a  hundreci  years. 

The  Inin  highways  whlcb  are  now  spren.il  over  the  country  bke  a  network,  constitute  the  great  triumph 
i»f  mod^Titi  engineering,  conmaitfd  with  which  the  most  remarkable  of  the  works  of  ancient  timers  full  into  tin* 
TTie  viaducta  by  which  we  are  a  hie  to  ero^^s  valleys  an<l  ri  NCI's,  and  even  ann.H  of  the  sea,  and  the 
by  which  the  loeouKitive  pa.'^.seii  under  hills,  when  they  i*tand  in  the  way^  will  t^erve  ti^  enrluring 
its  of  the  engineering  skill  of  the  times  in  which  they  were  constructed,  and  of  the  ent*'rprise  of  the 
people^  without  which  the  plans  of  theengiuwr  could  not  have  been  carried  into  eftect»  The  fii'st  great  cngi- 
uniting  workfi  were  the  can«l*«,  the  formation  iif  which  at  one  period  engaged  so  much  attention  as  the 
Bjeiihlin  of  the  conveyance  of  hea\y  gofnl?;  ul'all  kinds;  and  in  the  central  districts  of  England  a  compara- 
liftl^  perfect  systxim  of  couunnnication  wa**  thereby  organised.  Its  grc*at  drawback  is  the  length  of  time 
^cenpisd  in  the  transmit  of  goo<ls,  while  to  certain  localities  it  eould  seartMi'h'  be  extended  at  all.  The  tbrmation 
^)fr*^  '  ^'T-ated  Bridge  water  Canal  was  followed  by  that  of  many  others  in  England;  in  Scotland,  the 
r.  '  he  east  and  west  wcr*  connected  ;  and  even  to  thiii  country  the  mania  extended^  no  less  than  two 

Iki^^  itKuij,  ulmosrt  fiimuhaneously  formed  from  the  Irisli  meti-opoli!?^  extending  in  a  westerly  dinMtioUi  for 
muij  tnile!«  ninning  juiralJel  and  eloi^e  together,  thei^eby  ^eiuring  the  failure  of  both  as  pro!ital>le  conmn'rcial 
rnlBlious,  A  sseries  of  years  at  the  closi"  of  the  la^t  and  the  coinmencx^ment  of  the  jiresent  century  may 
&ly  caile'l  the  Age  of  CamUi*,  which  was  followed  by  tliat  of  liailroadf* ;  thii  one,  iiion>over, 
tiLir  tfi  irn^^et  the  olhei'.  Un  the  fiist  introchietion  of  railwayij  they  weiv  regarded  with  jJanii  by  the 
r--.  and  not  unreasonably  so*    Further  exj>erienee,  however,  showed  these  appivhensiona  in  l>e 

tci     ^  r  grounclless.     No  considerable  extension  of  camd  com nmni cation  lia?i  mivf}  taken  place  in 

nj' pari  of  the  Unite*!  Kingdom  ;  but  so  rapid  has  l^e^'n  the  development  of  the  industry  of  many  distriets 
tlvo^gli  tht^m  facilities  of  intercourse,  that  the  trade  on  eanah)  \m&  progressed  apace^  even  where  runimig  in 
tbe  Mine  direction  a2»  lines  of  railwav.* 


M  Gsvst  sitia*  \mm  thelcHtery  wliich  many  person.^  have 
kl!ailw«5  ■liaim,  yH  th<*  flactuiitioni!(  m  that  kind  of 
;  be^ti  nwiHv  so  great  ps  in  ciinaK  Wu 
of  Ihci  sum  paid  per  ^Inire  in  the 
I  tlie  other  §uie  of  did  Channel,  and  tbe 
J  price,  with  U*e  om<!Ct  of  showing  the  extent 
t0  VlMl  d>^  WWW9  of  Ui«  p  omoUTS  have  l)cen  rcali^d. 
Hw  frr  tbm  viliie  has  lieea  aflVcied  hy  railwaya  in  lUiy 


parti  cnhir  case  wc  are  unable  to  sa^.  For  tihli  fnfonnatioii 
we  ar«  Indolited  to  the  Lint  of  M««rs.  Ctodey^  Bmthem,  *Sn, 
CornhilL^  London^  whkh  U  a  perfect  vade  meeum  (»a  nil 
nnitti'tA  ctimiectwJ  with  Mhams  and  sto<ks  of  ev*<ry  kiiitJ ; 
whih*  it  in  alno  Interesting  a**  showiii;,;:  the  expense!  and 
troubkt  iiicnnre^i  by  some  of  tht"  London  brokers  in  ca tiring; 
for  the  infurmatioD  of  their  ea-*tonn'rs.  The  List  here  reftrr- 
red  to  )9  pablisliedoa  the  1st  and  15tii  of  every  mofiib. 
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The  first  Act  for  the  construction  of  a  canal  in  the  United  Kingdom  was  that  passed  in  1755,  under  the 
authority  of  which  the  Sankey -brook  Canal  was  executed,  commencing  in  the  river  Mersey,  and  extending 
alongside,  in  a  northerly  direction,  to  Grerrard's  Bridge ;  and  only  four  years  afterwards  the  Duke  of  Bridce- 
water  obtained  his  first  Act  of  Parliament  empowering  him  to  construct  those  stupendous  works  for  which 
that  nobleman  and  his  self-taught  assistant,  Brindley,  will  occupy  a  prominent  place  in  the  page  of  indus- 
trial progress. 

In  the  history  of  railway  enterprise,  the  starting-point  may  fairly  be  regarded  as  the  passing  of  the  first 
Act  in  1801 ;  and,  contrary  to  the  commonly  received  opinion,  which  regards  the  Liverpool  and  Manchester 
line  as  the  commencement  of  the  system,  there  were  no  less  than  1100  Acts  of  Parliament  passed  to  autho- 
rize the  construction  of  railways  between  1801  and  1827.  The  first  attempt  to  carry  out  this  plan  of  loco- 
motion was  by  the  use  of  timber  raib,  the  operation  of  which  may  be  readily  imagined  as  not  very  sucoeasfuL 
So  long  ago  as  1767  an  attempt  was  made  on  a  small  scale  to  substitute  iron  for  wood.  Up  to  the  beginning 
of  the  present  century  the  rail  or  tram-ways  were  exclusively  private  undertakings,  each  being  confined  to 
the  establishment — usually  a  colliery — ^with  which  it  was  connected.  With  a  tolerably  extended  knowledge 
of  the  use  of  railways  in  the  manufacturing  districts,  it  is  singular  that  no  attempt  was  made  to  convey 
passengers  in  this  way  until  the  opening  of  the  Liverpool  and  Manchester  line ;  and  nence  the  popular  belief 
that  it  was  the  commencement  of  the  system.  In  the  prospectus  of  that  work  it  was  asserted  by  its 
promoters  that  at  least  one-half  of  the  persons  then  travelling  by  coach  between  Liverpool  and  Manchester 
would  most  probably  avail  themselves  of  the  railway,  in  consideration  of  the  lower  rate  of  charge  for  which 
they  would  be  conveyed :  the  chief  inducement  held  out  to  the  public  to  take  shares  in  the  undertaking 
being  the  prospective  profits  from  the  transit  of  goods,  as  raw  cotton,  cattle,  and  coals — a  circumstance  which 
shows  the  small  extent  to  which  these  works  were  then  appreciated.  Instead  of  only  taking  away  one-half 
of  the  passengers  fix>m  the  mail  and  stage-coaches,  these  were  soon  put  off  the  road  altogether ;  and  in  subse- 
(luent  calculations  as  to  the  probable  returns  fix)m  railways,  it  has  been  estimated,  and  with  safety,  thai 
through  the  inter\ention  of  a  railway  the  amount  of  passenger  traffic  would  soon  thereby  be  quadrupled,  as 
compared  to  that  previously  conveyed  by  coaches.  Goods  traffic,  which  had  up  to  that  period  formed  the 
sole  element  of  calculation  in  the  construction  of  railways,  soon  came  to  be  regarded  as  entirely  a  secondary 
consideration,  the  main  source  of  revenue  being  that  derivable  from  passengers. 

It  would  be  out  of  place  here  to  go  at  length  into  the  history  of  railway  progress,  for  which,  moTeover, 
the  models  in  the  Exhibition  connected  with  engineering  do  not  afford  the  opportunity.  One  feature  of  the 
system  in  the  United  Kingdom,  as  distinguished  from  the  practice  of  other  nations,  is  deserving  of  note : — 
that  whereas  elsewhere  the  railways  have  been  either  constructed  by  or  under  the  direct  surveillance  of  the 
Government,  here  the  laissezfaire  system  has  been  the  rule — leaving  the  formation  of  these  great  public 
undertakings  to  private  enterprise.  Both  modes  of  proceeding  have  their  drawbacks ;  and  among  those 
attendant  upon  the  latter  were  the  enormous  law  costs  expended  in  obtaining  acts  of  incorporation,  and  the 
absence  of  any  regard  for  the  reauirements  of  the  country  generally  in  devismg  particular  lines,  the  getting 
up  of  which  was,  in  most  cases,  tne  work  of  a  few  private  individuals. 

The  architectural  designs,  like  the  illustrations  of  civil  engineering,  were  not  numerous  in  the  Exhibition. 
Here,  however,  adaptation  of  means  to  an  end  is  more  apparent  and  better  understood  by  an  inspection  of 
the  model  or  plan  than  in  the  case  of  works  of  engineering  ;  and  hence  this  section  might  have  been  enriched 
to  a  greater  extent  than  it  was  with  drawings  and  models. 

We  may  here  appropriately  notice  the  extended  application  of  glass  for  building  purposes  which  has  been 
made  of  late,  some  examples  of  which  were  in  the  Lxhibition.  The  Crystal  Palace,  in  Ilyde  Park,  gave  a 
great  impetus  to  the  use  of  this  beautiful  material  for  such  purposc^s,  the  obstacles  to  which  had  been  removed 
some  years  previously  by  the  repeal  of  the  duty  on  its  manufacture ;  and  the  comparatively  cheap  rate  at  which 
glass  can  now  be  jirocured  cannot  fail  to  render  the  greenhouse  and  stove  a  necessar}-  appendage  to  every 
comfortable  residence,  though  in  times  past  they  were  only  thought  of  by  the  man  of  fortune.  For  a  small 
sum  a  gnHinhouse  can  now  be  constructed  ;  and  it  is  unnecessary  to  dilate  on  the  amount  of  amusement  and 
instruction  which  it  may  be  made  the  agent  of  communicating — the  interesting  emplo>Tnent  which  it  may 
afford  to  the  female  members  of  the  family — while  to  the  rising  generation  the  contents  of  a  conser\'aton', 
however  small,  cannot  fail  to  impart  a  taste  for  the  culture  of  plants  and  flowers,  and  to  supply  the  rudiments 
of  a  knowledge  of  the  vegetable  economy,  which  may  be  prohtably  turned  to  account  in  atler  life.  In  this 
}>oint  of  view,  therefore,  we  regarded  with  much  interest  the  small  conser\atories  in  the  Exhibition. 

The  portable  houses  designed  for  emigrants  were  also  objects  of  attraction,  at  a  time  when  so  many  are 
proct*ediiig  to  the  colonies.  The  Australian  house,  contributed  by  Mr.  G.  Kane,  showed  the  large  amount 
of  accommodation  which  may  Ixj  had  in  a  small  space  and  at  a  comparatively  trifling  expense,  the  whole 
admitting  of  being  taken  asunder  and  put  up  in  little  more  than  an  ordinar}'  packing-case.  But  although 
objects  of  this  kind  may  be  admired,  as  we  do  a  rustic  cottage,  for  a  casual  place  of  resort,  yet  when  we  look 
at  them  as  places  of  constant  residence,  and  compare  the  conveniences  whicli  they  can  supply  with  those  of 
an  ordinary  dwelling,  our  enthusiasm  for  a  cottage  will  be  no  little  chilled.  For  such  a  country'  as  Australia, 
a  portable  structure  of  this  kind  has  its  advantages.  It  supplies  a  temporary'  residence  for  the  owner  in  the 
first  place,  until  ajwrmanent  habitation  can  be  provided;  and  it  mav  afterwards  be  tume<l  to  account  in  a 
variety  of  ways,  of  which  we  can  in  this  country  form  little  conception.  The  idea  of  a  portable  house  is  so 
foreign  to  our  ordinary  notions  of  a  human  habitation  that  the  novelty  of  the  thing  had  much  to  do  with  the 
interest  which  the  Australian  cottages  in  the  Exhibition  excited. 

In  the  several  departments  of  this  class,  the  catalogue  subjoined  will  show  the  extent  to  which  it  wsf 
illustrated,  so  far  as  regjuds  the  number  of  Exhibitors  and  kind  of  articles.  To  the  information  thus  sup- 
plied any  general  remarks  would  add  but  little.  We  shaU,  therefore,  dismiss  the  subject  with  a  brief  notice 
of  some  of  the  considerations  involved  in  the  construction  of  farm  buildings. 
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P^GBtt^l^l  of  the  fann -steading  at  Bollegro\o,  In  tlie  Queen's  County,  contributed  by  Mr,  tlobn  G.  Adair, 
I'  ^^BntHmDe  deisumrjg  of  an  attentive  exjimlnation,  but  it  was  eminently  suggt'stivo  in  n^erfnot?  to  the  eom- 
r     mntiTel^  muU  progress  whieli  has  iis  ytt  iK'en  made  in  Irebind  in  the  con*tt ruction  of  suitjible  farm  buildings. 

NThe  requirements  in  this  resjiect  of  an  improved  MHtein  of  busl>{itidry  have  been  hitherto  but  little  uiiderstooil 
faf  appn*cUted  ;  and  the  cases  were  few  indeed  in  which  the'  person  preparing  plans  for  such  btilkiings  pus.^';*{^e<l 
|piytiiing  tieyond  a  mere  general  knowledge  of  the  operations  and  prix^esses  which  be  luid  to  provide  for.  Thi^ 
iBost  casual  observer,  in  pacing  through  a  modem  manufacturing  establish  me  nt,  cannot  fail  to  be  atnick  with 
the  adiiptatiaa  of  ineiuis  to  an  end.  Evcnthing  that  hutiuin  ingenuity  can  devise  for  economizing  hibour  \» 
ndnloiisly  atteade*!  to ;  but  this  consideratmn  is  very  imperiectly  regaiilcd  in  every  branch  of  iiuniiiug^  and 
ii0irtiei«  more  so  than  in  the  arrangement  of  the  buildings.     Under  improved  farm  nmna^ment  there  are 

two  dcp  ~ "  *-  of  business^  each  re<puring  special  nud  particular  attention ;  the  one  eoneistB  in  the  tillage 

and  t£}i{  r  of  the  soil  so  as  to  make  it  yield  the  largest  mnount  of  produce  ;  and  the  other  of  the  eco- 

OOfiuCii) .--jun  of  a  large  proportion  oftlmt  prcHluce;  into  meat  tor  tJw  butcher^  and  into  milk,  butt-er, 

snd  other  articles.  It  is  obvious  that  it  is  etiusdly  importiint  to  attend  to  the  latttT  as  to  the  tbrmer  eoniii- 
^^^^rmtioti.  Good  tHIage  will  not  avail  unless  the  necessary  arrangementfi  are  made  for  the  dit^pos^il  of  the 
^Hnpiiooe ;  ttnd  tim  can  only  be  done  by  suitable  buildings  to  admit  of  these  arrangements  being  eoonomicolly 
BKiiied  out. 

''^  deration  in  buildings  of  any  class  is  fitness  for  the  intended  purpise.  To  secure  this  it  ii5  obvious 

<    of  the  deidred  requirements  mast  precede  any  successful  elfort  to  realise  them.     And  not 
ihu  plan  of  any  int^mleu  farm -s tending  be  adapted  to  the  most  improved  system  of  management^ 
i©u.  I  be  specially  des^igned  lor  the  tann,  ami  even  for  the  situation,  in  which  it  is  to  be  placed.    Some 

^^bpciiki  knowledge  of  the  details  of  agrieultural  practice  Is  evidently  required  tu  attain  this  en«b — a  kind  of 
^^|boiwli»dg)ir  in  which  the  ordinary  architect  is  wholly  deficient.  From  the  gniat  niimtH«r  of  comparatively 
^nnihU  fiuitti  into  which  this  country  is  divided,  Hystenuitlc  fami-st^wimgs^  on  a  large  scale,  are  but  little 
regairMl.  Still  there  are  some  largi*  farms  to  be  met  with,  and,  in  many  cases,  extt^nsive  tracts  of  land  nrv 
euclfSt^l  bi  connexion  with  the  demesnes  of  the  nobility  and  gentry;  but  even  in  such  cases  where  any  large 
^^^^'Um*  13  made^  the  most  fantastic  and  unmeaning  buildings  are  often  jiroduced,  exhibituig  an  utter 
of  the  pur|ioses  for  which  they  were  reijiiired  ;  and  to  attain  some  tlincicil  svinmetry  everj'  other 
has  been  tnaile  subservient*  l^rge  ?»unis  have  been  oecasiomdly  expentled  on  farm  buildings 
cnUsprieing  proprietors;  but,  with  a  tolerably  extended  knowledge  of  the  country,  we  can  point  to  ftw 
oould  fairly  be  regiinled  aa  modcb  deserving  of  iinit-ation,  or  in  which  the  cartbnal  ndes  to  lie  foUowwl 
in  the  p«'i^'''T"'Mou  of  plans  for  such  buihlings  have  nut  be**n  completely  ignored^  On  buihlings  uf  any  pre- 
ttBiioBn  ,  in  mo«t  cases,  bus  bc^en  ndic  ulously  extravagant*  When  the  inteiv?<t  on  this  sum  becomes 

m  Iaz  o..  :.,-_  ,.,imer*s  profits,  any  unnecessarv'  exiM^nditiire  Inscomes  wholly  unjustifiable;  and  every  sucb 
tarn,  loiMaid  of  providing  a  model  to  follow,  only  serves  as  a  beacon  to  others  to  guard  against  tailing  into 
m^ar  miiftakes. 

Suitable  farm  buildings  have  now  become  a  necesj?ity  of  improved  husbandry*  without  which  it  caimot 
bsorncd  on.  Hence  the  great  importance  of  correct  notions  on  the  subject  gaining  ground  in  a  country 
whoie  bidiisiry  maiidy  consists  in  tfie  tillage  of  her  soiL  The  agncultural  archit<3ct  should  be  aware  of  the 
eunditjonf  tinder  wliich  the  objects  of  the  fanner  can  best  be  4ittained.  He  has  to  consider,  lor  example, 
tjr,  ^rt  of  tTt*atment  animals  most  readily  take  on  flesh:  for  without  such  knowle<lg»j  how  can  he 

pr  requirements?     The  proximity  of  cc^rtain  c!a.sses  of  buihlings  is  tti  U*  secured,  the  n^a^wju  uf  whidi 

%»  us.     It  is  not,  therefore,  to  be  wondi'n.'<l  that,  in  tlic  effort  to  attain  such  objects  on  the  piurt  of 

til  architeef,  sad  blmidera  have  been  eomruitted. 

1  h  >    ..f  these  considei-ations  will  be  readily  adniitted  by  every  one  acquamttKi  with  this  country. 

hilc.  tK  i  I ,  we  hear  so  much  of  reform  in  various  drpartments,  we  believe  that  it  is  nowhere  more  ur- 

I   *  '    ■   m  the  comttruetion  of  farmeries.     Every  successful  effort  in  this  direction  is  of  iiupor- 

ut  of  view.  The  agriculturists  of  Ireland  cannot  attain  a  high  positJon  m  their  business 

_ubi  *ii»  1  a,  I  iMv.»^<i.d  with  the  requirements  of  their  po«  iilinr  trade. 

Tkie  fbrepJing  remarks  have  Ix^u  suggi'sted  by  thi^  model  of  ihe  farm-steading  of  Bellegrove,  which*  in 
iti  ivsajr,  w»»  one  of  the  moftt  important  contriliiutiens  to  the  Exhibition.  From  the  model  the  character  of 
the  ntwtyrlfng  could  be  readily  conceived,  ancl  the  details  could  even  be  seen  fnjui  tlie  circumstance  of  each 
w^gBofbttjUUng  having  the  roof  detiiched,  thereby  admitting  of  its  being  bfted  off  to  s!iow  the  interior. 
Our  omitiBciAtian  of  the  design  has  also  lx»en  enhanee<i,  from  having  had  the  opportunity  of  in.sp<^^»cting  the 
Ottgfllif ;  atid  we  now  more  es{x?cially  refer  to  it  from  the  model  being  still  available  for  the  insjiection  of 
tlieptibUe,  ha%nng  been  deposited  by  Mr.  Adair  in  the  Agricultural  Museum  of  the  Koytd  Dublin  Society. 

TW  fjirrn  ofBellegrove  conudns  IICK)  statute  acres  of  arable  land,  resting,  tlin>ughout,  on  a  limestone  sub- 
vOfari  '  uliarly  adaptc^l  for  the  gi'owtb  of  green  crops.  The  four-course  rotation  of  cmpjiing  has  been 

adopter  the  present  system  of  management  it  is  intended  to  bring  4(10  acr**s  a^ljotning  the  steading 

in  tae  kigbi^^t  ptiint  of  production,  which  it  is  cahnilatefl  will  supply  food  to  the  cattle  both  in  summer  mid 
fKnler.  TTie  remaining  70U  acres  are  to  be  devoted  to  shc^'p- feeding, — on  Swedish  tunu'ps  on  the  land  in 
«ittl«r,  iDil  on  grass  in  summjtT. 

Tbe  attwnunodation  pn^ivided  by  the  sti^a<ling  is  for  20<}  head  of  cattle,  in  stalls ;  IDO  store  cattks  in  yards, 

villi  opoD  f^lieds ;  10  horses,  and  8  plough  bullocks.     In  the  arrangement  of  the  building;^,  tlie  straw-house 

1 1 1  iiii '  n"  llie  centre,  Etmw  being  the  article  of  all  others  in  the  greatest  demand ;  ami  aroutul  it  are  disposefi 

th»  iaimm  to  mcr'-'    '^  *'  the  stock,  in  proximity  as  they  require  more  or  less  straw.     At  one  end  is  the 

uutside  of  which  is  the  stacJc-ynrd,  so  elevatc*d  that  the  unthn^shed  corn  iei  carried 


mto  tilt  i^ipfsr  ft4^i 


bam  where  the  thrcsliing- mac  bine  is  fixed. 


From  the  threshing-machine,  which 
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is  worked  by  an  8  borse-power  steam -engine,  tbe  straw  is  carried  by  rakes  into  the  straw-hoose,  the  grain 
being  winnowed  at  the  same  time,  and  by  elevators  transferred  to  the  granary.  A  line  of  shafting  from  the 
steam-engine  enables  a  straw-cutter,  oat-bruiser,  and  saw-mill  to  be  workea  by  it  The  engine  not  being 
at  work  more  than  one  day  in  the  week,  no  attempt  has  been  made  to  economize  the  waste  steam,  which, 
were  it  more  constantly  available,  could  be  used  for  cooking.  Four  yards,  with  shelter  sheds,  surround  tbe 
straw-house,  where  the  store  cattle  are  kept.  They  are  slightly  excavated,  and  receive  all  the  manure  made 
on  the  premises,  the  liquid  flowing  into  tanks  in  the  centre  of  each,  from  which  it  is  occasionally  pumped 
over  the  heaps.  The  stable  is  fitted  up  with  mangers  only,  no  uncut  fodder  being  given  to  the  horses.  The 
loft  over  the  horses  is  formed  of  planks,  two  inches  thick,  tongued  together  with  hoop-iron,  and  supported  in 
the  centre  by  the  row  of  stall-posts  and  a  bressemer,  joists  being  dispensed  with ;  ana  at  the  end  of  tne  stable 
are  two  loose  boxes  for  sick  horses.  The  fattening  cattle-houses  are  fitted  up  with  stalls,  and  a  feeding  passage 
at  the  head  of  each  row.  The  feeding-troughs  are  of  flags,  as  is  also  the  gutter  behind.  The  steading 
includes  a  cart  shed,  steward^s  office,  cooking-house,  pi^genes,  and  forge  ;  and  we  should  observe  that  tbe 
doors  of  the  several  houses  slide  along  the  walls  inside  mstead  of  turning  round  on  hinges.  Limestone  is 
the  building  material  used  throughout,  with  the  exception  of  the  arches,  which  are  foi-med  of  bricks.  The  tim 
bering  of  the  roofs  is  unusually  light,  though  amply  sufficient,  and  the  whole  is  covered  by  best  Bangor  slates. 
But  the  great  feature  about  the  farm-yard  at  Bellegrove  is  the  extent  to  which  economy  has  been  carried 
out  in  its  construction.  Everything  in  the  shape  of  unnecessary  ornament  has  been  dispensed  with,  and  tbe 
scantlings  have,  in  all  cases,  been  carefnlly  regulated  according  to  the  office  which  they  are  to  fill,  so  as  to 
guard  against  the  slightest  waste  of  material.  The  whole  is,  however,  substantial.  It,  in  fact,  is  admirably 
designed  to  show  the  largest  amount  of  accommodation  which  can  be  secured  by  a  given  expenditure ;  and 
this  IS  exactly  the  converse  of  the  rule  usually  adopted  in  the  farm-steadings  of  proprietors.  The  entire 
outlay  for  this  large  extent  of  accommodation  has  been  only  £2000. 


1.  Adair,  John  G.,  Bellegrove,  Ballybrittas,  Queen^s 
Co. — Model  of  farm-steading  adapted  for  1100  acres  of  land, 
having  accommodation  for  20  horses  and  300  head  of  cattle ; 
the  machinery  driven  by  an  8-horse  steam-engine ;  erected 
on  exhibitor's  farm  in  1852 ;  made  and  modelled  by  Joshua 
Anderson,  North  Brunswick-street,  Dublin. 

2.  Barker,  J.  &  E.,  Upper  Abbey-street,  Dublin.— Roof 
intended  for  the  small  tower  of  LisiuiHkea  new  Church,  Co. 
Fermanagh ;  with  weather  vane  and  lightning  conductor  on 
a  new  pkn. 

3.  Beados,  W.,  Otterhead,  Honiton,  Devon,  Manufac- 
turer.— Patent  imperishable  roof  gutter  tiles ;  gable  bricks, 
combining  barge  board  and  capping ;  wall  gutter  copings  ; 
tiles  to  keep  walls  dry  by  carrj'ing  off  the  drip ;  smooth  roof 
tiles,  forming  a  cheap,  close,  and  impervious  covering ;  espe- 
cially adapted  to  bams,  granaries,  and  other  agricidtural 
.sheds;  these  inventions  avoid  all  woodwork  on  external 
roofing. 

4.  Benson,  Sir  John,  C.  E. — Design  for  new  town  hall, 
Cork. 

5.  Bland,  James  F.,  Derriquin,  Kenmare. — Model  of 
Staigue  fort. 

6.  CoGiiLAN,  J.,  M.  D.,  Wexford. — Models  in  card-board 
of  a  tower  and  an  exchange ;  made  by  the  owner,  G.  W. 
Hart,  C.  E.,  Australia. 

7.  Bri:ce,  J.,  Coleraine,  Inventor. — Economic  hay-rack, 
acted  on  by  weight  or  spring ;  hollow  tube,  a  fixture  in  a 
stable  for  tying  horses ;  a  model  of  stall  with  the  fittings. 

8.  Corporation  of  Dublin,  The,  per  Parke  Neville, 
C.  K — Ordnance  map  of  the  city  of  Dublin,  on  the  scale  of 
88  feet  to  one  inch,  with  the  lines  of  the  sewerage  laid  down 
thereon ;  also  showing  the  plan  proposed  by  Mr.  Neville  for 
extending  and  improWng  the  sewerage. 

9.  CuLLEN,  William,  Irishtown,  Co.  Dublin. — Model  of 
a  bathing  stage  for  the  sea  coast. 

10.  CuTHBERT,  C.  D.,  North  Frederick-street,  Dublin, 
Designer. — Model  of  a  design  for  a  Mechanics*  Institute,  scale 
8  feet  to  an  inch,  showing  internal  arrangement. 

11.  Deane,  Sir  T.,  Dundanion,  Blackrock,  Co.  Cork. — 
Architectural  drawings. 

12.  Dench,  K,  King's-road,  Chelsea,  London,  Inventor 
and  Manufacturer. — Two  hot  houses,  12  feet  wide  by  16 
feet  6  inches  long,  each ;  two  small  conservatories. 


13.  Dillon,  J.,  Upper  Buckingham-street,  Dublin,  In- 
ventor  and  Designer. — Design  for  a  railway  tenniniu;  a 
specimen  of  a  map  reduced  and  drawn  in  different  coloun, 
with  an  improved  pentagraph,  by  one  operation. 

14.  Dillon,  Thomas  A.,  Upper  Buckingham-street,  Dub- 
lin, Inventor. — Pontoon  bridge ;  blasting  apparatus  by  an 
endless  cord  and  cork. 

15.  Dotle,  J.,  Donnybrook,  near  Dublin,  Designer  and 
Manufacturer. — Model  of  the  testimonial  erected  in  Limerick 
to  Lord  Monteagle ;  model  of  one-half  of  a  double  swivel 
bridge,  proposed  to  be  built  at  the  Grand  Canal  Docks, 
Ringsend. 

16.  Eyre,  S.  R,,  Lord-street^  Liverpool — Model  of  St 
Alban's  Catholic  Church,  Liscard,  Cheshire ;  model  of  tbe 
great  Central  Horse  and  Carriage  Rep«>sitoT\%  Southwark ; 
model  of  an  Italian  mansion,  Prince's  Park,  Liverpool 

17.  Farrell,  I.,  Fleet-street,  Dublin,  Inventor. — The 
Albert  window,  a  model  of  an  improved  French  window. 

18.  Fulton,  H.,  M.  D.,  Stillorgan,  Co.  Dublin.— Modeh» ; 
a  temple,  in  a  proposed  new  order  of  architecture  ;  a  gate- 
house, or  labourer's  cottage,  exterior  and  interior,  with  a 
plan  for  eftective  ventilation ;  a  railway  bridge  for  eroding 
a  river  subject  to  occasional  floods. 

19.  GEociHEOAN,  C,  Westland-row,  Dublin. — Design 
for  a  national  monument  to  the  late  Thomas  Moore. 

20.  Grant,  C.  W.,  Lieut-Colonel  Bombay  Engineew, 
Bruns^nck  House,  Great  Iklalvem,  Somersetshire,  I>estgner. 
— Model  of  a  ^Tought-iron  bridge,  adapted  for  railways  in 
India. 

21.  Graves,  Rev.  James,  &  Lalor,  J..  M.  D.,  Kilkenny, 
on  behalf  of  the  Literar>'  and  Scientific  Institution  of  Kil- 
kenny.— Models  of  a  new  French  window-sash. 

22.  Healy,  Olpver,  FJlen-street,  Limerick. — Architec- 
tural drawings  of  a  town  hall,  and  farm-hoiLse  and  office. 

23.  Hemans,  G.  W.,  Rutland-square,  Dublin,  Designer. — 
Manuscript  map  of  part  of  Ireland  (14  feet  by  17  feet  6  in.^ 
to  illustrate  a  system  of  railways  recommended  for  the  pro- 
vince ofConnaught. 

24.  Kane,  G.,  4,  Dame-street,  Dublin. — Portable  Austra- 
lian house. 

25.  Kf:NNEDY,  T.  Kilmarnock,  Inventor Water 

to  uphold  pressure  (patented). 
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Si.  Knnr,  A.i  ChtQliester^  Inventor  and  MAnnTaeturcr. — 
QrMil4lOun  gljueod  with  Kent';)  p^^ter.t  woAtli«!r- proof 
gluillg,  witlioiit  putty  or  other  aiUivsive  compositioQ. 

$7*  ILLA«pr«,  P.  Jm  Fcrlwine,  Kinj^''*  Co.— Mini ul  of  a 
inrder,  »nd  tnia*  timber^  aud  iron  riailuct,  in  two  s[>anfl  of 
140  feet  tmtth  («ciile  i  in.  to  the;  tool), 

i8.  I*AVEBTT,  ALKXATt>Eit,  Ginnt's  CtiMBWAy.— Modd 
«!  tlM»  Giant's  C«ii*cwoy  ant!  neaiUnniLs. 

20.  Li^EUAX,  J.,  Namev,  Kiltlorc,  Deugner,— Modd, 
phn.  antl  wti^tnj  of  a  mode  of  hovi9<?  dnilnag<s  and  for  ap- 
^jitie:  th<>1iqnjdnianur<;  totheinigjition  of  land  ;  plan»Aiid 
of  works  of  artifdal  and  thorough  drainago,  with 
i  exentttel  by  t!xLiLiilur* 

Lrt3»%  J..  D'Olicr-strwt,  Duhlin.— Arrhit«3ctural  de- 
ft Gfv'iian  ViUa  ;    PresbyUMian  ()idlot,n\   Ijtlfjust ; 
hIicib0«  recently  «n*et«l  at  Abbeyfeaie,  Co.  Liuitirick ; 
i  eoiiTttiit  and  schoolK,  BuUiiirube. 

""  SL  Malox^  F.,  Ma^-noctth,   Ca  Kildare,  Designer. — 
llodtl  of  A  double  tmas  girder,  on  a  new  plan. 

83E.  Majt*,  F.,  DttWin* — Model  of  a  castle  on  one  of  the 
lAndt  la  Lough  Erne. 

.^:t  M  '^n^-RHY,  M.,  James'-street,  Limerick,  Inventor 
i  r.  — Mcxid  of  ft  toiler  pLite  iron  stove  fVjr  lieat- 

iti.  itoneiw  &c.,  by  ciruidatioQ  of  pure  warm  air, 

Dc<kt  Of  dty^  at  required. 

114.  Ntxox^  T,,  Kettering,  Northamptonshire^  Inventor 
•srI  Mannfactnirr. — Smnll  greenhouse,  glax^'^l  without 
potty,  with  iniprovwl  ventilators,  &c. ;  improved  garden 
hatid-fruniai  of  metal :  shade  of  ainc  and  gla*»  to  prvwrve 
pea#  fruo)  frort ;  specimen  of  fret- work  or  lead  ligLt  glaxing. 

^  Sd,  Gates,  W,,  51iHiGld,  Yorkahire,  luvenior.— Mi>delof 
;  water  «luice. 

I  re,  M-  T.,  C.  E..  Pfttrick-street.  Cork,   Do- 
♦  -  I  of  Cork  Harbour,  with  the  adjacent  towns 

mm  viiia«»*^  (acalcw  a  foot  to  a  mile) ;  nitAlel  of  an  iron 
^nag  dimnitiop  gtider  ftxit^bridgc  (iicalt*,  one-half  inch  to 
albai> 

57.  f  )'Kklly,  Ikliss,  RochestowTi  House,  Dalkey. — Model 
rCladda^  Caith!,  in  the  Co.  Gal  way,  and  of  Gownm  Ab- 
f ,  in  tlie  Couaty  Hilkeiiuy. 

,Sa.  riTT.  ,  .  .  \f  j^^  r.ssherVquay,  Dnbtin.— Bfcidel  of 
[  to  the  niemorj'  of  Daniel  U'Connell,  de- 
i'etrie,  Esq.,  LL.D. 

39,  PkAT,  Ba\u>,  Thirsk,  Yorkahiie.— Model  of  ThirOc 
i'kurclL 


40.  FowEi.i^  JoiiK  H.,  Weatmoreland-street,  Dublin* — 
Mo(h?l  f>f  the  fortm-^!*  of  Almeida,  in  Purtngal,  including  an- 
cient nuns,  tlu*  Kivtisr  Ota,  and  the  ''  Ltmg  and  Narrow 
Brid^^*,"  defend wl  on  the  2 1 th  of  July,  1810,  against  the 
French,  by  the  43rd  and  t^5tb  I{egim*?nta. 

41.  Raymond,  R,,  Moore  Abb<?y,  Monasterevan,  Co.  Kil- 
dan\  Producer — M««lel  of  Sloore  Abb<?}%  tlie  seat  of  the 
Marques*  of  Droghcda* 

42.  RiTt'iTiE,  F.,  Sl  Sojts,  Belfast  Maaufacturera* — A*- 
ph^ke  rtKifing  felt ;  in4)dorDns  fdt  fur  linii^g  damp  walk,  &c. ; 
boiler  felt ;  aj*ph»lte  flagging. 

43.  Sloaxk,  ,Ioii>"  S.,  Great  Britain-street,  Dublin, — 
Deawgna  for  a  new  brid<reon  h\w  of  present  t'arlisle  Bridge, 
Dublin ;  market*,  model  lodging  bonse^s,  tMitlw  and  wash- 
liotwv^  >ihr>ikK,  &t%,  prop«ic*ed  ta  be  erected  on  site  lifCote'*- 
Line  Market  &c* ;  cast-iron  lighthouse. 

44.  Royal  DgfiLiK  Socmrv.-^Modd  of  the  Bc^e  Via- 
duct 

45.  SicosBg,  Henry,  C.  F«,  Tralei^^ — ^lodt*l  of  an  an  dent 
hermitage^  b*ult  of  dry  atone- work,  aituatuil  in  the  townlaud 
of  Gallcro**,  in  the  Co.  Kerry. 

46.  Stowell,  F.,  Castletown,  Isle  of  Jlan.  Deaigner, — 
Model  of  a  geometrical  stairca«!  to  reading  de.^^k  and  pulpit, 
all  supporttxi  by  one  pillar, — preseuted  to  tlie  Mn^om  of 
lodustr>%  Duljlin. 

47.  St.  Patrk  k's,  The  Dean  op,  Deanery  Hou.<»,  Dub- 
lin.— Colouni'd  dm  wings ;  interior  of  }!iL  Patrick's  Cathedral 
as  propr-XM^I  to  be  restored;  elevatiuns  of  north  and  iiotith 
fn:)nU;  we-^tem  iind  ea?4t^rn  elevation  i  and  St  Ftttrick*a 
Cathedral  a»  it  stood  in  1843. 

48.  SYTirEs,  S.,  Lower  Domini ck-street  Dnhlin,  Pro- 
dtuser. — Modd  of  Kilhne;)'  Hill,  Co.  Dublin. 

49.  Towx?*EXT>,  Wm.  UxTACTtE,  Spa  Hill,  KiMnane,  Co. 

Limerick Mmlcl  of  Lansdowne  aufipenaion  bridge  across 

the  Kp'timare  River,  Co.  Kerrj'. 

50.  A' Atnn^VN,  R,  Rutland-square,  DubUiu — ^Map  of 
Kilruddey  Demesne, 

51.  VViUTE,  J.  D,,  CadlieL — Modal  of  the  buildings  upon 
the  Rock  of  Cashel. 

5*2.  Wllmot,  E.,  Hulmc,  Wakefield*  Congleton,  Cheshire, 
Designer. — Motiel  and  plana,  with  estimate-,  of  a  act  of  farm 
buildinpi  for  *i\m  acre^t,  the  roo£$  being  made  with  bricks  in- 
atend  of  timbt^r  and  elated. 


53.  WnfTKHii: Ara- 
ble Australian  buuise. 


,  St.  Andrew-street,  Dublin PorU- 
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NAVAL  AKCHITECTUEE  AND  MIUTAET  ENGINEERING;  OEDNANCB,  ARMOTJE,  AND 

ACCOUTREMENTS. 

THE  illustrations  of  this  class  in  the  Exhibition  were  po^essed  of  much  interest.  The  first  section  of  it 
was  well  represented  by  a  yariety  of  models.  Of  military  engineering  and  pieces  of  ordnance  there 
were,  however,  few  illustrations.  Of  small  arms  the  collection  was  very  good,  as  might  have  been  inferred 
from  the  extent  to  which  this  branch  of  manufacture  is  carried  on  amongst  ourselves. 

NAVAL  ARCHITECTURE. 

The  contributions  of  the  Lords  of  the  Admiralty  to  this  department  formed  its  distinguishing  feature; 
embracing  as  it  did  models,  with  transverse  sections,  showing  the  construction  of  several  of  the  finest  v^aeb 
in  the  Royal  Navy ;  and,  besides,  illustrating  the  progress  ofnaval  architecture  from  the  time  of  Henry  VllL 
In  no  branch  of  industry  has  greater  progress  been  made  of  late  years  than  in  the  construction  of  our  naval 
and  mercantile  marine.  The  growing  commercial  intercourse  between  these  and  other  countries  gave  an 
impetus  to  the  introduction  of  mnprovements  in  ship-building,  the  crowning  triumph  of  which  was  the  appli- 
cation of  steam  as  a  propeller,  thereby  rendering  tne  voyager  comparativdy  independent  of  wind  and  tide. 
The  period  is  not  distant  when  days,  and  even  weeks  in  some  cases,  were  spent  m  going  across  the  Irish 
Channel,  owing  to  the  prevalence  of  adverse  winds  ;  but  now  the  passa^  is  performed  in  a  few  hours,  and 
almost  with  unfailing  regularity ;  and  the  efibrts  which  are  at  present  bemg  nutde  towards  the  improvement 
of  trans-channel  navigation,  by  the  use  of  vessels  of  large  tonna^  and  great  steam  power,  will  serve  to  conv^ 
some  idea  of  what  may  yet  be  accomplished  in  this  diiiction.  To  the  commercial  enterprise  of  the  age  the 
country  is  indebted  for  a  mercantile  navy  of  unparalleled  magnitude  and  efficiency ;  and  in  this  department 
successive  Grovemments  for  some  time  past  appear  to  have  followed  dose  in  the  wake  of  private  enterprise. 
Many  of  our  ships  of  war  are  now  propelled  by  ste^m,  by  which  the  efficiency  of  this  branch  of  the  service 
has  been  materially  increased.  The  Wooden  Walls  of  England  were,  in  short,  never  so  invulnerable  as  at 
the  present  moment. 

The  rapid  progress  of  naval  architecture  of  late  years  may  be  estimated  from  the  feet  of  the  use  of  steam- 
ships extending  only  some  thirty  years  back.  The  first  successful  attempt  to  traverse  the  ocean  by  steam 
was  made  in  1818,  by  an  American  captain.  Subseauent  to  this,  steam  came  to  be  extensively  employed  for 
the  purpose  of  locomotion  both  by  sea  and  land.  With  the  use  of  this  new  propelling  agent  a  modification 
of  form  became  desirable.  The  bulk  of  the  prow  and  stem  was  reduced,  while  an  increase  was  made  to  the 
length.  The  paddle-wheel  was  the  first  medium  of  propulsion,  and  for  some  time  the  only  one  used ;  but 
some  years  ago  the  screw-propeller  was  applied  in  steam  navigation,  and  with  the  best  results.  The 
"  Rattler,"  of  888  tons,  was  the  first  ship  in  the  navy  to  which  the  screw-propeller  was  applied,  and  with 
engines  of  200  horse-power,  a  speed  of  ten  knots  an  hour  was  obtained.  The  success  in  this  case  was  so 
complete  that  the  "  Alecto,"  "  Blenheim,"  "  La  Hogue,"  and  others,  were  fitted  up  in  the  same  nuuiner  in 
quicK  succession ;  and  while  further  experience  showed  that  the  speed  greatly  exceed  anjlhing  calculated 
on,  the  efficiency  of  this  class  of  vessels  for  general  service  became  so  confirmed  that  several  first-class  ships 
were  soon  after  fitted  up  with  this  agency  of  locomotion.* 

*  The  honour  of  having  first  imagined  a  vessel  to  be  pro-  hour.  In  April,  1812,  Henry  Bell,  of  Helensburgh,  esUb- 
pelled  by  steam  would  seem  to  belong  to  Blasco  de  Garay,  lished  a  steam-vessel  in  the  Clyde,  and  steamed  beCwem 
a  Spaniard ;  and  his  plan  was  tried  as  early  as  the  year  that  place  and  Glasgow,  also  at  the  rate  of  five  miles  aa 
1643,  by  order  of  the  Emperor  Charles  V.,  at  Barcelona,  on  hour.  In  1818  a  steam-ship  crossed  the  Atlantic  from  Sa- 
a  vessel  of  200  tons,  which  was  propelled  at  the  rate  of  vanah  to  Liverpool;  in  1838,  just  tw^enty  years  later,  the 
three  miles  an  hour.  This  experiment  would  appear  to  have  **  Sirius*^  and  **  Great  Western"*  made  their  first  voyage  to 
fallen  into  oblivion.  In  1736,  Jonathan  Hulls,  in  England,  New  York  ;  and  now,  as  is  well  known,  steam-shipA,  of  2000 
patented  a  plan  for  propelling  with  paddle-wheels;  in  1789,  tons  burthen,  and  500  horse-power,  are  na>ngating  the  Pa- 
Symington  propelled  a  vessel  on  the  Forth  and  Clyde  Canal  cific  and  Indian  Oceans. 

at  the  rate  of  nearly  seven  mOes  an  hour ;  and  again,  in  The  most  successful  effort  at  producing  Cut  sea-goiag 

1802,  satisfactorily  worked  a  steam- tug  on  the  same  canal;  paddle-wheel  steamers  has  resulted  from  the  finee  compcd- 

but  it  is  to  the  undaunted  perseverance  of  Robert  Fulton,  tion  permitted  for  the  four  mail  steamers  between  HolylMad 

an  American,  that  the  honour  is  due  of  having  carried  the  and  Kingstown,  a  distance  of  56  nautical,  or  64| 

measure  into  practical  execution ;  and  in  1807  he  made  his  miles,  which  was  accomplished  by  the  "  Banshee**  in  8 

first  voyage,  from  New  York  to  Albany,  in  the  "Clermont,"  26  minutes,  or  at  the  rate  of  16*32  knots,  or  18*8 

of  20  horse-power,  at  an  average  speed  of  five  miles  per  miles  an  hour ;  the  average  time  of  passage  being  4 
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Of  the  numerous  improvements  which  have  recently  been  efTecterl  in  the  cnnstniction  of  ships,  the  space 
At  our  dbt)osuJ  would  scarcely  achiiit  of  a  mere  enuraenition  ;  and  thh  applies  not  only  to  tljc  vessels  them- 
but  to  the  meiuis  and  aoplJantx'S  fbr  workings  them.     In  the  ljirgi?r  class  of  vessels,  more  solidity  has 

,      ^-njn«>*l  than  was  formerly  availahle,  by  inerexised  precision  in  joming  together  the  several  parts  of  the 

fliip.     The  working  of  the  timbers,  as  it  is  termed,  is  greatly  preveutetl  in  a  heavy  sea,  by  such  means.     By 
m  improved  form  in  ships  of  war,  much  of  the  hallajJt  previOLLsly  necessan^  has  been  dii^pensed  with  ;  the  chief 
icadon  fur  this  puryiose  beinpj  an  increase  of  breadth^  grt^ater  stabiHty,  more  space  below  for  storage ; 
A  larger  6eld  for  exertn«e  on  deck,  was  also  amon^  the  advantages  secured  by  tins  improvement.    By  an 
Ituitjoo  of  the  forms  of  waves,  prtxlueed  by  drawing  vessels  through  a  eanal  at  ditferent  velocities,  the 
of  Tisisels  was  gradually  changed,  so  as  to  diminiish  the  rt!sistanct*  at  high  rates  of  sp?ed.     Tlie  ujje  of 
.i>J..H  for  tliose  of  hemp  marked  a  fm*tlier  stej)  in  the  path  of  progrt^ss,  the  latter  being  unsafe  and 
t*>  jg  in  fluralnlity.     The  application  of  metallic  conductors  enabW  the  disastrous  eflects  of  the 

vl  I  tiO  l>e  yarded  against:  the  great  tiiimipb  in  the  attainment  of  this  object  being  doe  to  the  in- 

\*  r  ^V.  Harris,  who  conceived  the  idea  of  making  cjipacious  mettUlie  conductors  an  intt*gral  part  of 

Ihi  I  id  bull  of  the  vessel^  in  ortler  to  bring  the  general  fabric  into  a  perfect  non-resisting  state.    This 

idiyi  has  bivn  realized  by  in<'oq)oniting  with  the  ma^ts  ami  bull  a  series  of  coj)per  ]dates  so  arranged  as  to 
nicvt  all  the  varying  conditions  of  the  t<pars,  and  so  tied  t^gr  ther  that  an  electx^ieal  di.-icharge  striking  uikju 
any  part  of  the  vessel  cannot  enter  upon  any  circuit  of  which  the  conductoi*s  do  not  fonn  a  part^  and  inns 
fbe  fthip  t»  preserved  from  the  etiects  of  lightning  at  all  time^  and  umlcr  all  circumstances,  llie  substitu- 
tion of  iron  for  wood  in  the  construction  of  vessels  marked  atmtber  step  in  the  path  of  improvement.  The 
IMC  of  «ich  a  material  is  pecubarly  appropriate  in  the  L'nited  Kingflom,  where  iron  is  so  abnuilant  and  cheap. 
Exposed  togn?at  changes  of  temperature,  wooden  vessels  soon  give  way,  the  number  of  agencies  at  work  for 
tbi'ir  destruction  being  almost  intumjenible.  Contrmy  to  the^  common  opinion,  iron  vessels  csin  be  made 
lighter  than  tho!»e  of  the  sjime  bulk  of  wood.  They  also  escaix!  better  than  wooden  vess<*hi  when  coming  in 
contact  with  a  sand-bank  or  with  rocks  ;  the  security  being  still  further  increast'd  by  the  vessels  being  divided 
*nt  '  ■      T  t<^  so  that  in  the  event  of  one  part  of  the  ship  being  stoved  in,  the  entire  destruction  of  tht 

M'cssAnly  follow. 
..'iiiig  to  the  precautions  provided  against  shipwreck^  we  may  notice  the  increasing  attention 
whieh  ha»  of  Lite  been  paid  to  the  construction  of  lite-lx»ats.   An  ingeniotis  modification  of  this  useful  article, 
in  tii«i  ibnt)  f '*' ''  '  "11  'p^ible  lift»-boat,  apfWiared  in  the  Exhibition,  the  invention  of  the  Rev.  KdwanI  R'rthon. 
The  model  la  boat  thirty  leet  by  ten,  calculated  for  the  accommotlation  of  sixty  persons  ;  and 

aHMiQglU  p«- -  ^  is  that  it  tills  itself  with  au-  in  eight  sepaj-ate  and  tiistinct  compartments  in  a  mo* 

BHttiof  tliiie.     Of  necessity  it  is  lowered  on  an  even  kecK  if  ivcjuired  it  disengages  it^'lt'troni  the  tackle^  it 
^  ni>  ludlaFt,  it  cannot  be  sunk^  when  collapscHi  it  is  but  twenty-seven  inches  from  the  ship*s  side,  it  is 
towerE?d  in  an  iustant,  and  in  using  it  no  plugs  or  caulking  are  requirecL 

jfiess  of  ship-buikbng  was  at  one  tune  carried  to  a  considerable  extent  in  this  cit}',  as  it  still  is  in 
Cork,  ikriikst,  and  some  otln-r  of  our  leacbng  towns.  Combination  among  the  shipwrights  was,  however, 
ootM  to  such  an  extent  that  it  actmilly  snareeded  in  driving  this  branch  of  business  from  the  Irish  metro- 
jK^K.  At  pn^sent  there  i^  nothing  dtme  here  beyond  the  most  trifling  n^pnirs.  vSome  time  ago  the  British 
and  Irifih  Sleam  Packet  Company  kt^pt  up  an  estabUshment  dci^igned  mainly  for  the  r»j[>aii>  of  their  own 
ruaif  b ;  but  it,  too,  l»a*  for  stome  time  pa.st  been  given  up,  though  it  possc^sst^d  the  means  of  executing  all 
kmdi  of  work.  The  want  of  enteqirise  and  perseverance  on  the  part  of  tho.se  engaged  in  the  trade  here  hajs 
I1.1  ■  li  to  do  with  it-s  dc*cline  as  the  combimition  among  the  shipwrights^  the  latter  it  only  required  a 

d  .md  persevering  ef^jrt  to  overcome.     In  the  progress  of  the  various  inquiries  which  we  have  felt 

k  nf^-s^jwy  to  lUittitutA?  in  collecting  the  materials  for  the  present  volume  we  bad  fit-quently  occa^^ion  to 
tbi^  wondej-ful  rt^sults  brought  nl>out  by  the  energv'  and  well-ilinjcted  eiforts  of  a  few  individuals. 
«j|brt»  have  often  U^^en  the  meiins  of  localizing  trades  which  suhs(^rpieutly  t-xtended  to  be  of  ctdnssal 
But  in  no  *»ther  branch  of  business  has  this  lK»en  more  the  cast^  thsni  in  tlmt  of  sliip- building. 
_  _  HBQOMarily  contine<l  to  a  comparatively  small  number  of  capiUi lists.  In  the  Irish  metropolis  shin- 
Twililillg  laA^nifthcd  from  a  variety  of  causes ;  but  with  its  decline  hen*  it  sprung  into  life  and  vigour  in  t^ 
— ^*-S  of  m  northerti  and  southern  provinces — Cork  and  Bellast  having  turned  out  some  of  the  finest 
in  tini  mercaotilje  navy  of  the  Unitod  Kingdom. 


,  aqpil  to  lS*8i  knoti,  or  IG  miles  an  hour  fur 

r  antl  winter. 

Tb*  Imsatnumt  adtaalAge  of  a  submerged  Bcrew-firoipdkr 
xrtr  tbp  pinVUe-wlicd,  110  ftti  aiudliary  to  sailing  vessels,  in 
poial  of  i<oc«o»n>y,  m  protecdon  from  nhot,  and  as  li^ving 
tki  bnaiUiilv  *^  ^  «ttiit*  '*^  ^'^  ^''^^  ^**^  gnns,  reiider.'<i  any  aa- 
ulim  i/^  me^fHByiwh  the  object,  hi  the  bi^l  manner,  worthy 
tM  iIm  fifldOQ*  Paailng  tner  tb«  c^trly  appliiatioii  of  the 
mg0W^  W  ctmte  to  th?  pnt«ut  taken  out  by  >(r.  Fraocis 
SmilJt  Ia  Msji  l^'Af^i  au<l  that  by  Captain  Eric^voo,  in 
h^  IbltiHrtiig.  The  former  inadf*  hh  i\r»i  tnal  iu  the 
**ifiynii«^"  on  the  20th  September,  1837^  which  est^b- 
%J^4i  tfi»  pmctk^ihtUty  of  thi«  pmpoIW.  In  1815  a 
Hill  nf  ilia  nplitiv«  mcritii  of  lli^  pa<i(ile-whot4  and  sorcw 
Im4  liftoe  between    uniUar   v^^i^K    tUe    ''  Kuttky   aiui 

\^4d$%$  Uftu  burden,  anil  200  h0r»L''tKjwer,  wbeii^ 


vdth  the  two  \'es«.»l3  la^hwl  sttrn  to  rtcrn,  tbp  **  Riittk'r** 
ecrew-prr>pe)kr  umed  the  '*  Alecto"  astern,  at  the  rate  of  2| 
knots  an  hour,  in  spite  of  all  her  efforts  to  the  etmtmry. 
Tbesic  experiment*  Api^iear  to  huve  (at»blubeil  a  suj>eriority 
for  the  screw  of  17  per  cent.  With  nsirpect  to  economy ^  it 
appears  Uiat  the  ori^^nal  cost  of  padd]«>wfaed  at^amen^ 
when  At  for  the  sea^  i«  about  £5  9«.  per  to«i  greater  than 
tbut  of  8<!rcw  st«anier^  and  ihat  tli<'ir  current  expenaea  for 
the  year  are  about  £S  per  ton  more  tkiin  those  of  screw  ve»- 
sela.  At  the  same  time^  the  avi»rap?  measure  of  cargo  for 
screw  Bteaniers  is  three-fourth.^  of  a  tun  f(»r  eath  t4>u  tif 
but]der*a  meaaurei  whUst  for paddk^-wbiHl  steamers  it  is  leas 
th»n  half  a  ton,  or  33  per  c<?nt.  k'ss  than  I  ho  fi>rmer. —  The 
PrcffrtMM  of  Naval  slrchittctHre^  hjf  Captain  Waakif^tm^ 
R,  N. — L€Cture$  on  Exkihiiion  of  1651. 
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SMALL  ARMS. 

The  manufacture  of  fire-arms  was  illustrated  in  the  Exhibition  by  specimens  from  England,  Ireland, 
France,  Belgium,  and  Austria ;  but  the  largest  and  by  far  the  most  important  portion  of  these  was  produced 
in  the  worlwhops  of  this  city.  The  highly  finished  and  varied  assortment  of  sporting  weapons  exhibited  in 
the  South  Gallery  by  three  Dublin  firms,  Messrs.  William  and  John  Rigby,  Messrs.  Tnilock  and  Sons,  and 
Messrs.  William  and  James  Kavanagh,  showed  the  high  state  of  perfection  to  which  this  branch  of  manufac- 
ture has  attained  amongst  us. 

In  examining  the  cases  of  fire-arms  exhibited  in  the  Southern  Gallery,  the  attention  of  the  visitor  was 
attracted  by  parts  of  the  gun  in  preparatory  stages ;  and  to  render  these  more  intelligible  to  our  readers,  we 
propose  to  sketch  the  progress  of  the  work  from  the  earliest  to  the  most  advanced  stage,  according  to  the 
meUiods  employed  in  the  best  factories  where  the  division  of  labour  is  systematically  carried  out.  In  pur- 
suance of  this  object  it  will  be  found  convenient  to  consider  the  gun  as  divided  into  four  parts,  viz.,  the 
barrel,  the  lock,  the  stock,  and  the  mounting. 

Gun-barrels — The  barrel  naturally  occupies  our  first  attention,  constituting  as  it  does  the  projecting 
machine,  to  which  the  other  parts  are  only  auxiliary.  We  have  accounts  of  cannons  being  used  m  Europe 
about  the  year  1340,  yet  there  is  no  mention  of  hand-guns,  that  is,  guns  which  had  stocks,  and  were  fired 
from  the  shoulder,  until  1 171.  At  that  eai'ly  period  the  small  mechanical  resources  of  the  age  were  sorely 
taxed  to  produce  a  tube  of  the  requisite  strength  and  dimensions.  The  first  cannons  were  made  of  bars  of 
iron,  so  disposed  side  by  side  as  to  form  a  cylindei-,  and  bound  together  by  hoops ;  and  these  were  oflen  fur- 
ther strengthened  by  ropes  coiled  tightly  round  them.  It  is  worthy  of  remark,  tiiat  a  brass  ^n  exhibited 
in  the  Chinese  Department  by  the  Army  and  Navy  Museum,  and  which  was  expressly  manufactured  for  use 
against  the  English,  is  fortified  along  its  entire  length  in  this  manner,  thus  afibrding  a  modem  illustratioo 
of  a  practice  which  prevailed  in  Europe  four  hundr^  years  ago.  At  a  somewhat  later  period  brasi  ordnance 
came  into  use,  and  their  manufacture  was  brought  to  great  perfection.  Brass  barrels  were  used  for  hand- 
guns also,  particularly  for  blunderbusses,  until  a  very  recent  date ;  but  the  superiority  of  wrought- iron,  as 
the  material  for  a  tube  required  to  combine  strength  with  lightness,  must  have  become  evident  to  those 
engaged  in  the  manufacture  of  small  arms ;  and,  accordingly,  we  perceive  in  some  of  the  very  oldest  guns 
wrought-iron  barrels,  whose  workmanship  often  displays  considerable  skilL 

There  are  two  processes  by  which  a  bar  of  ii'on  is  converted  into  a  tube  for  the  purposes  of  the  gunamtth. 
First  the  simple  though  imperfect  method  of  employing  a  flat  bar,  equal  in  length  to  the  required  barrel,  and 
in  width  somewhat  exceeding  its  circumference,  and  roUing  it  up  until  the  edges  overlap,  to  be  finally  welded 
along  its  entire  length.  Of  late  years  an  improvement  has  been  effected  in  this  method  by  the  introducdon 
of  steam-power.  A  short  bar  is  turned  up  and  welded  at  one  heat,  and  is  then  drawn  out  to  the  required 
length  by  passing  it  through  successive  rollers.  Such  baiTcls  are  only  used  for  the  plainest  worfc,  and  are 
much  inferior  to  those  produced  by  the  second  method.  In  this  moi«  perfect  process  the  bar  of  iron,  now 
called  a  strand,  is  coiled  round  an  iron  rod  or  mandril  of  the  same  size  as  the  reouired  bore  ;  and  the  spiral 
so  formed  having  been  brought  to  a  welding  heat,  and  struck  on  the  end  to  join  tne  edges,  Ix'comes  a  conti- 
nuous tube  in  which  the  grain  of  the  material  runs  i-ound  the  barrel,  thereby  insuring  the  greatest  amount 
of  resistance  to  the  expansive  force  of  the  charge.  The  advantages  of  the  latter  meth(S  are  numerous.  The 
fibres  of  the  iron,  instead  of  being  torn  a^^under  by  bending  the  bar  parallel  to  its  length,  are  rather  con- 
densed and  closed  together ;  and,  acconlingly,  the  better  description  of  barrels  have  been  manufactured  in 
this  manner  for  a  long  period.  Among  these  are  included  the  varieties  called  stub-twist,  plaited-twist,  lami- 
nated steel,  Damascus,  &c.,  which  all  partake  so  far  of  the  common  character  that  they  are  forged  according 
to  this  process,  but  differ  in  the  preparation  of  the  strand.  Thus,  in  stub-twist,  a  bar  of  iron  is  made  as  fol- 
lows : — A  (juantity  of  stubs,  i.  e.,  small  pieces  of  iron  or  steel,  are  raised  to  a  welding  heat,  and  consoHdated 
by  a  few  blows,  and  then  drawn  down  between  rollers  to  the  required  size.  The  excellence  of  the  material 
depends  on  the  quality  of  the  stubs  employed ;  that  being  in  most  repute  formerly  which  was  manufactured 
from  horse-nail  stubs,  or  old  horse-shoe  nails  collected  by  the  farriei-s.  Of  late  years  these  have  deteriorated 
in  quality,  and  it  became  necessary  to  apply,  in  the  preparation  of  the  strands,  other  processes  which  have 
for  their  object  the  purification  of*^the  iron,  by  twisting  and  hammeiing,  and  the  introduction  of  carbon  by  a 

partial  admixture  of  steel.     The  first  of  these — that  of  making  plaited  twist — is  conducted  as  follows : ^Two 

square  bars  of  stub  iron  are  separately  twisted  at  a  red  heat  until  the  whole  rod  has  the  appearance  of  a 
four-threaded  screw,  the  threads  being  fonned  bv  what  wei-e  the  angles  of  the  bar  in  its  untwisted  state ;  and 
one  having  a  right-hand  turn,  the  other  a  lefl.  tliese  rods,  so  prepared,  a^  welded  side  by  side  to  form  the 
strand,  and  the  grain  of  the  iron  presents,  when  finished,  that  feathered  or  plaited  appearance  wfaenoe  it 
derives  its  name. 

Steel  barrels  are  made  in  a  manner  somewhat  similar  to  the  prowss  just  described,  the  material,  instead 
of  stub  iron,  being  prepared  fVoin  sofl  steel,  which  is  decarbonized  in  the  course  of  manufacture. 

The  process  of  making  Damascus  barrels  is  moi-e  complicated,  as  involving  a  greater  number  of  stages. 
The  strand  in  this  case  is  composed  of  three  or  four  twisted  rods  instead  of  two,  and  they  are  generaUy  aD 
twisted  in  one  direction  ;  but  it  is  in  the  manufacture  of  the  rods  themselves  that  the  essential  difference  coo- 
sists.  These  are  no  longer  stub  iron  or  decarbonized  steel,  but  are  formed  of  from  twenty  to  four-and-tweatr 
alternate  layers  of  iron  and  steel  welded  together.  The  effect  of  this  arrangement  is,  that  when  the  barrel  is 
finished,  and  an  acid  applied  to  the  surface,  the  iron  layers  are  rapidly  eaten  away,  while  the  steel  remains 
comparatively  intact ;  and  the  whole  presents  that  beautiful  pattt^rn,  celebrated  (long  before  the  method  of 
production  was  understood)  as  some  secret  process  known  only  to  Eastern  armourers,  and  supposed  to  have 
originated  in  Damascus.  The  credit  of  rediscovering  it  in  these  countries  is  due  to  a  Dublin  bouse,  the  Mfian. 
^gby^  of  Suffolk- street,  whose  experiments  were  brought  to  a  successful  result  in  the  year  1817. 
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or  late  yeiurs  the  ingenuity  of  the  J2;unsmit}i9  has  been  expended  m  multiplying  the  number  of  methods  of 
nbiDJiig  rods  of  iron  and  Fteel,  to  protiiice  eorrc^pondiug  varieties  in  the  jjjittern  dii^jilayed  hy  the  p'tiin  of 
;  iron  in  the  finished  work ;  and  the  French  for*:era  have  l>een  ver>^  successful  in  this  juirsuit,  as  iiiiKht  l»e 
1  on  on  examination  of  the  barreb  exhibited  in  the  Fivnch  du[>artinent,  lliese  fipecimcns  wti-e  ver) 
Qtiftili  and  much  finer  in  the  twist  than  any  pnjthiced  in  this  country  ;  but  this  ia  owinj^  to  the  tact  that 
the  IHmaaoene  iron,  instead  of  forming  the  material  of  the  barrel,  is  merely  an  exterior  plating  used  for 
ornamental  purposca.  This  is  al^o  tlie  case  witli  the  barrels  of  some  of  the  matchlovks  in  Lortl  Gough'« 
coUeetion^  in  Trhich  the  rwls  run  lengthways  froui  breet^h  to  muzzle,  instead  of  trauiiversely. 

The  barrel  after  wehiing  is  subjected  to  another  process  before  boring,  which  consists  ui  removing,  hy 
meanB  of  a  Large  file  worked  by  two  men,  the  external  surface  which  has  been  <ieteriorated  hy  exposure  to 
the  fire  at  a  welding  heat.  It  is  then  hiimuu^red  for  some  time,  for  the  puqio<*e  of  closing  the  poises  of  the 
iron  and  rendering  it  hanl  and  elastic ;  the  forging  is  then  complete. 

The  rough  tube  is  next  passed  into  the  boring  shop,  and  screwctl  firmly  into  a  slide  in  the  rough  boring 
bench.  The  point  of  a  taper  square  sUh-I  bit,  whieh  is  driven  by  steam-power  at  a  Yvrr  high  velocity,  is 
iDCrodiioed  into  the  hole  let\  by  the  iorger,  and  the  barrel  is  pressed  forward  by  means  of  a  lever,  while  h 
i  of  cold  wat^T  plays  on  it  from  a  t!exible  tul>e  overhead  ;  the  hole  is  rapidly  enlarged  and  stniightened 
bits^  and  when  brought  sufficieutly  near  to  the  i-eipured  yize,  the  banvl  is  tranyterred  to  thn 
bench,  to  undergo  a  much  slower  anil  more  particular  process.  The  Iwring  bit  now  to  be  use^l 
L-  •  taper,  but  perft*etly  parallel,  and  a  thin  slip  of  wootl  is  interposed  betwc€*u  nne  side  of  it  and  thi* 

Li**>,  ,.  ^ \vo  of  the  four  edgt>^  are  thus  prevented  frf>ni  touehiug^  and  thi?  elasticity  of  its  lY'sistancr  causes 
the  others  to  cut  finer  and  more  regularly,  llie  motion  is  slow^  and  ahundimt  oil  Is  snjiplii  d.  ^\*lu;'li  tlie 
tat  has  passeil  thrcmgh  the  barrel  a  slip  of  paper  is  uitrwluced  betwc^^n  it  and  the  wood,  and  tlie  same  proit-w* 
imcmtea  imtU  the  rt*cpiin>d  bore  is  attainwL  At  interi^ils  the  work  is  i-i?nioved  i'mm  the  sli<le,  au<l  stnick  with 
a  haimiicr*  to  straighten  it :  and  a  skilful  workman  C4in  at  once  det<*el  the  least  inaccuracy  by  louking  thn>ugli 
the  lobe  while  he  allows  a  ray  of  bght  to  glance  along  its  interior  surface.  When  the  fine-boring  is  com- 
pleled,  the  barrel  is  mounted  in  a  lathe  and  turned  at  both  extremities  to  the  requ)r«.-d  size,  as  a  guide  fi>r  the 
2riiul«rr^  who  then  procf»eds  to  reduct:^  the  exterior  on  an  inrniensi;  gtiiidstoue.  Thrse  stones  average  six  feet 
m  diazDetor  by  twenty  inches  in  width,  and  art*  driven  at  the  rate  of  about  t^W  revolutions  in  a  minute.  The 
vorkman  sits  on  a  wooden  block  or  horse,  and  laying  the  barrel  across  the  surface  allows  it  to  revolve  slowl>' 
in  tut  haadiL  A  stream  of  sparks  flies  from  the  whirring  stone,  stmugidy  joined  by  a  shower  of  spray  froiii 
the  winter,  which  is  constantly  supplied  *  and  in  a  short  time  the  rough  exterior  of  the  forging  is  removed, 
and  the  barrel  appears  as  round  and  perfect  as  if  turned  in  a  lathe.  It  now  passes  into  the  hands  of  the 
barpel-joiner,  who  screws  it  for  the  breeching ;  but  befoiv  procecnliog  further  insi3rts  a  temporary'  breech,  and 
sends  it  to  be  proved,  llie  next  stage  is  to  put  on  the  ribs,  which  in  double  barrels  includes,  of  eourse,  the 
arocesa  of  joinmg  two  tubes  together.  In  DubUn  this  is  efTectiid  by  soldering.  In  Lontlon  they  are  partly 
Imapd  and  partly  soldere^L  and  on  the  ("ontint'iit  they  an>  brazed  iilong  their  entire  length.  This  latti-r 
tnetbod  i*  con5idere<l  injurious  to  the  teu>per  of  the  biiri\!ls^  as  brazing  requires  a  red  heat,  which  softens 
them,  and  emmteracta  the  good  effect  of  the  cold  hammering  before  given. 

After  jaining,  the  breiHjhes  an*  screwed  in,  and  the  hreak  ^tff  or  cover,  the  part  which  is  screwed  into  the 
0oA  to  receiTe  the  breeches,  is  fitted.  We  have  now  brought  the  barp«4s  into  that  stat43  in  which  they  ai^ 
fMdhr  lor  the  stocks,  and  must  turn  our  attention  to  the  locks  and  mounting, 

Tlie  giin  in  its  infancy  consisted,  as  we  have  iK^fore  rf*marked,  of  a  simple  tube  closed  at  one  end,  sup- 
pOflffd  on  a  fixetfi  platform,  and  was  used  only  for  the  detonce  of  fortified  places  ;  the  transition  was  easy  to 
tesi  ponderous  pieces  carried  by  the  soldiers,  and  set  up  in  batt4?ries  when  required.  The  use  of  waggons 
ill  trmitsporting  them  would  immediately  suggest  whtuded  carriages,  from  which  they  could  Im*  fired,  and  so 
&r  CHmoo  rapidly  ail vancxHl ;  but  at  this  stage,  with  modifications  introduced  by  inqirovcments  in  the  ma- 
Rti&rlitn^.  filthough  with  little  difierence  of  construction,  they  remain  to  the  present  day.  They  ^rv  now 
lowkil  irged  as  formerly;  ami  while  sniftil  anus  have  umlergOEe  a  series  of  revolutions  in  the  con- 

finieti'  '^"k  and  the  motle  of  ignition,  gn^at  guns,  if  we  t^xcept  some  recent  instances  in  the  navj*, 

remain  m  lI  [.ir  iirimiti^ti  simplicity^  nnintlueneeil  by  the  tide  ot  modem  inventions.  The  Exhibition 
•tril^agly  ex  iij!  til  this  fact ;  we  look  upon  the  matchlocks  of  the  Sikhs,  and  see  types  of  a  weajHm  which 
haa  raaislicd  ^m  rivilizt»il  Eurojw  centuries  ago.  We  expect  to  find  in  their  cannon  a  similar  retrospection. 
Bid*  lo  our  astmiishment,  behold  field-pieces  which,  for  proportion,  manutacturc,  and  perfection  in  detail,  vie 
arilh  our  most  mo<1em  efforts. 

7%0  Loch, — It  is  the  construction  of  the  lock,  and  the  method  of  ignition,  which  constitute  the  nuxit 
itrikin^  .r.^>,,^»^^*  between  ancient  and  nioflem  guns.  In  the  (rough  collection,  we  observed  a  carbine  with 
no  lor  ion  than  a  pan  to  contain  the  priming,  an<l  must  have  been  diseharged  by  apnlying  a  mutch 

l^lillhi  ....  '  'i'-*  «•*  evidently  the  moat  primitive  idea  ;  and  its  many  inconveniences  must  have  soon  pug- 

^■lid  the  Ti  which  has  been,  perhaps,  more  extensively  u.wd  than  any  other,  and  is  still  common 

[^east*  '  --     Of  thb  also  we  hatl  numerous  excellent  specimens  in  the  Exhibition,  taken  from 

b*i.     Their  construction  is  simple  and  efficacious ;  a  lever,  one  end  of  which  is  clet\  to  rect^ive  the 
wnrk?  on  a  centre  in  such  a  position,  that  when  the  trigger  is  pulled,  its  cleft  end  describes  an  arc, 
\hr.  r«  into  contact  with  the  priming.     The  defects  of  such  a  plan  an*  manifold;  the  match 

vtiys  bghting  (no  easy  matter  in  a  moist  eJimute),  and  the  iostanw'S  are  not  a  few  in  which 
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Inwn  liiniself  up  by  letting  the  fire  come  in  accidentiil  contact  with  his  cartridges, 

'  i  iiiLje  in  tlie  locks  of  European  guns  was  to  the  wheel  locks,  in  which  sparks  elicited 

-  ot  p)Tites,  were  employed  to  cause  the  ignition  of  the  charge.     They  derived  their 

I  wheel  which  formed  the  main  fcjiture  of  the  lock  ;  it  was  serrated  on  the  edge,  and 

>f  a  chain  to  a  powerful  spring  ,  the  position  of  this  wheel  was  under  the  priming,  so 


r  rested  on  its  edge,  and  it  reqnireil  to  be  wound  up  with  a  key  before  each  discharge, 
cam  ui«^  a  piece  of  pyrites^  was  then  shut  down,  so  as  to  bring  tue  mineral  in  contact  with  it,  the 

2d 
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point  of  contact  being  surrounded  by  the  priming ;  and  the  lock  was  then  ready  for  use  upon  drawing  the 
trigger.  The  wheel,  released  from  the  eaten  hitherto  confining  it,  spun  round  and  caused  suffideot  frictioQ 
with  the  pyrites  to  throw  off  a  stream  of  sparks.  These  cumbrous  machines  were  introduced  about  the 
time  of  Henry  YIII.,  and  continued  in  use  until  the  invention  of  flint  locks,  which,  in  the  reign  of  Charles 
IL,  began  to  supersede  all  former  inventions.  On  the  improvement  of  the  latter,  an  immense  amount 
of  ingenuity  was  expended,  particularly  at  the  close  of  the  last  and  beginning  of  the  present  centurj-, 
with  a  view  to  insuring  certainty  of  fire ;  but  the  end  was  never  perfectly  attained,  and  the  introduction  of 
percussion  powder  as  an  explosive  agent  consigned  these  complicated  contrivances  to  oblivion.  This  dis- 
covery, destined  to  produce  a  complete  revolution  in  gun  locks,  languished  at  first,  through  the  defective 
plans  adopted  by  the  patentee,  !Mr.  Forsyth ;  but  the  expiration  of  his  patent  was  immediately  followed  by 
the  invention  of  the  copper  cap  and  tube.  The  cap  soon  got  the  preference,  and  tube  guns  are  beooming 
more  scarce  daily,  while  the  former  seem  to  fulfil  every  reasonable  requirement.  The  lock,  which  actuates 
the  hammer,  is  a  most  important  part  of  every  gun,  and  lock-fitting  is  a  distinct  branch  of  the  general  gun 
manufacture ;  it  requires  great  skill  in  filing,  turning,  and  fitting,  and  particularly  in  tempering  steeL 

The  Stock The  wood  used  almost  universaUy  for  gun-stocks  is  walnut ;  and  great  care  is  required  in 

the  selection  and  seasoning  for  the  best  work.  The  trees  are  not  cut  down,  but  felled  with  the  root,  as  tbe 
most  valuable  stocks  are  usually  cut  out  of  this  part.  They  are  then  sawn  into  planks  about  two  and  a  half 
inches  thick ;  and  after  seasoning  for  some  time,  they  are  cut  up  into  rough  stocks,  which  are  finally  sorted 
and  placed  in  proper  store-rooms  to  dry.  It  is  customary  in  some  places  to  steam  them,  for  the  purpose 
of  rapidly  removing  the  sap  and  expediting  the  drying,  but  this  practice  destroys  the  toughness  of  the  wood 
and  lessens  its  durability.     Maple,  ash,  and  some  other  woods,  are  occasionally,  though  rarely  used. 

The  Mounting The  heel-plate,  trigger,  trigger-plate,  and  guard,  with  the  tail-pipe,  constitute  what 

gunmakers  call  the  mounting  of  a  double  gun  ;  Uie  first  of  these  serves  the  purpose  of  protecting  the  butt 
nrom  accidental  injury,  and  improving  the  balance  of  the  weapon.  It  is  usually  slightly  hollowed,  so  that 
the  gun  may  be  raised  rapidly  to  the  shoulder,  and  steadied  there  by  one  movement.  Tne  triggers  are  tbe 
levers  by  which  the  lock  is  discharged,  and  fit  in  grooves  in  the  trigger-plate ;  while  the  part  of  them  whidi 
might  be  exposed  to  an  accidental  blow  or  pressure  is  protected  by  the  guard.  The  tail-pipe  serves  as  a 
finish  and  protection  to  the  end  of  the  stock,  and  receives  the  end  of  the  ramrod  to  guide  it  into  the  groove 
of  the  stocK. 

We  have  now  brought  the  different  parts  of  the  gun  into  that  state  in  which  they  are  in  a  condition  to  be 
joined  together,  and  to  form  a  complete  and  perfect  whole ;  we  wiU  proceed  to  examine  the  subsequent  stages, 
and  discuss  the  principal  improvements  which  have  been,  at  different  times,  effected  in  the  construction  of 
fire-arms. 

Having  traced  the  progress  of  the  manufacture  of  fire-arms  through  its  various  preparatory  stages,  wc 
next  make  the  acquaintance  of  the  stocker.  His  tools  consist  of  those  used  for  wood  only,  and  it  is  necessary 
that  his  chisels,  gouges,  &c.,  some  of  which  are  of  very  complex  shape,  should  be  of  the  best  temper  and  ex- 
qubitely  sharpened,  otherwise  it  would  be  impossible  for  him  either  to  work  quickly  or  to  display  in  the 
cutting  of  the  wood  that  squareness  and  smooth  surface  which  are  the  tost  of  excellence.  The  bairels  and 
cover,  the  locks  and  the  rough  stock,  are  handed  over  to  him,  and  his  business  is  to  "  let  in"  both  of  the 
former  into  the  latter — that  is,  insert  these  into  the  wood,  in  the  position  they  ought  to  occupy  in  the  finished 
gun.  The  requisites  for  perfection  in  this  branch  are — 1st.  That  no  more  wood  should  be  removed  than  it 
absolutely  necessary  to  let  the  iron  work  in,  so  that  the  two  being  in  close  contact  around  the  edges  of  the 
lock-plate,  &c.,  may  exclude  damp.  2nd.  That  the  locks  should  come  out  and  in  without  force.  And  3rd. 
That  the  cutting  should  be  square,  clean,  and  finished  from  the  chisel. 

The  rough-stocked  gun  and  the  mounting  are  next  placed  in  the  hands  of  another  workman,  called  a 
'^  screwer  together,"  who  proceeds  to  let  in  the  mounting,  and  confirm  all  by  the  various  screws  and  bolts, 
which  are  recpiisite  to  keep  evernliing  in  its  place. 

The  next  process  is  called  *^  percussioning,"  and  involves  the  use  of  various  tools  for  iron,  such  as  grinders, 
<'hippers,  lloats,  files,  &c. ;  and  consists  in  making  excavations  in  the  rough  breeches  to  receive  the  pillars  on 
which  the  porcussion  caps  are  placed,  and  in  tiling  and  fitting  the  cocks  or  hammers,  which,  acted  upon  by 
the  lock,  explode  them.  In  forming  the  curved  surfaces  which  the  excavations  present,  and  in  the  lines  of 
the  cock,  Huich  taste,  as  well  as  skill,  is  required.  Tlie  pillars  must  be  perfectly  parallel,  and  similarly  placed 
ill  the  two  breeches,  and,  accordingly  a  guide,  which  is  clamped  to  the  barrels,  is  used  in  drilling  the  holes  to 
receive  them.  The  same  workman  puts  in  the  platina  bushings,  which  close  the  chjimber  of  the  breech,  and 
which  are  pierced  with  a  small  hole  to  allow  the  air  to  escape  when  charging.  When  these  processes  have 
IxHiii  completed,  the  gun  assumes  its  proper  form,  and  can,  for  the  first  time,  be  loaded  and  discharged  :  bot 
the  stock  is  still  clumsy  and  rough,  therefore  it  must  go  into  other  hands  to  be  "  made  off,"  i.  e.,  reduced  to 
its  final  shape.  Here  again,  taste,  and  an  appreciation  of  beauty  of  form  (which,  strange  as  it  may  sound, 
can  exist  even  in  a  gun-stock),  are  renuired  ;  and  the  mo<lel  for  a  clipper  yacht  is  not  more  carefully  curred 
and  shajKid  than  the  wood-work  of  a  first-rate  gun.  It  must  fit  the  cheek  in  one  place,  the  hand  in  another, 
the  shoulder  in  another,  and  yet  preserve  its  symmetr}-.  Ever}-  age  is  marked  by  a  different  method  of 
"  makiiig-off "  its  stocks ;  and  so  distinct  are  these,  that  the  antinuity  of  fire-arms  can  be  nearly  deter^ 
mined  by  their  shape.  Having  acquired  the  proper  fonn,  the  stock  is  next  polished  by  successive  processes, 
and  the  handle  and  other  parts  are  carved,  in  order  to  make  the  grasp  more  farm.  For  this  purpose,  a  simpir 
chequer  is  used  in  this  countr}',  while  on  the  Continent,  in  some  cases,  the  wood-carver's  art  is  exhausted  in 
embellishing  those  parts  cai)able  of  receiving  ornament. 

Befoni  proceeding  further,  the  workman  should  examine  by  trial  the  shooting  of  his  gun,  and  make  anv 
alteration  which  his  experience  may  suggest  as  likely  to  improve  it  in  this  particular.  That  being  done,  it  £i 
ready  for  the  finishers,  whose  first  business  is  to  varnish  or  dry  polish  the  woo<l,  then  pohsh  the  iron-work,  and 
havmg  sent  the  reciuisite  portion  to  be  engraved,  complete  the  inside  work  of  the  Iocks  and  other  unenpmTed 
parts.    The  best  guns  are  polished  by  hand,  with  pieces  of  wood,  of  various  forms,  appUed  like  a  me,  and 
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I  ivitb  ofl  ikOderoerT  of  siiccessJvo  de^vs  of  fiLnoness  ;  but  for  the  common  trailv  gnns  revohi'nc;  wheels  art 
,  wliicli  refitove  the  incfjualides  of  j^urtUce  much  nionj  rapitlly,  but,  at  the  bauic  time,  (k*tcrioratc  from  the 

aarent^  and  correct  fitting  of  the  (litFt-rent  limbs. 
We  will  now  follow  the  portion  whieh  has  been  cemented  on  the  engiiiver's  blocks  Jind  see  how  be  plies 
Im  art.  He  fir^t  marks  u  fjunt  desiign  upon  the  po&hed  gurlaee^  and  then,  with  p^aver  in  one  bund,  and 
hftmmer  in  the  othcr^  plunj^e^s  boldly  in  itiedias  res.  Soon  a  eomplete  outline  reveal!?  the  putteni,  iiiid  then, 
irith  other  gmrers,  tlie  jihHiUtijt  is  laboriously  filled  in.  The  English  guii-engravui^  raruly  Ui»e  the  hammer ; 
their  cutting  is  light  and  fine;  but  in  DuLlin  a  deeper  ground  and  mure  relieved  scT*jll-work  h  pi'eftirred,  us 
it  bears  better  the  cflect  of  time  and  ill  uAagt*,  After  enpp-^vms*,  the  p;irt43  are  returned  to  the  finisher*  who 
ppoere«lH  to  ease-harden  or  blue  them.  The  former  jirotves  consists  in  eneloi^iiig  them  in  a  metal  box  filled 
with  iv^.»ry  dust,  and  raising  the  whole  to  a  md  heat,  at  which  they  are  retmned  for  some  time.  This  has  tb/ 
«0ect  of  carl«mixing  or  convening  into  steel  the  outer  iikiii  of  the  iron  ;  and,  accordingly,  when  the  pieces 
in;  thrown  still  red  into  cold  water,  they  become  perfiHtly  Imrd  on  the  surface.  Fur  the  it^st,  those  parts 
^"  'eh,  from  lightness  and  shape^  would  not  bear  the  siudden  transition  without  IxMiding  or  twisting,  ^re  oo- 
^^  rT»d  by  another  process  called  blueing,  i.e.,  the}'  aiv  heated  in  a  ptui  of  glowing  charcoal  dust  to  the  tem- 
|Nmture  nt  which  ttie  efiect  of  oxidization  turns  thr*iii  frotu  straw-colour  to  a  deep  blue» 

Our  attention  is  now  to  be  directed  to  the  finishing  processes  which  aix?  af^phed  to  the  barrel,  and  these 
ID  Wtm*  '   '  ^J  in  jK>bshing,  as  before,  and  staining  a  brown  colour,  with  certuiu  acid  pre|>aration9,  wliich, 

aCQBlie  'tit  degrees  of  intensity  on  the  hard  or  »oi\  part  in  the  Injn,  pi'odnce  ilifierenccri  in  tx>lour 

tlut  dLvpiji^  WW  grain  of  the  iron,  and,  c»nser|uently,  the  manner  in  which  the  bnrrel  wa.^^  forgc^d.  Thus  a 
tviist  bfijrel  apjiears  streakeil  with  parullel  bands  running  spirally  round  it,  and  a  plaitL^l  twist  pn'Sriits  a  fea- 
tliRred  or  plaiteil  pattern.  The  acid  isap[ilied  at  intervals  of  R^veral  hours,  gfMierally  twice  a  day,  by  niean» 
«f  m  tmall  piece  of  sponge,  and  the  coat  of  oxide  which  n^sidts  i^  removed  by  the  use  of  a  brush  made  of  fine 
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0vtaascitfi  barrels  may  be  finished  in  the  same  mamier.  but  it  is  eonsiderfMi  prefei'able  either  to  pickle  or 
\  them.  To  efleet  the  former  they  aiv  dij»[K*d  in  a  bath  of  Strang  acid  solution,  which  eats  away 
file  iffm  and  leaves  the  tteel  projecting,  thus  fonning  a  rt^gular  raised  [lattern  over  the  siirfact%  Smoke- 
flaiiiili^  may  l>e  applied  eitlier  to  smooth  barrels  or  to  tliose  rougheruHl  by  the  last  ]jrr>cess.  It  is  produeed 
Iflf  the  ehetntcal  action  of  smoke,  with  which  tlie}  are  euated  by  passing  them  to  and  fro  through  a  clear 
liisefi^oiD  a  pure  description  of  coal,  the  suctes&ive  eoati*  being  reuiove<l  in  the  same  luanner  us  in  acid 
■^iHML     The  result  is  a  rich  black  colour,  which  resists  damp  better  than  any  other.     The  separate  i>ortion» 

fllie  gan  mav  now  be  considered  finished,  anil  it  *udy  ivmains  in  Im  all  put  together,  but  here  gi-eat  Cfire  is 

reqmretl,  Itinor  inaccuracies,  which  are  unavoidable  whei-e  so  nuinj-  different  hands  are  employed,  luive  t<» 
be  OQn^<ct€tt  and  everj-  part  cartdnlly  examined  and  adjusted  before  the  perfected  whole  can  be  traiwferrtjri 
from  the  manufactory  to  the  wareroom. 

Froui  tbe  details  which  have  now  been  given,  it  will  be  se<'n  that  the  manufacture  of  a  first-rate  double 
I  i>  r:  '  ii  r;  that  it  embraces  a  variety  of  processes,  and  requires  a  combination  of  art  so  widel) 

I"  would  ^"areely  sutlice  for  any  one  man  to  liecome  proficient  in  them  all ;  but  when, 
|*MkitUuTi  n»  in  '   ''^^     rifles,  and  notice  ihe  manifold  new  conditions  which  they  introduce,  we  may 

^  00il€tiu<le  li  -^lied  gunsmith  must  be  considered,  in  the  mechanical  arta  at  legist,  a  well- 

Iman. 

file  Rifle. — A  perfect  double  rille  may  be  considered  the  ite  plus  ultra  of  gun-making.  Tlie  reason  of 
atttM  win  niiT^ 'ir  ivhen  we  explain  the  conflitions  requirefL  Sintv  the  time  of  Galileo,  who  was  the  first,  to 
iRfViti^  'vs  which  govern  the  flight  of  projectiles,  the  attention  t>i"  scientific  men  lias  be<'n  constantly 

^rectc'  ftainment  of  aceuniey  in  ball  practice.     His  theory,  which  admitted  as  insignificant  the  re- 

?  ot  the  air,  wiis  only  true  for  bodies  moving  slowly,  but  when  appUecJ  Uy  artillery  |iractice  was  totalis- 
rqiu  NeveHhele**,  the  sanction  of  his  name  caused  it  to  pass  cummt  for  more  than  a  century,  until 
GvOrgl*  lUibios  publifihed  his  celebrated  **  New  Principles  of  Gunnery,"  The  experiments  then?  detailed 
Wfg^  ircTjrafp  and  ilecisive,  and  his  conclusions  just  and  true.  He  mjjy  lie  considtTed  not  merely  to  have 
eomne*  'o  have  entirely  develo[>ed  the  present  theory  of  projectiles,     lie  denionstratc<l  that  the  re- 

r  wjis  not  oidy  ttpprcciul)l(\  but  ^)  great  that  it  presents  an  inyujKTable  barrier  to  the  iucreaee 
V4J1}*  t^  beyond  certain  limits;  and  he  also  explained  the  source  of  accuracy  in  riilea,  and 

0d  ti  veuieiits  which  the  pre^»nt  age  has  seen  perfectefL 

>  i^>i  ru  h<   jiitaiued  by  ritling  is  to  give  a  rotatory  motion  to  the  ball  round  an  axis  coincident  with 

I  o«  iho  iMJPe,  which  is  eifected  by  cutting  spind  grooves  along  the  whole  length  of  the  ulterior  surface 

Uimsl;  to  this  purpose  it  is  fixed  in  a  frame,  while  a  steel  rod,  bearing  on  its  end  a  cutter  of  the 

'  ibrm,  is  fiaased  backward  andforwartl  through  it  by  the  agency  of  maehini'r}.     This  cutter  i*  guiiM 

'  T *-' ■  '>v  the  r*xl  upon  which  it  is  mounteil  l>eiug  twisted  and  made  to  slide  through  a  collar, 

'Ontrivance,     Af\eT  one  cut  is  made,  the  rod  is  tuniwl  round  a  portion  of  the  circle  by 
,.....,_     I  it#'.  and  the  same  proi-ess  repeated.     In  this  manner  two,  thret\  four,  i>r  as  many  ctpii- 
;  ggtiovea  a?  i»  . . ->  iry,  may  be  made.     And  finally,  the  Ixire  is  polished  and  equalized  with  a  leaden 
f^mi  iji  it.  iijifj  tij  I  with  emery  and  oil.     The  inside  bi'ing  thus  prepared,  the  next  step  i»  to  fit  it  with  a 
bl  id  here  again  we  enter  on  a  wide  field  of  inc|iiirv.     Sulfice  it  to  say*  that  a  truly  sjiheriad 

<  urate  at  mo<ierate  distances  than  any  other  vet  discovered ;  while  elongatetl  and  corneal  ones 
hate  m  ilecided  miperioritv^  at  long  ranges,  more  penetration  in  every  instance,  and  jiossess,  Ijesides,  a  facility, 
iitaly  fKRiWLTTd,  rtf  bein^  rendered  expansive  :  which  is  of  inestimable  advantage  in  quick  lostding,  as  the 
hiBati  r  ithout  the  exercise  of  any  force,  but  upon  the  explosion  of  the  charge  are  so  much  en- 

litgeil  14 destroyed,  and  the  spiral  motion  ell*:'etually  communicateiL   Before  cjuitting  the 

•0li|iii  >  draw  attention  to  a  modification  which,  having  iR^m  lately  brought  forward  by 

iUMM  i..  1  Americii,  has  been  received  as  an  improvement  by  a  considerable  portion  of  the 

Uti  fiUu'ie  l4.>  *^i»at  is  called  on  accelerated  !«piral ;  i,  e.,  a  spiral  which^  commencing  at  the  breeeh 
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with  a  very  slight  inclination,  regularly  increases  in  pitch,  and  reaches  its  maximum  at  the  muzzle.  The  ob- 
ject proposed  is  to  communicate  the  rotatory  motion  to  the  bullet  in  the  most  gradual  manner ;  but  it  is  by 
no  means  evident  that  this  is  effected  by  such  an  arrangement.  The  degree  of  pressure  against  the  grooves, 
and  the  consequent  strain  on  the  projections  of  the  buUet  which  fills  them,  depend  as  well  upon  the  velocity 
with  which  it  is  moving  as  upon  tiie  pitch  of  those  grooves.  If  this  velocity  were  the  same  m  every  part  of 
the  bore,  the  theory  of  accelerated  spirals  is  true  ;  but  if,  as  is  actually  the  case,  the  ball,  conunendng  from 
a  state  of  rest,  increases  in  speed  until  it  leaves  the  barrel,  then  it  is  evident  that  a  plan  which  defers  the 
greatest  degree  of  inclination  in  the  grooves  until  it  has  reached  its  greatest  velocity,  rather  increases  than 
diminishes  the  evil  it  is  intended  to  cure.  In  fact,  this  evil  is  more  imaginary  than  real.  In  a  well-made 
rifle,  if  the  barrel  be  not  corroded  or  foul  inside,  the  ball  cannot  be  made  to  trip  the  grooves  bv  any  increase 
of  charge,  and  the  simple  practical  method  of  proving  this  is  to  examine  the  marks  of  the  rifling  on  balls 
which  have  been  fired  mto  some  soft  substance. 

In  whatever  way  the  barrels  are  rifled,  and  however  correctly  each  of  them  might  shoot  separately,  the 
chief  difficulty  of  making  a  double  rifle  is  quite  independent  of  these  considerations ;  and  arises  m>m  the  fact 
that  the  barrels,  if  joined  parallel,  would  not  throw  the  balls  in  the  same  direction,  but,  owing  to  the  influ- 
ence of  the  recoil,  would  discharge  them  in  considerably  divergent  courses ;  for  the  resistance  supplied  by  the 
shoulder  act  ?  in  a  line  between  the  two  barrels,  and,  consequently,  the  recoil  of  the  right  swap's  the  whole 
gun  in  that  direction,  and  of  the  left  in  the  contrary.  To  remedy  this,  a  certain  allowance  is  made  in  Join- 
mg,  and  the  tubes  thereby  converge  towards  the  muzzle  ;  but  the  extent  of  this  convergence  varies  with  the 
weight,  bore,  charge,  ancl  weight  of  ball  of  each  particular  gun,  and  cannot,  consequently,  be  determined  by 
rule.  It  is,  therefore,  necessarv  to  resort  to  approximation,  and,  after  the  utmost  care  has  been  taken  in 
joining,  to  try,  by  actual  practice  in  the  field,  if  the  amount  is  sufficient.  But  if,  as  is  usually  the  case,  some 
alteration  is  required,  the  barrels  must  be  taken  asunder,  and  re-joined  at  the  corrected  an^le ;  and  the  cor- 
rection and  trial  have  sometimes  to  be  repeated  half  a  dozen  times  before  perfect  accuracy  is  attained.  The 
manner  in  which  this  correction  is  applied  constitutes  the  chief  diflcrence  between  good  and  bad  double  rifles, 
as  it  generally  happens,  that  the  latter  are  turned  out  without  any  trial,  or  at  best  with  an  imperfect  one. 

We  come  now  to  speak  of  a  subject,  the  importance  of  which  cannot  be  overrated, — ^the  accidents  which 
are  of  so  frequent  occurrence  in  the  use  of  fire-arms,  their  cause,  and  the  contrivances  proposed  to  prevent 
them.  Every  year  the  journals  record  cases  in  which  the  loss  of  life,  of  a  hand,  or  of  some  other  casualty, 
is  the  penalty  of  some  trifling  carelessness ;  but  still  the  source  of  danger  is  unexplored,  and  preventive 
measures  neglected  ;  and  this  arises  from  the  fact,  that  the  remedies  hitherto  proposed  have  been  either  in- 
convenient in  their  use,  or  of  such  limited  application,  as  to  afford  but  very  partial  protection.  Two  of  them 
only  deserve  notice,  and  thes6  we  allude  to  for  the  purpose  of  suggesting  a  method  which  we  think  wonki 
be  more  effective  than  either :  they  are  the  stop-guard^  which  had  for  many  years  a  very  general  use,  but 
which,  instead  of  gaining  strength  with  time,  is  now  slowly  disappearing ;  and  the  gafety-bent,  invented  by 
the  Messrs.  Rigby  more  than  twenty  years  ago,  and  generally  found  in  their  guns  and  those  of  other  Insk 
makers,  but  which  does  not  appear  to  have  found  its  way  across  the  Channel. 

The  Stop-guard  is  a  contrivance  which  locks  the  triggers,  and  prevents  them  from  acting  on  the  lod^ 
until  the  gun  is  grasped  by  the  hand  in  the  firing  position.  This  eflectually  prevents  any  accidental  pressnre 
on  the  trigger  from  charging  the  gun  when  it  is  at  full  cock ;  but  it  is  no  safety  in  any  other  case.  The 
general  objection  urged  is,  that  in  the  excitement  of  shooting,  the  stock  is  not  alwavs  held  in  the  manner 
which  is  recjuircd  to  disengage  the  bolt,  and  a  disappointment  is  the  consequence.  Moreover,  it  requires  to 
be  kept  clean  and  free  from  rust,  which,  from  its  position,  is  not  always  practicable  without  the  assistance  of 
a  gunmaker ;  and,  withal,  accidents  have  happened  even  with  guns  which  had  this  provision. 

The  Snfety-hent  is  a  much  more  simple  affair,  being  merely  a  third  bent  in  the  lock,  which  acts  almost 
immediately  after  the  cock  is  raised  off  the  pillar,  and  is  perfectly  calculated  to  prevent  the  casualties  which 
frequently  occur  from  the  dangerous  practice  of  carrying  the  gun  with  the  cock  down  on  the  cap  ;  for,  in 
this  position,  if  any  impediment  catches  the  finger-piece,  the  cock  is  slightly  raised,  but  immediately  becoming 
iliaengaged,  owing  to  the  circle  it  describes,  it  falls  on  the  cap  and  explodes  the  charge.  This  generally 
happens  when  the  person  is  drawing  the  gun  towards  him,  and  the  consequences  are  often  fatal. 

Accidents  resulting  in  the  loss  of  the  right  hand,  which  are  frightfully  trenuent,  arise  from  the  sportsman^ 
when  hurried,  incautiously  reloading  the  right  barrel  with  the  left  lock  at  full  cock,  when  the  slightest  shock 
sometimes  causes  an  explosion  ;  and  although  the  safety-bent  may  arrest  the  fall  of  the  cock  in  this  case,  yet 
it  appears  to  us  as  if  something  more  were  recjuired.  We,  therefore,  would  suggest  to  practical  men  to  construct 
a  bolt  which  would  interpose  to  prevent  the  cock  from  falling  on  the  pillar,  and  be  only  withdrawn  by  a  me- 
chanism similar  to  the  stop-guards,  already  described,  when  the  gun  is  required  to  be  discharged.  Tbb 
would  combine  the  advantages  of  that  contnvance  and  the  safety-bent,  and,  if  sufficiently  simple  in  construc- 
tion, fulfil  ever)-  requirement.  We  cannot  say  so  much  for  the  plan  exhibited  by  ^L  Brunei,  of  St.  Etienne, 
which  is  a  trigger-bolt,  thrown  in  and  out  of  gear  by  a  small  lever  under  the  guard.  To  use  it  would  require 
an  amount  of  preme<litation,  which,  if  it  were  possible,  would  itself  be  sufficient  to  prevent  any  acduent 
Indeed,  it  may  be  taken  as  a  general  rule,  that  no  contrivance  of  this  kind  which  demands  forethought  in  its 
use  is  of  the  least  value ;  besides,  it  is  to  the  lock,  and  not  the  trigger,  to  which  the  bolt  ought  to  be  applied. 
We  hope  that  these  observations  may  have  the  effect  of  awakening  the  attention  of  some  one  to  this  mipor- 
tant  subject,  who  may  perfect  a  plan  calculated  to  put  a  termination  to  those  calamities  whose  recorrenoe 
we  have  annually  to  deplore. 

W^e  will  now  conclude  with  a  brief  notice  of  some  of  the  more  remarkable  specimens  in  the  Exhibition. 
First  in  the  onler  of  the  Catalogue  is  a  case  of  guns  by  Mr.  Henry  Allport,  of  Cork,  which  are  very  credit- 
able to  him  as  a  manufacturer,  and  display  in  their  finish,  and  the  method  of  exhibition,  considerable  taste. 

We  next  come  to  a  variety  of  repeating  pistols,  by  Colonel  Colt,  of  Spring-gardens,  London.  The  meriti 
and  demerits  of  these  weapons  have  been  so  frequently  <liscussed  that  it  is  superfluous  to  enter  into  the 
controversy.     Some  of  the  present  collection  are  more  highly  finished  than  any  before  exhibitc<L 
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Tin?  giin«,  pistols,  and  rifles  exJiibitcd  by  Messrs.  W.  and  J.  Kjivanagh,  of  Dame-street,  are  of  excellent 
quality  and  hi^h  finbh,  and  any  good  s|)eciinens  of  the  work  of  tlmt  firxu. 

Mesare.  William  and  .lulin  Rigbj%  of  Sufiblk- street,  exhibited  n  krg^e  assoilment  of  gims  and  pistols,  the 
wurkmatiship  of  which  cannot  be  suqjassecl.  lu  the  ctnitre  was  a  frairn.'  supporting  ban\?ls  in  various  stages, 
io  placed  that  the  interior  could  l>e  examined,  thus  nfTordiniiy  illustrations  of  the  jiroeesses  we  have  altove 
doMribed*  Among  the  ^ns  we  imrticularly  remarked  a  double  ritie  of  unusiml  lightness;  this  was  con* 
by  reducing  the  btire  and  using  elongated  bidls,  the  latter  iM'ing  of  an  improved  di^scription,  calcn- 
to  KUjxtnsede  the  "  Minie/'     We  noticed  xunong  the  improi  emeiits  the  et»ntiriuous  workinit;,  whic  h 

i  great  strength  to  the  weakest  part  of  the  gtni^  the  removable  trigger,  solid  slides,  and  the  single  hiiir 
trigger  for  double  rifles;  also  a  very  injreuIoHs  moidd  for  castiuj^  ''^  iliuie"  bullets.  The  Damascus  barrels 
in  tbe  case  of  the*?  exhibitors  were  smoke -staintnl  as  well  as  pickle<l,  a  novid  finish,  which  h  a  ^cat  imp  rove - 
menl  oyer  the  bright  barrels.  Among  the  pistols  were  revolvers  capable  of  firing  eighteen  shots  in  half  a 
minule. 

M-  Westly  Richards,  of  Birmingham,  contributed  a  case  containing  double  guns  and  nf^es.  His  inune 
IS  a  sufficient  gimrantee  of  their  quality. 

A  large  assortment  of  gims,  rifle*,  and  pistols^  was  exhibited  by  Messrs.  E,  TruJock  and  Son,  of  Dawson- 
street.     These  specimens  well  sustained  the  chjiracter  of  the  house. 

Iji  the  FVench  Department  were  several  cases  of  barrels ;  there  was  also  one  gun  in  its  ease,  with  some 
two  or  three  peculiarities  of  construction,  which  M.  Brunei^  of  St.  EtiennCi  claims  as  improvements.  Among 
theie  was  the  trigger-bolt  mentioned  above,  and  the  method  of  fastening  the  barrehi  m  the  stock,  but  we 
lear  Done  of  them  promise  to  be  of  permanent  value. 

"bL  Bnier,  of  Liege,  ejclnbited  gims,  pistols,  &c. ;  and  several  other  continental  manufacturers  contribiiti'd 
tcimens  of  exi|uisite  workmanship  in  this  department,  the  extent  of  which  will  be  indicated  when  noticing 
*  productions  of  the  resjK-ctive  countries  U)  which  they  belong — »T,  K, 


U  AimiieALTYf  THE  Lords  GcNDlBlstONEiu  of  Ttm, 
Wiui^hmlt  l/tiiilon. — MoleUof  »hfpa,vix. :  the  Great  E»rry 
(ri^S^t^  hvJli  in  the  rvicjt  of  Iltiury  VIIl.,  hi  juflass;  Lh« 
B^^  <i«»T>;r,  100  gua*,  «uik  at  •S[>itljca«l,  178*2 ;  th«  Hoyal 
■Jjni  II 11 1|  II  buflt  at  Wi*olwich,  by  Peter  Pdt,  iu  th«  mga 
WCharlis  L,  1637;  the  Queen,  116  ^ui^  built  at  Pmts- 
iwoth,  1940;  the  VAngimnl,  80;  tho  Cumberland,  70;  the 
ITcrn^  SO ;  the  Pique,  40 ;  transverse  sections  of  the 
Queett,  1115  _-•  ■■  ''  '  the  Vanguard ;  half  iiumIcI  of  the 
OilTin^wtKitL  '  -  tbe  in  tenor  (scale  ^  in.) ;  a  scries 

ai  ttlnr  b(«t»  I  iiit^"  shlp^  aduiiralty  niodels  of  the 

Tirtori*  a»il  Albert,  and  tho  Fairy  Royal  Yachts  (made  by 
t^Hud  liarmest,  |  »c^e). 

2.  AECtasi,  T^  31  D.,  Mcrrion- square,  Sooth,  Dublin, 
lATVtttar. — A  life- boat,  twenty  feet  long,  eight  feet  beaju^ 
wiUi  ■ir-caaca,  Ac 

I.  At.iJC3i.  A-  P*,  Hon.  E.  I.  Co/s  Scrriee,  Ballyfltniw, 
Coostjr  of  Wexlbr^. — Model  of  a  corvette  ship  of  20  guns ; 
•BKla,  fhaM  ftfiHiii  of  in  inch  to  a  foot 

4.  AUJPfjmr,  H.,  Cork,  llUnnfaiiurer.— Double  fowlm^r- 
^iBB;  lOnlt  fiUci :  small  breech- loading  ritie,  fur  ruok  and 
fabyt  ilioodng :  pwtoU. 

i»  Ammarm/st^  R,,  Newbridge  Barnicki — Wooden  m  odd 
if  ifnuwd  battery  gun,  also  of  a  field  gun,  and  balls  for 

H  Rasar.  J.  &  W.  M*G.,  South  Bridge,  Cork,  De- 
^glitigV'— Mnrtelt  of  a  50- gun  frigate ;  a  uu'rchjmt  dcrew 
itmmtt,  1 1 00  tons  (length  over  nine  und  n  half  time*  the 
laiajt  41  ptASks  steamer;  clip|)i^r  yucUt,  ftO  ton^;  clipper 
flteoMia  <if  too  and  16  U  tumt ;  motld  of  a  ^crew  ve^^seL 

7.  Bmunms^  Rsr.  E.  L.,  Farebam,  Ham?^,  Inventor*— 
PaMDi  pefpitttai  log^  an  hyilroHtatic  in.^triiinent  fur  tndi- 
m^^  ^tm  ipifed  of  ^p<t  x  clinonieter^  and  other  iiii^tninicntJi 
ijr  flhovlil^  tbe  trim  and  list  of  »hip8  ;  working  model  of  a 
iriUprfMif  lift*-boai. 

§r  Bu«t«3r,  E.  Hm  11,  Weutworth-place,  Dublin^  De- 
l^pv*— llo4al  of  a  aehooner  yacht 

H  Cunosa,  J.,  Rockville,  Malin,  Donegal,  Inventor. — 
A  ^MMtb-buml  gild  tiftm^l,  thr<ifring  conical  bullets  with 
ttv  fapeaand  prt!ci«tou  of  a  rifle. 

14  Camxt^  a*  L.,SniitJf*  Buildings, Dublin,  rroprictor. — 
A  Java  cztaMs^  with  Danuuc  us  blad<  cuHuunly  wrooghl,  and 
Uie  fbcatb  of  gold,  c&amelled  and  studded  with 


dianiotidg — wrestcil  from  the  Sultan  of  D*Jocjocarta,  at  the 
storming  of  hU  [inlace  in  the  Crattan. 

11.  Clauke,  J.  j4.,  Birkenhead,  iJesigner, — Mo<iel  of  a 
£irst-chuiH  uierchant  ^leumer,  about  DUO  toui^  fitted  witli 
pae<flt  paddle- wheeb,  and  every  other  recent  and  patent 
improvement 

12.  CocKuuRSE,  J.,  SoUymottOt,  Rauekgh,  Duhlm,  De- 
Blgner. — Model  of  a  brig. 

13.  CoxLAN,  W.  .T.,  Kint^stown,  DeslgDer. — Fon*  and  aft 
schooner  model  yacht  for  saiting. 

14.  Colt,  Colonel  S.,  Spring  Gartlons,  Cockspur-street, 
London,  Inventor  and  Patentee* — Patent  repeating  fire- 
arms or  revolver  of  dilferent  size*  and  styJea  of  tiniAli; 
skeleton  pistol,  showing  ttie  working  of  the  various  parts; 
holster  or  cavalr>%  six  shot^j  nA\y  or  tielt,  7^  inch  llnrrel, 
six  $hciU;  four,  tlve,  and  six  inch  bund  for  hek  or  pocket, 
five  slioU*,  ail  rifle  Immdj*;  repeating  carbines,  six  shot*. 

15.  CooPEK,  W.,  Corrig-tcrraceT  Kingstown,  Designer. — 
Half  models  of  cutter  yacht  ''  Irish  Lily,"  80  totiH,  o.  m  ; 
Araericaii  eh[iper  pilot  bijflts  '*  Moses  H.  Grinnell,"  1 17  tons, 
o.  M*,  and  *'Mary  Taylor,"  S>l  tons,  o.  m.  ;  a  plan  of  a 
schooner  yacht,  propoaed  to  cheat  iMith  "  Old"  and  "  Royal 
Mersey  Yacht  Club*'  meaiureiDenL,  with  centre  bojird  astern, 

16.  CoTTEii,  J.  B,,  MonkAtown,  Co,  Cwk,  Inventor.— 
Models  of  life-boats  («cale,  one  Inch  to  a  foot) ;  mo<M  (if  a 
truck  for  convej-jiig  life- boats  from  point  to  ftoint  \  un\imvetl 
portablf  anchor  for  Uft^-ljoats;  Aaniple^  of  strong  waterproof 
eiinva.^  fur  covering  hfe-boats,  and  for  ships  and  railway 
purpiises  (patentctl). 

17.  Dick,  M.,  Iligh-^treet,  Inine,  A>T^lure — An  arti- 
culflted  metal  tube,  or  prottxiJve  covering  for  submarine  or 
land  telegniph  wire^  and  other  purpose*,  being  acoutinuous 
mrl^  of  bidl  and  socket  jointjs,  or  fonu  of  !<i>ine  or  vertebral 
eohimn,  Jlodcl  oxhibiiing  an  entirely  new  method  (by 
means  of  vuleanized  Iniha  rulttier  bugs),  of  rabing  sunk 
vessels  and  otber  materinlH  from  deep  water;  mo<kl  of  a 
vessel,  with  variety  of  iii.n'W  prfipellers,  miide  and  expe- 
rtmetit«fl  with  in  the  ye^r  1H2K,  iiivenle<l  tty  WiiJiam 
M*Cririck,  guiunuth,  Irvine  ;  two  kn^t'^  u;sed  At  the  grand 
Tournament  at  Eghnton  CiiJ^th',  in  a  tilting  match  Initween 
the  Earl  of  Eglinton  and  tJ>o  ^[aniue^  of  Waterford. 

18.  DiLix>N,  A.  G.,  Upper  Buekinghum-Mreet,  Dubliit. 
Inventor. — -4n  improved  kiitbom  for  telegrsjihiug  onlersto 
the  hdmsmaa  in  i 
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19.  DnxoN,  Thomas  A.,  Upper  Buckinghain-street, 
Dublin,  Inventor. — Life-boat  formed  of  three  or  more  lon- 
gitudinal pieces  of  timber,  covered  with  hide  or  canvass, 
interlined  with  air-tubes;  double  conical  expanding  rifle 
ballet 

20.  DwYER,  M.,  Commander  R.  N.,  Samuel-street,  Wool- 
wich, Inventor  and  Proprietor. — Model  and  sections  of  a 
life-boat  with  expanding  sides,  which  cannot  be  upset; 
model  of  a  gun-brig,  showing  a  new  plan  of  coppering  ships* 
bottoms ;  section  of  steam-ship,  with  improved  method  of 
hoisting  and  lowering  the  paddle-box  boats ;  model  of  hori- 
zontal propeller ;  a  bow  section  with  relieving  bitts ;  after 
body  section ;  new  plan  of  hanging  rudder,  and  of  steering, 
should  the  rudder-head  be  carried  away ;  model  of  anchor 
for  a  40-gun  frigate ;  model  of  a  boat  with  a  safety-plug 
always  ready. 

21.  Fabron,  G.,  Boat  Builder,  South  Shields.— Model 
of  a  boat 

22.  Grantham,  John,  Liverpool,  Designer. — ^Model  of 
the  screw  steamer  "  Eagle,"  built  for  Mr.  Dargaii,  from  de- 
signs by  exhibitor,  to  ply  between  Newry  and  LiverpooL 

23.  Grisdale,  J.  E.,  Bloomsbury-street,  Holbom,  Lon- 
don, Inventor. — Model  of  a  screw  boat,  with  new  form  of 
rudder  (called  a  ^^  balance  rudder"),  having  nearly  equal 
resistiDg  surface  on  each  side  of  its  axis  or  centre  of  motion  ; 
boat  stems,  showing  another  application  of  the  balance 
rudder. 

24.  Hralt,  W.,  Harcourt-street,  Dublm,  Proprietor. — 
Model  of  a  steam-boat,  showing  by  a  simple  contrivance  of 
machinery  a  manner  by  which  the  oar  of  the  paddle-wheel 
can  be  made  to  feather,  obviating  the  evil  effects  of  back 
water,  and  also  by  the  tummg  of  a  screw  one  paddle-wheel 
can  be  made  to  reverse  its  paddle,  causing  the  boat  to  tum 
on  its  own  centre. 

25.  HoDSMAN,  Banna  Villa,  Mountpleasant-avenne,  Dub- 
lin, Manufacturer. — Models  of  self-igniting  signal  light,  for 
thii  rescue  of  shipwrecked  seamen,  and  the  self-protector 
pocket  light 

26.  JuDsoN,  Vincent,  Barrow-street,  Dublin,  De- 
signer.— Working  model  of  a  steamer  with  an  improved 
screw  propeller ;  model  of  an  American  schooner  yacht 

27.  Kavanaoh,  W.  &  J.,  Dame-street,  Dublin,  Manu- 
facturer.— Guns,  pistols,  and  rifles. 

28.  Kino,  Harm^vn,  Hon.  L.,  Newcastle,  Ballymahon, 
Co.  Longford,  Inventor. — Model  of  an  improved  method  of 
lowering  boats  from  vessels  in  cases  of  wreck,  fire,  &c 

29.  Laird,  .Toiin,  Birkenhead. — Models  of  screw  and 
paddle  steam-ships  of  various  sizes. 

30.  Manchester,  the  Duke  of,  Tanderagee. — Model 
of  "  the  America,"  by  Steers,  of  New  York,  the  builder  of 
the  vessel ;  model  of  a  famous  Baltimore  schooner,  showing 
the  diff*ereiit  style  of  buUiling. 

31.  Millers  &  Thompson,  LiverpooL — Model  of  the 
clipper  ship,  "  Star  of  the  East." 

32.  Moxam,  p.,  Granard,  Co.  Longford,  Inventor. — 
Model  of  steam-boat  paddle- wheel 


88.  Norton,  Captain,  Coric,  Inventor. — ^Modeb  of  pro- 
jectiles for  military  operations,  &c 

84.  Redmond,  J.,  Donnybrook-road,  Dublin. — Model  of 
a  boat 

85.  Richards,  Westley,  Birmingham,  and  New  Bond- 
street,  London,  Manufacturer. — Double-barrelled  guns  and 
rifle ;  large  single  rifle  for  shooting  wild  animals ;  patent 
five  shot  revoh-ing  pistol,  with  one  barrel ;  duelling  pistob. 

86.  RiOBY,  W.  &  J.,  SufFolk-street,  Dublin,  Manufac- 
turer.— Staunchion  gun,  with  improved  plan  of  ignition, 
&c  ;  case  of  twin  double  guna,  with  extra  rifle,  the  locks, 
barrels,  and  triggers  fitting  either  gun ;  single  and  double- 
barreUed  guns,  rifles,  and  pistols,  with  various  improve- 
ments ;  revolvers,  for  six,  twelve,  or  more  shots,  &c  ; 
specimens  of  gun-barrels,  rifled  and  otherwise ;  various  part« 
of  the  gun,  to  illustrate  the  several  stages  of  the  manufac- 
ture ;  gun  and  pistol-cases. 

87.  Robinson,  G.  &  Co.,  Cork,  Manulactiirer& — Modeb 
of  a  ship  of  1000  tons,  barque  of  804  tons  (now  building), 
schooner  of  150  tons. 

88.  Rock,  J.,  Hastmgs,  Sussex,  Proprietor  and  Exhi- 
bitor.— Model  of  a  Hastings  fishing  lugger. 

89.  Royal  Humane  Society,  Trafalgar-sqnare,  London, 
per  J.  Charlier,  Secretary. — Modeb  of  pole  and  rope  drags; 
ice-boat  of  wicker-work,  covered  with  raw  hide,  on  wooden 
rockers  (made  at  Hamburgh),  and  breaker  Udder  used  for 
extricating  persons  who  have  broken  through  the  ice ;  print 
descriptive  of  the  same. 

40.  Shearer  &  Barr,  Aidrossan,  Ayrshire,  Piopne- 
tors. — Five  modeb  of  ships. 

41.  Smith,  H.,  Rotherhithe,  London,  Designer  and  Pro- 
prietor.— Model  of  a  steam-vessel,  intended  for  river  datS- 
gation  (scale,  |  inch  to  a  foot). 

42.  Sparks,  W.  S.,  New  Bond-street,  London,  Mum- 
facturer. — India  rubber  portable  fishing  and  life-bo*  t,  inflated 
with  air,  with  sculls,  bellows  for  inflation,  &c,  to  cany 
three  persons,  but  capable  of  supporting  more  than  twenty 
when  used  as  a  life-buoy. 

43.  Teal,  H.,  Ringsend,  Dublin,  Inventor  and  De- 
signer.— Modeb  of  yacht,  life-boat,  and  ship. 

44.  Trulock,  E.,  &  Son,  Dawson-street,  Dublin,  Ma- 
nufacturers.— Double  and  single-barrelled  guns,  rifles,  and 
pistols,  of  various  patterns  and  dejagns  ;  large  boat-gun  for 
shore-shooting  ;  centripetal  double-barrelled  gun  ;  air-gun ; 
gun  and  rifle-barreb  in  the  stages  of  manufacture ;  gun  and 
pistol-cases,  &c. 

46.  Walker,  S.  &  Co.,  12,  Legge-street,  Birmingham, 
Manufacturers. — Percussion  caps,  for  militan'  and  sporting 
use ;  patent  metallic  gun  wadding,  &c  ;  metal  lined  cap& 

46.  White,  Arthur,  Boot-lane,  Dublin. — Guns,  pistok, 
percussion  caps,  wadding,  shot-belts,  pouches,  &c. 

47.  YARRORorGH,  The  Earl  of,  Arlington-street^  Lon- 
don.— Modeb  of  the  bows  and  stems  of  ships  in  her  Majesty's 
service,  designe<l  by  Captain  Sj-monds,  R.N.,  and  presented 
by  him  to  the  kte  Earl  of  Yarborough. 


CLASS   IX. 


AOBICULTUEAL   IMPLEMENTS   AND  MACHINERY. 


^H£  sppttcation  of  mechanical  scicnoe  to  agriculture  possesaea  an  interest  which  is  not  by  any  moans  con- 
.  fifiea  to  the  tilbrs  of  the  soil.  Even  to  thot>«i  huvitiPt  no  s|>eciiJ  knowledfi;e  of  airricaltural  puraiiit^,  ihv 
inquiry  tk*  to  how  far  the  hus'bandnian  has  taken  advantage  of  the  nmifh  t»f  iniTirovcmerit,  el«ewheit'  so  ap- 
Mrvtit«  ie  woll  ileserring  of  attention.  A  sli«^ht  examinutiou  of  the  objects  sought  to  K^attaiiunJ  by  thi^  ilif- 
k-f^fil  f-laa^e^  of  implements  and  macliiiics  will  as&ist  iu  the  formation  of  ao  opinion  as  to  their  aihip'tation  for 
tbe  iaU^ed  purpose.  We  shall  thereby  be  enabled  to  estimate  the  ehanict<.T  of  the  ditficultics  to  be  sur- 
nKKiiited,  the  elEeiency  of  the  ajjency  already  employed;  and,  we  would  further  hope,  to  a^<X!i-tain  the  dij'ertioiJ 
m  wliM*ii  Additional  improvements  are  to  be  aoujy^ht.  In  the  application  of  mechanical  science  to  the  business 
of  busbuidn'.  the  great  drawback  is  in  the  uianufactun^r  so  impoHeetly  appreciating  tiie  nature  of  the  work 
lobe  done  ;  iin<l  hence,  year  at\er  year,  the  same  implements  uud  maeliines  eoutiuiie  to  l)e  produced  without 
iR«,*u  *..w„i  f;.  .ti,,n.  Oocusionally  a  manufai'tun'r  is  to  Ije  found  who^  by  superior  intelligence  and  enteqmec, 
d  iiis  efforts  to  the  Ix'aten  track  ;  and  although  they  may  may  not  always  Ixi  sucee«sful»  it  is  tu 

«ii^  - .  ^  ...  „,„!  we  are  indebted  for  the  improvements  hitherto  eflected.  Farmers,  as  a  Iwdy,  are  not  only  bttle 
ittficl  to  stiggBet  imprcivements,  but  when  u^ide  by  others  they  are  even  little  dispose<l  to  adopt  them.  In  the 
biWDOM  of  Kusbandr)',  capital  and  iutelliij^ncH*  are  not  eondiineil  to  the  same  extent  as  in  any  other  branch 
of  ttMlnsUy ;  md  hence^  although  the  most  ancient  art,  it  is  the  most  buckwartl.  Whde  a  few  ytnirs  sen-e  to 
Ae%  m  oamplete  revolution  in  other  trades  and  manufactures,  the  farmer  is,  for  the  most  part,  satisfied  to 
Cn»d  to  the  footsteps  of  his  fathers,  not  merely  rt^garding  with  indiflereuce  those  "  new-taugled**  notions 
w^ch  ihe  spirit  of  the  age  irrcibtibly  forces  upon  his  attention,  but  oft-eu  treating  them  with  absolute 
riiitctile. 

ll»o  povMiliar  poeitioti  of  the  agricultui-al  interest  led  to  efforts  being  made  for  its  advancement  at  a  mucii 
tor'  A  than  aissociated  co-operation  was  extended  to  any  other  object.     Exhibitions  of  various  kinds 

er>'.  \th  agriculture  have  accordingly  been  held^  to  a  gri'uter  or  less  extt'Ut,  for  nearly  a  century  ;  and 

ikhi3ugti  the  me^tsure  of  success  attained  has  not  always  come  up  to  the  expectations  of  the  more  sanguine 
■ppoitera  of  such  movements,  still  it  is  beyond  question  that  nuicb  good  was  effected  theivby.  In  tlie  de- 
urlBM^t  CD  which  our  atteution  is  on  the  pn*st>nt  otx^asion  mon.^  especJally  invited,  a  nuu'ked  improvement 
\m  lakt^n  place  through  the  various  periotueal  Exhibitions  that  hn\e  bec^n  held  in  various  parts  of  the  coun- 
by.  In  ibis  way  the  Highland  an<l  Agiicultural  Sjeiety  of  Scotlantl  hfis  done  much  for  the  agriculture  of 
tfail  etmntry  ;  and  during  the  jpast  fifte<m  years  the  Engli.*ih  Agrieultuml  Society  may  be  suid  to  have  efrect4?d  a 
(QtiipiKU*  rtfvolution  in  the  miplemeuts  and  machinery  of  England,  whiL-h  previously  stood  so  much  in  need  of 
i^pfwvisnout.  In  this  eountiy  less  has  been  done  than  in  any  of  the  other  divisions  of  the  L'nited  Kingdom. 
im  exilic 'I  niri>  of  agricultural  implements  and  machinery  have  not  btivn  characteriaied  by  that  novelty  and 
iMJatj  Id  have  been  desin^^l ;  and  many  of  the  improvements  introduced  on  the  other  side  of  the 

^miiii  *  I  but  j^lowly  adopted  in  Ireland. 

lit  f  r  land  hai»  been  exe<.^ptional  in  many  resp<.»cK  and  perhaps  in  no  other  more  than 
I'  '        I     !|  1)1  li  liinerj'  was  rendered  available  fur  agricultural  purposes.   The  generally  small  ex- 

ksj:  '.  feri>o««e<l  a  formidable  ob!«tarle  in  this  direction.     Ihe  occupants  of  such  hnldings  cao 

m'\i\-  !  <   tuc  value  of  improverj  machinery  and  implements  as  UMuHng  to  cheapen  the  cost  of 

i^-ii   :     ..     ;:■  ;  .k'fl,  they  seldomer  still  possess  the  means  of  procuring  them.     Under  such  circuin- 

-.  ,  .  I  M  .'  |if  1  -,  >8  is  out  of  the  question.  But  a  cliange  is  now  giiidually  t>aking  place  in  the  condition 
0*  tbe  agncuUund  interest  in  Irehind  ;  the  consoliilation  of  fanus,  and  the  incnmsi?d  activity  and  skill 
^i^^sh  are  now  apparent  as  compared  with  the  state  of  affairs  even  a  few  years  ago,  ai-e  of  hojiclul  augtu-j* ; 
the  mpc'i  '  '  'ton  which  has  been  in  operation  for  some  years  has  indirectly  given  an  impetus  to  ugricul- 

Ivnl  IK  It.    llie  indolent  and  unskilful  tanner  has  bi.'eJi  obligiLil  to  make  way  for  others  prepared  to 

lisi-  "^  ..  .0  in  which  they  an^  pluced  to  li4>tter  account;  ami  in  the  change  thus  going  forward 

til'  liibition  has  Ik^u  potent  for  good.    While  Hp<-*cia!  knowledge  was  gained  by  the  agri- 

cai^,..*  .^-"ig  through  hi*  oisti  deparlment,  the  genend  knowledge  derived  by  an  insm^ction  of  the 

a|ieriliv  irwanl  in  the  Mat^hinerj'  Court  was  «*areely  of  less  avail-  llie  upplicution  ot  roachtner)''  to 

|iu, ,    -   '-.  ^ouuot  tail  to  have  imprt'ssA^d  the  visitor  hen*  relernnl  to  with  the  small  extent  to  which  the 
tf  OUTied  m  husbandry,  as  well  fis  the  great  fieltl  which  pi\  stinted  itst'lf  iu  this  clirection  for  further 

lit.     The  aocuraiT  with  which  the  most  complex  operations  were  there  r»erfonned  could  not  fail 

lo  }m  «uege«tive  of  what  may  be  done  for  the  farmer,  prt>vidt*d  the  machinist  and  ke  who  is  to  work  it  will 
vtify  HD  Siiiid  in  h*ud,  which  they  must  do  to  attain  any  good  result. 
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The  class  of  articles  now  under  consideration  may  be  appropriately  separated  into  several  subdivisnons, 
from  the  similarity  of  the  functions  which  they  are  required  to  perform,  and  the  order  in  which  the  operations 
take  place : — 

Implements  of  tillage ;  as  ploughs,  digging  machines,  harrows,  rollers  and  clod-crushers,  cultivators,  &c. 

Drilling,  hoeing,  and  sowing  machines. 

Harvesting  machines ;  as  reaping  machines,  rakes,  and  tedding  machines,  &c 

Bam  and  ^ard  machinery ;  as  tm^hing,  winnowing,  and  other  machines 

Drainage  miplements,  and  machinery. 

Dairy  utensils  and  apparatus ;  and  miscellaneous  articles. 

Of  each  of  these  classes,  we  propose  to  notice  the  leading  features ;  (jointing  out  the  more  important 
improvements  which  have  recently  been  effected,  and  suggesting  the  direction  in  which  further  improvements 
are  to  be  sought  in  the  more  extended  application  of  mec!nanical  science  to  the  business  of  husbandry. 


L— IMPLEMENTS  OF  TILLAGR 

In  duly  estimating  the  comparative  merits  of  different  implements  of  tillage,  and  the  special  adaptation  of 
each,  we  must  first  have  correct  notions  of  what  is  desired  to  be  attained,  and  then  consider  the  most  ^dent 
agencies  for  the  purpose.  An  approximation  to  garden  tillage  is  now  recognised  as  the  primary  object  of  all 
good  husbandry,  llie  advantages  of  deep  and  mmute  pulverization  are  now  thoroughly  understood ;  and  it 
IS  the  question  of  expense  which  comes  in  to  determine  the  extent  to  which  this  condition  of  the  soil  should 
be  earned  out.  The  general  adoption  of  thorough  drainage  in  lands  naturally  suffering  from  excess  of  mois- 
ture has  removed  the  great  obsta!cle  to  deep  pulverization ;  and  it  is  a  significant  fact  that  the  depth  of  drains 
as  well  as  that  of  tilli^  has  been  on  the  increase  for  years  past.  When  the  late  Mr.  Smith,  of  Deanston,  first 
agitated  the  subject  of  thorough  draina^,  little  over  twenty  years  ago,  a  depth  of  two  and  a  half  feet  was 
regarded  as  sufficient,  under  ordinary  circumstances,  for  drains ;  and  by  the  use  of  the  subsoil  plough,  then 
al^  introduced,  the  soil  was  stirred  some  ten  to  twelve  inches  deep,  which  at  the  time  was  considered  to  be  a 
great  achievement.  A  few  years,  however,  only  elapsed  until  the  necessity  of  deeper  drainage  than  that  here 
contemplated  became  manifest ;  and  a  depth  of  four  feet  for  drainage  became  general  This,  in  turn,  was 
followed  by  deeper  tillage  than  had  hitherto  been  considered  practicable  or  necessary ;  and  the  ingenuity  of 
machinists  was  soon  set  to  woi^  to  ascertain  how  this  object  could  be  best  attained.  Some  modiScation  of 
the  plough  is  still  the  best  instrument  for  deeply  penetrating  the  soil ;  and  this  will  probably  continue  to  be 
the  case  so  long  as  animal  labour  forms  the  motive  power  employed.  For  securing  a  high  degree  of  pulveri- 
zation, once  the  soil  has  been  stirred  up,  other  agencies  are  aavantageously  used — such  as  scfuifiers  or  grub- 
bers. The  action  of  these  latter  is  only  supplemental  to  that  of  the  plough ;  but  after  a  ploughing  has  been 
given,  the  combined  action  of  the  grubber  and  clod-crusher  secures  what  is  technically  termed  a  fine  tilth 
much  more  economically  than  it  could  be  otherwise  effected. 

The  necessity  of  deep  tillage  as  a  primary'  agent  in  securing  luxuriant  and  vigorous  vegetation  was  so  fuDy 
discussed  when  considermg  the  conditions  involved  in  the  growth  of  root-crops,  in  Class  iii.,  that  it  need 
not  be  further  dwelt  upon  in  this  place.  We  may,  however,  observe  that  it  leads  to  the  introduction  of  ma- 
chinery for  sowing  the  various  agricultural  seeds,  the  use  of  which  would  otherwise  have  been  inadmiseible, 
— and  to  improved  systems  of  general  management,  as,  for  example,  the  use  of  drill  husbandry,  even  for  com 
crops.  Thus,  in^^ensibly,  as  it  were,  a  complete  revolution  comes  to  be  effected  in  farm  management,  having 
as  its  basis  and  harbinger  that  deep  and  minute  pulverization  of  the  soil  which  is  now  recognised  as  an  indis- 
pensable adjunct  of  good  husbandly. 

THE  PLOUGH. 

The  plough  may  be  regarded  as  the  primary  implement  of  this  class,  audit  is,  indeed,  symbolic  of  agricul- 
ture generally.  Some  apparatus  intended  to  perform  a  function  analogous  to  the  operation  of  the  plough  was 
the  first  application  of  brute  labour  to  the  tillage  of  the  soil.  With  some  slight  modifications  it  has  come 
down  to  us  from  the  remotest  period  of  which  we  have  any  records ;  and  the  extent  of  these  modifications 
was  very  small,  indeed,  until  within  the  present  century,  when  an  almost  endless  diversity  of  form  has  been 
given  to  it  to  adapt  it  to  the  different  circumstances  in  which  it  may  be  employed.  With  the  impetus  which 
Scottish  agriculture  received  in  the  latter  part  of  the  last  century  great  improvements  were  introduced  in  the 
construction  of  this  im]>lcment ;  fi*om  the  plough  manufactured  by  Small  until  Wilkie  of  Uddingston  so  mo- 
dified it  that  his  form  of  the  plough  is,  witn  slight  variations,  extensively  used  at  the  present  day.  We  refer 
here  to  the  Scotch  ploughs,  as  they  have  been  almost  exclusively  those  introduced  into  this  country. 

In  Scotland  and  Ireland  the  swing  plough  is  almost  universally  employed ;  a  term  given  to  it  to  disdn 

guish  the  plough  without  wheels  from  that  to  which  one  or  more  wheels  are  appended.     "Wheel  ploughs  are«^ 
however,  m  general  use  in  England,  the  number  of  wheels  varying  from  one  to  four.     The  addition  of  Um^ 
wheels  to  a  considerable  extent  dispenses  with  skill  on  the  part  of  the  ploughman,  as  the  width  and  depth  o^ 
the  furrow  slice  are  thereby  determined  with  considerable  precision ;  tne  duty  of  the  ploughman  with  tbenB- 
being  chiefly  to  attend  to  the  implement  at  the  headlands  of  the  fields,  to  bring  it  round  and  replace  it  in  it^ 
proper  position.    This  alleged  advanta^  the  Scottish  ploughman  laughs  at.   lie  possesses  the  requisite  skiEf 
to  cut  furrow  slices  with  a  decree  of  uniformity  approaching  what  could  be  effected  bv  the  most  exact  ma- 
chinery, and  he,  therefore,  looks  upon  the  wheel  ploughs  of  the  southern  part  of  the  island  as  clumsy  excnsei 
for  the  stupidity  of  the  workmen.   But  the  great  objection  to  the  use  of  the  wheel  plough  in  Scotland,  as  wtff 
as  in  this  country,  arises  from  the  belief  that  it  is  of  more  severe  draught  than  the  swing  plough ;  the  exeaip- 
tion  of  skill  on  the  part  of  the  workman  being  attended  by  the  imposition  of  additions  work  on  the  honei. 
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Tbo9e  ▼CT&ant  trith  tlic*  litiiratiire  of  agriculttire  will  ri««:'Qllert  thai  the  eontroveray  carried  on  for  years  as  to 
the  respective  merits  of  the  two  classes  of  implements  rtjiemblefi  the  more  reeent  ''  Battle  of  the  Gaujejes  ;^  hut 
Klis  pasBtos  ?!tninge  that  the  disputants  on  each  si(ie  wei'e  satisfied  to  refer  to  the  opinions  of  pmeticiil  men 

00  eitlier  §ido  of  the  cpici^tion,  who  were,  of  eoiim\  eath  et^ually  iM)«itive  as  iu  the  ^i|xrior  merit?!  of  their 
refpcctiTie  implements.  It  is  obvious  that  nothing  but  a  trial  of  tliflereut  varieties  of  theretqiective  kinds  of 
pbugh^,  under  similar  cLreumstjiuce?«^  could  setth'  the  tpiestion  ;  still  this  mode  of  deciding  one  of  the  most 

^-jpuftortJint  Tioints  which  could  engage  the  attention  of  thi^-  agriculturist  was  not  thought  of;  and  until  within 
^^p  OQm{>arati\iety  recent  period  no  attempt  vftis  nm«le  on  any  rational  grounds  to  determine  the  comparative 
HrSierits  of  the  wheel  imd  swing  ploughs,  as  regarded  the  execution  of  their  work  and  the  force  required  to 
f      pi^^^  tbeni, 

I  The  eircunistance  to  which  we  have  now  directed  attention  is  one  of  more  than  ordinary  significunee,  as 

Lgdbowing  how  little  agricultural  matters  are  guided  byndc,  and  the  small  extent  to  which  dehnite  calculations 
^^PPP  made  by  the  fanner.  Tlie  diflTiinnit  ploughing  matches  which  wcti*  held  in  Si'utUnd,  a.s  wvll  as  in  this 
wuntrv',  U^  to  the  exercise  of  a  great  degree  of  skill  in  the  use  of  the  swing  plough^  the  regidarity  of  the 
work  cxecutetl  by  which  appears  quite  mars'ellous  to  those  who  are  not  familiiu'  with  it ;  and  in  pn_»portion 
■i  this  dexterity  was  acquired,  was  there  a  growing  contempt  for  the  allegt^l  lumljering  Eiigbsh  article, 
ttttuflv  drawn  by  three  or  four  hoi"fit\s,  while  the  swing  n!<.»ugh  is  almost  invariably  worked  with  two.  The 
iocrtmse  in  the  numl>«?r  of  horses  being  seldom  fi  din  wed  by  any  comisponding  in  t  revise  in  either  the  rlentli 
W  the  quainiityof  work  exccuttnl,  still  further  tentled  to  cnnfinu  the  inipnission  of  the  ridvocjxtes  i  if  the  swing 
ploujrh  :l^  to  its  sufieriority,  so  far  as  regarde<l  lightness  of  draught.  But  still  definite  information  was  wanted, 
on  which  to  couic  to  any  satisfactory  couehisiun  on  the  subject. 
JL  I  We  have  already  mentioncMb  that  th(^  exhibitions  of  the  Royal  Agricultural  Society  of  Engandhuve  done 
BH|^ii  for  the  improvement  of  the  imph-ments  and  machinery  of  busbandr)"  during  the  paijt  ten  or  twelve 
^Kta^r^    Mi,*i  ui  Tifi  iitlur  branch  more  than  in  determining  the  companitive  viilue  of  diffenint  kinds  of  ploughs* 

1  the  wheel  and  sjuring  ploughs  were  never  brought  togethtT  in  actual  ctimpe'tition* 
L   L  Njotch  agricultural  shows  extended  but  litth*  Ixyond  the  Ixirdcr,  es[iecially  so  far  as 

were  concerned  ;  and  the  strong  prejudice  prevailing  north  of  the  Tweed  against  the  use  of 

i  element*  prevented  them  fi-om  being  brought  to  Scotland  for  com^X'tition.     But  shortly  afW  the 

Atioa   of  the  Englbh  Socictv^  the  shows  of  implements  became  one  of  its  most  attracrtlve  features. 

ticsi)  trials  of  the  several  articles  soon  came  to  Ije  arranged^  an<l  prizes  wen*  awar<led  acconling  to  the  per- 

Ibntuiiire.     These  prizes  Ciime,  as  a  matter  of  course,  to  !>«•  i-egurded  by  the  farmer  as  budges  of  unrit.  leading 

b  an  f^Ton nous  in cn^a*e  of  business  with  those  UKinufacturera  that  were  fortunate  enough  to  obtain  them- 

Av  r  results  which  these  trials  aflbrdwl,  there  were  some  verj*  startling  ones  connected  with  tJie 

U-  draught  of  ditferent  kuids  of  nkuighs,  a,s  indicattnl  by  the  dynamometer ;  an  instrument  of  essen- 

^eru'  'J  ui  all  such  liKiuiries,  but  which  is  little  us«*d  tor  the  purpos<\     Hitherto,  there  had  l*een  nothing 

lOirht.  forwarii  on  eiilier  side  beyond  mcR*  matter  of  opinion,  but  at  the  trials  in  question  a  test  was  ap- 

ti  t'f^  ■!  aceuraiy. 

In  on  the  sTibject  of  draught  in  ploughing^  we  have  to  determine: — 1.  The  absolute  resist* 

Viot  wfMii  io  vvink,  in  different  mih^     2.  The  relaiiv*'  draught  of  the  vjirions  forms  of  the  implement  when 

li  CJkf  mme  work,     iJ.  I'he  relative  resistance  to  the  motion  of  the  plough  made  by  Mr?  difftmU  sources  of 

it»  drmnglkt.     4.  Tlie  absolute  influence  of  the  weight  u|>on  its  dniught.     5.  The  iulluence  of  vehx^ity  on 

(IrsQ^it.     6.  That  of  inclination  of  surface  of  the  ground.     7*  Hie  inltuence  of  depth.     Tlie  variations  ani 

Mrttrci.  us  already  stated,  by  the  dytmmometer,  which  consists  of  an  elliptic  or  spiral  spring,  whose  length 

t'f  wuUh  wiiiQ'i  with,  and  thus  indicates  the  strain  upon  it^  the  variations  U^ng  denoted  \\y  mi  index,  whose* 

jsWitton  di-i  s  ^  the  strain  which  is  at  any  moment  applied,     Tlie  amount  of  draught  is,  of  course,  indicate*! 

\\)  till  lieh  would  lie  roquired  to  produce  the  same  degree  of  tenaion,  supposing  it  to  be  applied  in 

ItHuuld  be  out  of  place  here  to  enter  at  length  into  the  details  of  the  investigatif>ns  to  which  we  havt* 
aSbk^L  «ome  of  the  rt^suJts  of  which  we  can  only  give.  The  ploughs  enumentted  lK?lnw  were  employed  to 
^^  A  furrow  five  inches  deep  and  nine  inches  "ivide,  in  a  variety  of  fiolk,  with  the  following  results^  the 
^t^iU  being  indicated  in  stones : — 


DSACaiPTIOsr  oy  pLooaa. 


FfrgnMn'aScMch  Swings  .  .  *  . 
CkvWt  do.  do.,  .  .  .  . 
One-wheel,  ..,*.. 
'•Two-wheel,  .  .  .  .  . 

DoL      Swiag, 

t>&       KtttiAnd  Two- wheels, 
Oy  Betkiihtn  VVnieel, 


Sftndy 
LcMni» 


BtooCby. 


SwuL 


Straat 


Moorj 
Sell 


Avenmev 


tl»c  diflcranees  indicated  In  this  Table  arc  very  remarkable,  and  point  to  the  necessitj  of  taking  Iblber 

iiHMititnii  ■  In  ihe  determination  of  the  circumstances  on  which  these  diflerences  depend.     The 

MUtt  of  tf  f<>r  example,  has  so  much  influence  on  the  draught,  that  it  should  obviously  be  as  light 

it  E  fOCiii>  '    I'liite  strength.     This  will  be  sc^*n  more  clearly  by  considering  the  large  force  re- 

^^^mwd  tfkXiy  ven  without  a  furrow- slice.  The  following  arc  tJie  results  of  some  of  Mr.  Pusey's 

Imboo  tbti  HWMjc^v^  UiL  urst  column  indicating  the  gross  draught  with  a  furrow  five  inches  by  nine;  the 
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second,  the  snrfaoe-draught,  to  be  deducted  from  the  former ;  and  the  third,  the  w^ht  of  the  ploagfas  em- 
ployed* : — 

Description  of  Flongta.  Qross  Drsnght 

Ferguflon's, 19  stones. 

Clark's, 17      „ 

Berkshire  Wheel, 12      „ 

Ransome's  Two- wheel,  ...  18      „ 

Do.       Swing, 16      „ 

Do.       Ratland,  ....  21      „ 

Old  Berkshire, 16      „ 

In  the  progress  of  the  inquiry  it  was  observed  that,  contrary  to  the  prevailing  impression,  the  draught 
did  not  increase  in  proportion  to  the  depth  of  the  furrow,  a  circumstance  of  the  last  importance  when  it  is 
considered  that  deep  tillage  is  one  of  the  requisites  of  successful  husbandry.  By  using  Fer^uson^s  Scotch 
swing  plough  upon  a  poor,  moory  soil,  and  taking  a  given  width  of  furrow-slice,  only  varymg  the  depth, 
the  following  were  among  the  results  obtained : — 


Sorlkoe  Dnuight 

Weight 

12  stones.     .  . 

15  stones. 

12      „         .  . 

16      „ 

8      „ 

12      „ 

8      „ 

.     18      „ 

8      „ 

10      „ 

8      „ 

16      „ 

10      „ 

.      10      „ 

Depth  of  Furrow.  Dnn^t  fai  Stones. 

6, 28 

6, 28 

7, 26 

8, 80 


Depth  of  Farrow.  Draught  in  Stones. 

9, 81 

10, 40 

11, 60 

12, 60 


The  only  other  point  to  which  we  can  here  direct  attention  is  the  influence  of  the  velocity  upon  draught 
in  ploughii^;  or,  in  other  words,  the  degree  in  which  the  resistance  varies  by  the  rate  at  which  the  animals 

Erogress.  Here,  again,  the  result  is  very  difierent  fh)m  what  would  at  first  sight  be  ex|>ected,  showing  that 
iction  has  much  less  to  do  with  velocity  than  is  ordinarily  supposed.  This  comparative  independence  of  the 
draught  of  agricultural  implements  on  the  rate  at  which  they  are  drawn  through  the  ground  is  a  matter  of  con- 
siderable moment.  It  indicates  the  value  of  only  employing  animals  which  walk  at  a  good  pace,  as  they  get 
through  a  ^eat  additional  quantity  of  work  without  a  connesponding  effort.  Paradoxical  as  it  may  appear, 
there  is  litUc  more  labour  expended,  so  far  as  the  implement  is  concerned,  in  ploughing  an  acre  in  six  or 
eight  hours  than  in  doing  half  the  work  in  the  same  time.  The  increased  pace  would  of  itself  demand  an 
actional  efibrt,  irrespective  altogether  of  the  work  to  be  done ;  but  experience  shows  that  the  draught  of 
the  plough,  as  indicated  by  the  dynamometer,  is  but  little  affected  by  an  increase  of  velocity,  a  fact  which 
the  farmer  should  seek  to  turn  to  practical  account.  The  following  Table,  extracted  from  Mr.  rusey^s  Report, 
fully  bears  out  these  statements : — 

Rate  of  going  Time  to  plongh  Vsristion  in 

per  hour.  an  acre.  draught 

H.     M. 

1|  miles, 7  20  23  stones. 

l}      „  6  30  23       „ 

2|      „  4     0  22       „ 

8J      „  8     8  24       „ 

The  absence  or  presence  of  wheels  is  only  one  of  the  many  points  deserving  of  consideration  in  the  adap- 
tation of  the  plough  for  the  intended  purpose ;  and  the  results  which  we  have  given  above  will  ser\-e  to  show 
the  extended  field  which  presents  itself  for  investigation,  even  as  regards  the  apparently  simple  consideration 
of  the  best  kind  of  plough  for  the  farmer  to  employ.  They  also  serve  to  show  what  might  be  effected  by  the 
application  of  energy,  capital,  and  skill,  to  the  business  of  husbandry ;  which  owes  its  backward  position  to 
ihe  absence  of  their  combination. 

Of  wheel  and  swing  ploughs  there  were  numerous  illustrations  in  the  Exhibition ;  and  it  was  espedally 
interesting  to  the  Irish  farmers  to  see  such  specimens  of  the  wheel  ploughs  as  those  exhibited  by  Ransomes 
and  Sims,  and  J.  and  F.  Howard.  Few  persons  in  this  country  have  seen  ploughs  of  this  class  ;  and  whatever 
may  be  the  respective  merits  of  these  instruments,  it  could  not  fail  to  be  most  interesting  to  inspect  the  me- 
chanical arrangements  for  regulating  the  depth  and  width  of  the  furrow-slice,  so  that  the  operation  shall  be 
as  little  as  possible  dependent  upon  the  skill  of  the  workman,  a  circumstance  to  which,  as  before  observed, 
those  who  use  the  swing  plough  attach  little  value.  But  without  adopting  the  wheel  plough  in  its  present 
form,  it  remains  to  be  seen  whether  we  could  not  make  use  of  some  of  the  ingenious  contrivances  whidi  it 
exhibits. 

The  collection  of  swing  ploughs  was  not  so  extensive  as  mi^ht  have  been  expected  from  their  being  in 
almost  universal  use  in  this  country ;  and  of  those  in  the  Exhibition  there  were  few  which  call  for  any  special 
remark.  Our  agricultural  readers  will  be  acquainted  with  the  high  value  attached  by  many  persons  to  Bar- 
rowman^s  ploughs,  which,  however,  are  sold  at  a  high  price  as  compared  with  most  of  the  ordinary  ploughs. 
A  tolerably  good  imitation  of  Barrowman^s  mould-board  may  be  found  in  a  plough,  the  manufiu^tore  of 
Millar,  of  Dunleer,  exhibited  bvT.  Eeles,  of  this  city,  and  which  was,  besides,  a  creditable  specimen  of  work- 
manship, contrasting  favourably  in  the  latter  respect  with  many  of  the  articles  in  this  department,  the  oon* 
struction  of  which  seemed  to  be  as  rude  as  the  purpose  for  which  they  are  designed. 

Into  the  peculiarities  of  swing  ploughs  it  is  unnecessary  that  we  should  enter  at  any  length.  The  foim 
of  the  mould-board  is  the  point  in  whidi  the  great  variation  takes  place ;  the  efforts  of  the  mannfactnrert 

*  The  results  of  these  trials  have  been  reported  by  Philip       is  in  no  small  degree  owing  to  the  editorial  labours  of  till 
Posey,  Esq.,  in  the  Journal  of  the  Royal  Agricultural  Society       gentleman,  who  has  had  charge  of  it  from  its  < 
of  England  ;  a  periodical  whose  deservedly  high  character      ment 
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b^  dtrw^  to  modify  the  mould^board  according  to  the  diM-acter  of  the  soil  m  wliich  it  is  to  be  woiteL 
^^A^'^^  purpose  for  wliidi  it  15  mtendetl.  The  ploughs  in  the  coKectioii  exhibit*.d  by  Raiwomes  «^ 
^  !S^^li.  i  ^i,"?^'"^  ^"'^^^^  ^  swing  or  wheel  pfoughs,  as  may  he  desiix^d  ;  the  beam  being  m  fomied 
«  to  auow  the  wheels  being  appended  md  a^moved  at  phiisure.     In  the  eiigmving,  an  implemeat  of  this 


Olio  ^heel  may  be  used,  in  which  case  it  is  made  to  paas  orer  ih&  imploughed  hmd ;  or 
y  be  apfKinded,  as  in  the  annexed  illuatmtiona.     Where  extensive  oT>eration"a  aitj  carried  0 


extensive  o{>e  rat  ions  ai*e  carried  on, 


second 

aaex|^H  1  j .  loughmau  may  not  at  all  times  he 

•vmiLLbie,  and  hence  the  value  of  being  able  to 
me  the  wheeU*  The  depth  is  reg:ulated  with 
$eenimey  by  the  wheek ;  the  one  passing  on  tlie 
of  the  ground,   and   the   other  in  the 

Of  wheel  ploughs  we  annex  a  further  illus- 
that  nere  6gared  being  alK>  manufac- 
tttcd  br  Ransomes  and  Sims,  For  general 
Hmtcs  tl  luid  been  proved  to  be  an  excellent 
wflemeiii,  prizes  haWng  been  awarded  for  it  at  various  agricultural  meetings  held  in  England  since  1844. 

If  10  finiple  in  construction^  and  light  of  draught;  and  the  coulter -fittings  are  on  a  plan  which  alforda  fa- 
oGtifv  for  placing  the  coulter  Li  any  required  position*    Por  tliis  plough  there  is  stated  to  be  upwardis  of 


ttrnty  ▼urietics  of  mould -boards,  acoording  to  the  soil  and  pttrpose  for  wliich  it  Is  squired.  One  peculia- 
lity  of  sQch  mould -boards  is,  however,  the  absence  of  that  depth  which  chai^cterizes  those  of  what  are  called 
t^  Sooti'h  ploughs. 

In  »'  *:*e  of  such  an  implement  as  the  plough  there  is  a  fahtc  economy  exercised  by  many  of  our 

krumr-  -J  out  cheap  implements,  almost  without  reference  to  any  other  consideration*     An  iron 

|iifWltfii  '  life -time,  and  hence  the  best  article  should  be  procured  almost  irre^spective  of  cost ;  for 

fktow*  t  lie  manner  in  which  the  work  of  the  farm  is  executed  bv  one  plough  over  another,  in  a  *nngle 

fwm,  niu  "  '     r  the  great  iliHerence  which  there  is  in  point  of  lightness  of  draught,  may  far  more  tlian 

tBiaant  to  tl  t"  several  ploughs*     Yet,  year  after  year,  our  fanners  may  be  found  looking  after  the 

implriii,  ui^n,  writhout  thmkiug  of  any  other  points  of  ^lifference  between  the  implements  of  dilTerent 

t#!.i;t;,.n  fo  the  common  plough,  used  for  purposes  of  ordinary  tillage,  a  stronger  kind  of  implements, 

ind  trench  ploughs,  have  attriicted  attention  for  some  years  past,  and  deservedly  so  from 

^      iportance  of  deep  tillage  in  modern  husbandry.     It  is  now  ascertained  that,  once  m  four  or 

I  yuanw  Uie  »?il  should  get  a  stirring  to  a  much  greater  depth  thtm  the  ordinary  working  of  it  extends ; 

a  fourth  or  fifth  of  the  farm  should  be  gone  over  in  this  manner  every  year.     In  the  construction 

[a  greater  degree  of  strength  is  required  than  in  the  common  plough,  on  account  of  the  increased 

H>n  them;  and  inasmuch  as  the  soil  is  to  be  stirre<l  up.  and  not  turned  over,  the  mould-board  is 

with.  Indcenl,  the  common  sidng  plough  without  a  mould -board  is  sometimes  used  for  the  purpose. 

'!»  a  pf*»r?f>n«  part  of  this  volume  it  haa  been  seen  that,  so  far  an  the  Executive  Committee  was  concerned, 

1  be  made  to  adjudicate  upon  the  respective  merits  of  the  articles  exhibited.     To  this  rule 

^  Agr  department  formed  an  exc(*ptton.     Hen?  the  Committee  were  desirous  of  co-operating  with 

M  C5©aacil  ol  Uie  Koyal  Agricultural  Improvement  Society  of  Ireland ;  and  with  that  view,  so  far  as  exhi- 
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bitors  were  desirous  of  testing  the  merits  of  their  goods,  permission  was  given  for  their  temporar}'  removal 
for  the  trials,  which  were  conducted  under  the  auspices  of  the  Agricultural  Society.  The  annual  Show  of 
the  Society  having  been  held  in  a  remote  comer  of  the  island,  Killamey,  it  was  considere<l  advisable  to  hold 
a  preliminary  tri5  of  implements  in  the  neighbourhood  of  this  citjr,  the  results  of  which  would,  in  some 
degree,  guide  the  Council  in  their  subsequent  arrangements.  Accordinglv,  two  days  of  the  week  before  that 
in  which  the  Killarney  Show  was  held  were  devoted  to  experimental  tnaJs  in  the  vicinitv  of  Malahide,  the 
investigations  being  concluded  in  the  county  of  Kerry.  As  the  final  result  of  these  trials,  the  first-class  medal 
was  awai*ded  by  the  judges  to  William  Graham,  of  Smithfield,  for  his  swing  plough.  The  wheel  ploughs  of 
William  Ball,  of  Northampton,  and  Ransome  and  Sims,  of  Ipswich,  were  highly  commended.  A  second- 
class  medal  was  awarded  to  Robert  Gray,  of  Belfast,  for  a  trench  plough.  The  subsoil  plough  of  Robert 
Gray  and  Son,  of  Uddingston,  obtained  the  prize  medal,  as  being  in  the  estimation  of  the  judges  the  best 
implement  of  its  class ;  and  James  M^Conneil,  of  Dunleer,  obtained  a  medal  for  his  double  mould-board 
plough.  AVliile  on  the  subject  of  ploughs,  we  may  direct  attention  to  the  subsoil  plough  exhibited  by  Ritchie 
and  Sons,  of  Ardee,  which  was  a  ver)-  efficient  instrument ;  and  the  double  mould-board  plough  exhibited  by 
the  same  firm  was  also  a  superior  implement. 

DIGGING  MACHINES. 

Among  the  implements  of  tillage  a  digging  machine  naturally  occupies  a  prominent  place,  provided  it  at  aU 
fulfils  the  function  for  which  it  is  designed.  The  extent  to  which  mechanical  science  has  been  applied  to  the 
cultivation  of  the  soil,  within  the  past  quarter  of  a  century,  is  quite  marvellous,  when  compared  with  aD 
that  had  previously  been  accomplished  ;  and  when  we  examine  the  course  of  that  progress,  the  difficulties 
by  which  it  has  beiBn  beset,  and  the  degree  to  which  they  have  been  surmounted,  we  are  forced  to  the  con- 
clusion that  very  much  still  remains  to  be  done  in  the  same  direction. 

In  any  comprehensive  scheme  for  economizing  the  tillage  of  the  soil,  there  are  two  objects  to  be  kept  in 
view  ;  one,  the  best  and  cheapest  motive-power ;  and  the  other,  how  this  power  can  be  most  eflfectively  ap- 
plied. The  latter  consideration  only  has  received  much  attention,  from  our  not  being  accustomed  to  look 
upon  any  other  motive-power  in  tillage  operations  than  that  of  horses  and  oxen.  Hence,  our  implements 
have  been  especially  adapted  for  the  power  which  is  to  work  them  ;  and  so  little  did  the  connexion  between 
the  two  points  attract  attention,  that  when  from  time  to  time  it  was  sought  to  apply  steam-power,  the  triab 
were  with  the  usual  implements.  Hence,  also,  the  idea  of  ploughing  by  steam,  on  which  so  much  labour 
and  anxiety  have  been  wasted,  in  the  hope  of  being  able  to  carry  it  out  successfully.  But  those  who  were 
engaged  in  these  investigations  did  not  appear  to  consider,  that  although  the  plough  may  be,  and  no  doubt 
is,  the  best  form  of  instrument  that  can  be  used  for  turning  up  the  ground  when  worked  by  animal  power, 
yet  it  does  not  follow,  that  it  may  at  all  be  adapted  for  steam-power,  the  successful  use  of  which  would  be 
so  great  a  desideratum.  Nor  is  there  much  cnance  of  the  desideratum  in  question  being  attained,  so  long 
as  such  a  line  of  investigation  is  pursued.  It  is  not  necessary  that  we  should  detail  the  diflTerent  methods 
that  have  been  from  time  to  time  adopted  to  carry  out  ploughing  by  steam.  Suffice  it  to  say,  that  they 
have  one  and  all  been  unsuccessful ;  and  such  must  continue  to  be  the  case  until  our  mechanical  engineers 
set  about  the  object  >^ith  a  more  correct  appreciation  of  how  it  is  really  to  be  attained,  than  is  involved  in 
any  such  efforts  as  those  already  referred  to. 

The  operation  of  such  a  machine  as  that  invented  by  Mr.  Samuelson,  and  which  the  inventor  calls  a 
digging  machine,  is  suggestive  in  tliis  respect.  Here  is  an  instrument  designed  for  turning  over  and  stirring 
up  the  soil  on  a  great  scale ;  but  the  circuuistances  must  be  peculiar  under  which  it  can  be  worked  by  ani- 
mal power.  The  necessary'  extent  of  such  power  is  also  so  great,  that  it  may  become  a  matter  of  doubtful 
economy  to  use  it,  even  though  it  perfectly  succeeded  in  performing  the  work.  That  such  a  machine  as 
that  under  notice  will  yet  be  extensively  employed  in  tillage  operations  is  highly  probable,  but  for  this 
purpose  horse  power  seems  to  be  wholly  inadequate. 

This  is  not  tlie  j)lace  to  discuss  how  steam  is  most  likely  to  be  effectively  applied  to  the  purposes  of  hus- 
bandry ;  but  in  the  examination  of  such  a  machine  as  that  of  Mr.  Samuelson,  it  is  necessary-  that  the 
principles  which  regulate  its  application  should  be  taken  into  account.  We  have  declared  our  total  want  of 
confidence  in  the  success  of  what  is  termed  steam-ploughing,  because  an  obvious  consideration  has  been 
overlooked  in  endeavouring  to  connect  the  steiim-engine  and  the  plough.     If  steam  is  ever  destined  to  be 

applied  to  tlie  cultivation  of  land,  it  must  be  through  the  agency  of  such  machinery  as  this  digging  machine, 

a  consideration  which  our  agricultural  machinists  should  keep  in  view. 

The  operation  of  the  digging  machine  is  simple  enough.  By  the  aid  of  cranks,  a  number  of  flattened 
teeth  are  alternately  elevated  and  depressed,  as  the  machine  is  propelled,  the  digging  apparatus  being  put 
in  motion  by  the  wheels  of  the  machine.  This  instrument  was  tried  at  Malahide,  with  other  agricultunl 
implements  ;  but  we  are  bound  to  state,  that  that  trial  was  scarcely  satisfactory.  The  available  horse-power 
was  inade(|uate,  and  the  whole  arrangements  for  working  the  machine  were  defective,  so  that  such  a  trial 
could  scarcely  be  regarded  as  conclusive.  Where  the  soil  was  partially  loosened  before,  the  digging  machine 
acted  fairly ;  but  where  it  was  compressed  and  hard  on  the  surface,  the  machine  passed  along  without  pro- 
ducing almost  any  effect.  An  obvious  remedy  here  would  be  to  add  to  the  weight,  which  would  force  the 
teeth  into  the  ground.  The  strength  would  at  the  same  time  be  added  to ;  but  in  the  same  proportion  we 
should  be  adding  to  the  difficulty  of  working  it,  at  least  by  animal  power.* 

•  At  the  meeting  of  the  British  Association  at  Hull,  last  "  The  mechanical  disinteffration  of  the  particles  of  the  soil, 

season,  Mr.  H.  Samuelson  read  a  paper  on  "Recent  Improve-  for  the  purpose  of  increasing  its  productiveneM,  has  beei 

ments  in  Machines  for  tilling  Land,"  which,  as  explaining  practised  more  or  less  skilfully  from  time  immemorial ;  oo^ 

the  views  of  the  inventor  of  the  machine  here  noticed,  we  within  the  last  hundred  years  or  so,  however,  rather  as  a 

phice  in  extemo  before  our  readers.  matter  of  routme,  than  in  consequence  of  any  appreheoAOB 
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In  aiMltion  to  the  fligginrr  mavhiiK?  in\'onU'd  by  ^Ir.  SAmuclson,  of  Banbury,  there  h  another,  the  in- 
n*fltioii  of  A[r.  Ilcriry  Blea8dak%  of  t'bipplii'r,  LauciiHhire,  whos«  mnchint^  wv  rt*gn!t  to  ilad,  was  Dot  in  the 
gpewnt  KxliibltioD,  as  it  would  havi*  been  iutert'Stinji  to  jud^^  of  tlie  rt't^pective  niacliinei*  by  comparison. 
Botb  nrv  iilike  In  iheir  digj^ng,  or  rather  ft>rkintr  pai  t^i.  but  very  diflen^nt  in  ttieir  ek-aiiing  apparatus,  lu 
Sfunoclsrjn's  nuicliine  then- Is  a  peculiar  i^^rt  of  serajiers,  worked  hehv»_'<'n  eaeb  series  of  rev*jlvinf:j  sjjikes  ; 
while  in  Hlea^daleX  instead  of  sei*aj»ers,  there  is  a  series  of  n:*vtilvin^'  Hh^Lh  that  rotate  in  the  opposite  direc- 
titm  to  that  of  the  digging  furk^,  'Hiere  is,  however,  another  arrangement  of  the  digging  appurattis  whii'h 
we  n*gard  a»  deserving  of  consideration,  though,  without  seeing  it  put  to  the  test,  we  are  diijpo^^d  to  avoid 


df  the  cmoso  of  its  effieacy.  It  la  true  thjit  the  tend(!DC7  of 
a  pkot  to  iiioeft«c  above  gf ownd  in  pmp*irtion  to  the  exl^n- 
ito  of  it»  root*  lielow  the  *iirfacf  may  hav^  been  aduittttHlf 
ttd  tkm  ntatmmty  xtfloosonmn  tlif  wU  consequently  t-nfoircii ; 
iliU  tio  svriim^  ntu^tupt  wii>  niaile  tM^for«  thi3  tinic  of  Jethro 
TbQ;,  U*  «iieiL*rtaiu  the  ftmetluua  uf  the  root  in  thti  vegetable 

^CNttttting  any  n^frrenf*  in  ilKait  to  tht»c3tpi'rimen  t»  nf  tlmt 
fiiiinfr  of  tnodcni  <    '  it  mny  be  -^tatfil  of  hlin  witli 

m^l,  that  H»  (lii«  1  ill  the  samo  rdntion  ti*  thos€> 

«f  tlir  grtAt  QTpuii  ^..  .:  of  oar  ilay.  that  the  wtlar 
■friania  of  lib  prodac«nor»  *tt>o*l  to  that  of  C -oiHimioni^-i.  e. 
Ihn^  ailbrd  a  mOityut  fomink  fur  tht;  t<luri«la(it>n  of  mniK  of 
Iftr  Ifwliittf  pbf'Motm'tia  of  the  nourii^haient  ofpljints,  yet  stop 
^Hft  iff  thi^  |jiw«  wbirh  ^tvern  ihem.  From  Lh«  niouient^ 
V  unnstmttHl  that  th*i  inorgmik'  vmi- 
furru>ih«^l  by  tho  ih*coiii|K>Hiti(in  of 
earthy  matttr*  coiituiined  in  the 
i  mhi'  I'll  to  it,  it*  raetlumica!  subdiviidon 

I  to  tir  11^  il  practice^  for  it  beexinie  ovident  at 

tliat.  by  |ir«*i-4iiiiig  the  groatMt  poMiiblc  imniber  of 
k  tt»  »li*»  nrxhtu  of  nir  and  watar^  the  agriculturittt  fiid- 
ftif><l  II,  in  the  saniL'  manner  as  the  che- 

jut  •-  ,  by  rtiAucing  to  jwjwder  tha  sub- 

ites. 
^Bcnee^  Ir^  rtJinw  ha«  of  late  >m'wi  attarh*<l  to 

il  and  the  pulveriisation  and  deep- 
atnip  of  tbc  ir«l  b«i ;  and  Lt  ii!  to  some  of  the  more  recent 
B»^^3n?r'al  f-.:r»rri\'.'inr»*s  fur  effecting  the  latter  objects  that  I 

,iA  fM>  long;  been  the  principal,  and 
»Bli  j»iT*o«oi;^  '      J  time  to  rcnnti,  a  morit  valmt- 

kb  HlMfitami  r  -  ( a  mon  ^  t  ft hent )  thU  i  neon  - 

imlaMsi^  lllai  -  and  rever^^^  the  tof)  rtoil,  it 

emumi*  i  the  bottom  fjf  Uie  t arrow  in  its  progTe«i&  A  par- 
1M  Wiiiff^y  w^t*  nppUM  to  this  evil  at  a  considerable  ex- 
pense V  r  the  »u(K!«oil  phmghf  which  barstii  tbo 
potgt^  ^  lidiow  the  furrow. 

**^M#nii« unit  11  Iria^i  been  8ouf:fht  to  avoid  the  u^  of  the 
pipOp^  Hitirk^ly^  in  tho^ie  c^*4i»  when'  the  eomplete  uiverMon 
k HOC  1i<^'^'-' ^  ^^'*^  h^jce  the  intT»<lurti(>n  of  vjirious  pul- 
ivter^  \c*,  whieh  have^  of  kite,  lM*en  w^l^  no 

Im^tf  b  .  V'Tit  as  prineiital^  in  enltivatioik     For 

tht  iBfi}  with  the  «pade  or  fork,  hitherto 

Mt^ifciif  if  thei^ritener,  ha$  been  pnit'tinetl 

onalljr  «tri  "      i  luny  fanner*,  amongxt  whon* 

InmA  hanti'.  >\u  on  the  larger*  and   the 

Bfr,  ^-  **-""  "    »>T!  a  more  exjierimentJil 

ttala     T  !<    UticomLng  more  general 

fiayT*  iir[H»se  of  deRtrt*ying  weeds, 

bm  aiao  *A  *r>  |Htrtivkn»  of  »oiJ  to  decoinpoAittfUi ; 

tkna  iioMgriii  j  nnd  renewing  the  ?iupply  of  fmMl 

~  rof>.  Not  content  with  these 

ftccu*ftjniiHt  farminjj;  tool*, 
«Qwr  HMM*  «3ti-.'+in  L..  .i,j ,  ,„.-£<'  complete  nmthine*  of  cnl- 
lfr«ciiin  Im««  Imn  5«ru^ht  ARer  and  invented.  (Jmitting 
flllp  yrimia  rtpdl'iTitt'her?  atul  hamiw-s  the^e  may  be  con- 
tnloilljr  igvitM  ilitti  :• — 1 .  rUnighin^  ttia*.hines  drawn  by 
tmiatmtr  t^ian^^n^nra.  i.  U^iximotive  («teaTi)'ploughi» ; 
Md  &.  Machiim^  ehirfty  rotaiy^  for  pulvcrixhi^  by  means  of 

«•  j%-t<un^  iluftttr  •  '-  *^  -^v  *  -  Tuarkahle  are  the 
ytiim^liim^  fiBflMa  '  r^^by  and  of  the 

Hafifvwi  «rT«r«w1'{  I  uiK  v*t  both  at- 

laodML  flkH^  (If  l*"^  ovith  mime  nf  the  inconveniences  of  the 
%arm  flkmnf^ ;  bat  ittuu^esAfni,  Inasmuch  aa  they  i^ubstitute 
1  BMT  *w|MiitimM  and  powerful  agent  for  animal  traeliou. 


The  Marquifl  of  Tweeddale'ji  ploughing  machino  conaista  of  a 
frame,  conlaiinn^  two  double  jdoiij^hjs  rest'mblin^  tlie  com- 
mon ttini wrist  pl<>ui;h^  one- half  of  each  \nAiii*  in  the  air 
whilst  the  other  Imlf  in  in  tht?  ^>nnd.  The  frame  is  drawn 
acrosH  the  liel<l  by  win'  rop*^  attached  to  steam-engines, 
statione^l  at  op|>t>iiite  headlands  ;  both  plouf^lis  lieing  reveraeil 
at  each  turn,  s»o  that  the  slice*  are  always  laid  in  the  aaiu^ 
direction.  The  work  of  each  plough  is  15  induw  deep  and 
13  inches  wide,  eqnal  to  26  inches  in  the  frame,  an<l  the  ejte- 
ention  is  faultless.  By  means  of  a  beam  about  1«  feet  long, 
projecting  from  each  eii^ie  at  ii^ht  angles  to  the  pluu|?hing 
fratiie,  and  a  Hiniple  apparatus  attached  to  it,  the  plough,*  are 
lifted  at  eadi  tuni  and  dejHinited  two  furrows,  or  2i\  iaehes, 
in  advnncti  of  their  pr^oiw  fKwition.  Thus  the  fmpient 
n-'iiioval  of  the  en^qnes  ia  ttvoide<l  They  are,  however,  !oc<»- 
motive,  and  nm  tijMm  wiwtden  trains  laid  for  the  purpose. 
The  niatJune  ploughs  three  acres  |>er  iby.  and  n  quire.'^  four 
men  ti*  work  it,  LM-side*  a  man  and  hony.*  to  brini;  water. 
The  depth  jvlou^jhcd  (15  iuehes)  Is  1  Ixdieve,  unpnx'iMh^itwl 
except  by  the  horse  jdon^hing  of  the  Manpie*!^  himself,  who, 
1  nrn  informeil,  by  tl»e  aid  of  the  latter,  k>  improved  llie  fer- 
tility of  two  entire  fannss  as  to  have  rais^etl  their  annual  va- 
lue in  dve  years  troni!  7*.  Od.  to  £3  per  acre. 

*' A  mor«  decidetl  advance  in  steam  pkmirhiug  hafl  been 
made  by  Mr.  Usher,  of  >>iinburj;h,  who  boldly  at^andoned 
the  obi  mode  of  traction  altop^ther,  and  caui*<l  his  steam- 
engine  to  ^;^o^s  the  land  on  a  bfiiad  roller,  attaching  Ut  it  a 
cylindrical  framework  of  plonfjjh-iMjints  and  njonld-boanlA, 
which,  wjiilrit  beinf^^  lowere<l  into  the  in"onnd  to  tho  rwpnrcd 
depth,  is  made  to  rotate,  dJsintejLrratinfj  the  .*ioil  more  com- 
pletely than  the  onlinarj'  plonj^h,  without  compm-^Jiing  thir 
bj)ttom  of  the  furrow,  the  thrusts  of  the  mould- boanbs  at  llu? 
sariie  time,  aiding  the  forwanl  motion  of  the  engine,  and  en- 
ablin^^  it  to  mount  inclination?!  which  it  could  not  cope  with 
by  the  niett'  adhcj^ion  of  the  roller.  As  at  present  constnicted, 
the  power  is  abont  10  bi>rse8,  and  when  worked  to  a  depth 
of  7  or  8  inches,  it  will  plough  ab«ait  six  acres  i>er  day.  Ita 
Rjeat  weight,  abont  sia  tons,  is  a  aerious  drawtmck,  but  I  am 
inclined  to  think  that  it  maybe  considerably  reduceil.  and  I 
know  of  no  other  nttaton'  n in <  bine,  that  ao  snccessfuUy  in- 
virts  tht?  s«nl,  thim^h  il  is  still  excelled  in  that  re<j>ii'l  by  the 
ortiinary  tniction  ph>ughs.  Usher's  steam  plough  huA  been 
repeatcHlly  worke<l  in  the  Uithlans,  and  I  am  not  aware  tliat 
its  use  w  as  attended  ^itb  any  dilfic^lties  beyond  ihuse  which 
muxt  be  exjHH'ted  in  all  new  inventions. 

'*With  rtiferenoe  to  raachiniy*  ft-r  di^np  by  mean*  of 
si^ades,  I  am  not  aware  of  any  that  have  been  put  into 
actual  ofieration.  Tlie  machine  exhibitwi  by  lliompson  la 
the  Agricultural  DepartiTicnt  4»f  tliy  Ur^iftal  TaWeof  1861 
will  have  lieen  mtticed  by  many  of  my  auditorr*.  It  con- 
sisted of  two  serie.s  of  spades  at  right  angles  to  eadi  other, 
the  second  series  covering  the  spact»s  left  by  the  firsts  and  both 
l>euig  forced  into  the  gniund  by  a  crank ird  sliaft,  Uifne  in  a 
rectangular  frame. 

"  The  laKt,  and  apparently  the  mo«t  promising  division,  ia 
that  of  the  nUar}'  forking  or  clawing  imploinents. 

'*  A  li^ht  madiine  of  this  kind  was  constructed  so  lonjj  aa 
thirty  years  back  by  ^lortou.  of  Leith  •  but  it  cornea  rathir 
tmder  ihe  cla^  of  re\'olving  liarrow*  than  of  cultivatorft  pro- 
perly S4i  calltiiL  Forenv^t  amongst  the  Utter  in  point  of 
date!  is  that  of  I^dy  Vavasour,  exhibitetl  at  the  Sh*>w  of  the 
Royal  Ajrriculturai  Smlety  at  Bristol,  which,  though  un- 
sncVi>.-sful,  may  l>e  n^gnrdcd  as  the  ]irvcurHtr  of  the  more? 
practioa  roUtorj^  forking  ftndMibs*«lingmarhuie*  thothavc 
since  lieen  coo«trticted.  Ijidy  VavaJ^^niFs  imphMnent  eon- 
eiBtcd  of  a  cjdiuder,  studdetl  with  prongs  m»t  ttpirally  around 
it|  which  penetrated  the  grooud  by  the  weight  of  Ihfl  cylin- 
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speaking  positively  iil>out  it.  We  allude  to  that  invohT^J  in  the  Imy-Bhakinf^  machine,  in  which  a  different 
kind  of  motion  is  conveyed  to  the  parts  in  action  li*om  tliat  employed  in  ih*'  digpug  nmchine.  If  the  former 
were  constnieted  of  the  neoei!>san'  degT^ee  of  stivng^h  to  Tashi  thv  strain  upon  them,  we  ap  1  '  '  ■  ill 
Boil  would  be  turned  over  with  tlie  same  fucility  tliat  the  gruAS  or  hay  ii*  tedded  by  the  hay 
the  operation  of  which  is  amongst  the  most  siieeessful  nj»plications  of  mechanical  science  lu  un  Mn.^nir 
the  former.  These  remarks,  however,  arc  intended  to  be  suggestive,  indicating  the  path  to  be  pursued  and 
the  concbtions  involved  therein,  rather  than  propoimding  any  positive  opinion,  for  which  further  informatioD 
is  yet  dearly  re<iuirtd. 


dir  ttod  ^mingi  and  broke  il  or  tore  it  up  u  the  Utter  wu 
drawn  forward. 

*'  It  was  siicce«?ded,  after  an  inten^al  of  jtonie  years,  by  the 
cultivatori  of  the  Hoil  Mr.  Clive  and  uf  Jos^iah  FarksL  Que 
of  tbe  latter  ha:*  been  u»ed  in  subsuiUng  the  estate  of  Mr. 
MarsliaU}  at  Patrington,  near  thb  towiu  Here  tho  cyliu- 
dcr  of  Lady  Vavawur,  which  had  the  uiconrenl^nce  of  form* 
iltg,  as  it  were,  a  taking- up  roller,  round  which  the  earth 
wound  itself  until  it  fonned  a  *oUd  maas,  Ui  which  the  [irung;* 
entirely  dbappoarcd,  i&  n^pUic'cd  by  a  number  of  dlaca,  re- 
volving independently  of  each  other ;  Uie  prongs  alfto  being 
mad«  80  long  that  the  earth  cjinnot  easily  rtiadi  their  roots. 
Another  Mx^p  was  the  addition  of  cle&idng  or  dofiing-bars, 
for  Btrifiping  the  aoil  from  the  pn^nga.  Of  the^  Kol>ert«' 
machine  aft'unU  an  example.  It$  chief  [K^cultarity,  howevrr^ 
cuoHiatti  in  the  prongs  being  made  to  feather,  somevrhat  like 
the  floats  of  Morgan*^  f>atidlf-whoel,  the  motion  oonnnujii- 
cat«d  to  them  rtssetnbiiJig  that  of  the  fork  in  the  Jiand^  of  a 
man. 

*'  I  muict  not  omit  to  menti«>n  the  labcun  of  lIoAkyns,  tlie 
talented  author  of  the  '  Chronidea  of  a  Clay  Farm,'  whidi, 
with  their  humorous  illti^trationa  by  Cruikshaak,  have  con- 
tributed so  greatly  to  pupulanze  the  subject  of  lUlage. 

*'' Though  it  will  be  evident  at  once  to  th«  mf>cbanic  that 
tho  writer  is  anything  but  familiar  with  the  prat^tical  diffi- 
culties whidi  would  attend  the  xLy^-  of  locomotive  steani- 
«ngiiib«  on  ftudi  AuHaces  ad  those  with  wliidi  the  agriculturist 
haa  fro  deal  (difBcuhica,  by  the  way,  to  wliich  the  mtaiy 
plough  of  Uaber  it  fubject  in  a  far  loas  degn^*),  and  though 
he  aiffomes  forbia  steafn-cultivator  a  {yower  of  Inverting  the 
soil,  which  the  means  he  employs  woidd  fail  to  insure,  hia 
dieaeription  of  the  thing  to  be  aecotnpli.slied  La  Mi  vivid,  ajid 
hift  sketch  of  the  engine,  which,  according  to  hb  view,  is  to 
efiect  it,  ia  m  ueat  a  ^jiedmen  of  mecltanical  drawing  by 
wonla  alinie,  tlmt  I  mtuit  daim  yotur  indulgence  for  quoting 
thorn  here : — 

"  *  I  tay  tliat  the  plough  has  i*entcnoe  of  death  written  upon 
Ik,  becaufie  it  is  es^isentially  imperfect ;  what  it  doe*  i«  little 
towards  the  work  of  cidtivation,  but  that  little  is  tainted  by 
a  radical  imperfe-tion — damage  to  the  AubtK>il,  which  is 
prened  and  hardfTit-d  by  the  tthare,  in  an  ejtact  ratio  with  the 
wcaghtof  the  noil  lifteil,  plus  tliat  of  the  force  required  to 
effect  the  dearage  and  the  weight  of  the  irmtrument  it^^^ 
Were  there  no  other  reason  for  sa>ing  it  than  LhtA,  thin  alone 
would  entitle  the  philosophic  macbinbt  to  Hiy,  and  see,  that 
tlte  plough  was  never  meant  to  be  immortaL 

*'  *  AVhy,  tlien,  should  we  niruggle  for  its  survival  under  the 
new  dyua*t>'  of  ^eam  ?  The  true  objevt  i*  not  to  per|ictuate, 
hot  aa  soon  aa  pt^i^ible  to  get  rid  of  it.  Why  puke  an  tn$)tru- 
ment  fcven  or  eight  inches  under  the  clod  to  tear  it  up  in  the 
tnftM  t^  main  force,  for  other  instnimpntsto  net  uj*on,  toiling 
fttid  txvading  it  down  again,  in  ponderous  aitempts  at  culti- 
vatiofL  wholesale,  when,  by  scimpleabrajsian  of  the  surface,  by 
a  revolving  tcwtluni  inwtniment,  with  a  sjati*  ji*  Ifnvtd^H  the 
bay-tedding  machine,  or  Cro^killV  dtxl-crusher,  you  can 
perfect  the  complete  work  of  commttnication  in  the  moet 
Ugh  I,  cotopendioua,  and  i>erfect  detail  ? 

**  '^Ima^ne  such  an  inHtniment  (not  rolling  on  the  ground^ 
hot  pedbnning  mdejtendent  revolutioni^  behind  it»  lotonio- 
tlfn,  cottfaig  its  way  down  by  surface  abnuiion  into  a  aniui- 
diviilar  trcndif  about  a  foot  and  a  half  wide,  throwing  liack 
the  pulverised  aotl  (a«  it  0ic«  back  fh/m  the  feet  of  a  dog 
scratching  at  a  rabbit  hole) ;  then  imagine  the  locomotive 
moving  forward  on  the  hard  ground,  vrith  a  slow  anderfuable 
mechanical  motion,  the  ncvolver  behind,  with  its  cutting 
points  (case-hardened)  playing  on  the  edge  or  land  dde  of 
the  creodi^  as  it  »dvaiioet|  AOd  capable  of  any  adjustment  to 


coarse  or  fine  cutting,  moving  always  forward,  uid  )ci«viQ| 
l>ehind,  granulated  and  inve-rt«i  by  iU  revolving 
seed-licKl,^  seven  or  eight  inches  dee]>,  nevtir  to  be  gMM 
again  X)y  any  implement  except  the  drill,  whidi  had 
better  follow  at  onn:,  attadied  tidiiud  with  a  light  baih- 
harrow  to  cover  the  seed/ 

'"Beside*  a  mwlification,  proposed  by  UMher  ;ni* 

plough,  in  which  ho  substitutes  rotarj'  pron^  uta 

and  mould-boanlss  involving,  however,  th<^  aiifiiwuv,  titat 
he  loses  the  aid  to  pn>gn:'&siun  which  thelatttT  affbrd  failtl — 
two  other  titeam-euUivatora  have  Iteen  i-rMi^^tnK  bdh  of 
which  [H»s!iit!s*,  in  common  witii  tlwt  of  '  'i^tmcllfi 

feature  that  the  rotation  of  the  cultlvni  <  not  th- 

rived from  the  progreaa  of  the  carriage.  1  hii  tirst  ia  1 
Stephen  Brown,  who  haA  two  series  of  mlary  euttMa*  thi(| 
cond  ^l  working  at  iiuervals  left  by  the  first, 
•Jriveij  through  crose  j*iiafta  from  a  «maiU  ltnt>int>iiv«  i 
engine,  fonuuig  poirt  of  tin*  implement,  and  which  may  • 
work  it-*  way  acro!«»  the  lieJd  by  it*  owu  »dht-*iion,  or  be  dimws 
by  hor.-^^.  Tlie  :«eeond  is  the  Canadian  machitiev  spokai  ol 
by  Mr  Met^hi  in  a  recent  letter  tt*  the  '  Tlmcjv'  It  lUfm  nxA 
differ  greatly  fnim  the  prece«iing  in  its  mode  of  0{imlkNi» 
its  novelty  con«i»ting  iu  the  arrangejamt  of  the  partis  ^ 
in  the  adoption  of  a  very  light  attil  cuinpacl  farm  of  i  _ 
I  liave  lieen  requested  by  the  Inveutijr  not  ta  |mb|hli  1 
details,  a^  he  luu»  not  yet  secuiwl  Ids  right  to  them  m  m» 
fordgn  stJilcj^ 

"  Iwill  iiowdewribe  the  most  re<imt  rotJin*  Tilttvatof»i 
have Ix^n  put  practically  to  work.  \'i/..  lik-u^iiale*  ( 
own.  The  former  .mmicwhat  nu!K.*nibbA^  TarkcrS 
bnt^  Wing  calcidated  only  tu  pid^criitv  the  "lurfact 
weight  is  only  about  unv-half  that  of  Parker' .>«,  and 
weight  (one  ton),  instead  uf  renting  *ni  two  ilises  oclv,  b 
distributeti  over  ^eveti.  The  chief  novelty  in  it  is  the  dean- 
iug  apjiaratuit,  coiuiii»ti«g  of  an  ad<litional  cylinder^  sua- 
liended  at  an  angle  of  alM>nt  forty -fivn  «l«»tm'es  abcrve,  aitft 
driven  from  the  shaft  of  the  prin  !    ^j^ing  cj'U 

and,  therefore^  revolving  in  the  <  ,  tion  U>  it. 

prongs  act  oa  a  rotary'  coml-  !•  -•  .  rlli  from  1 

of  the  former.    Tliiw  maehii  »i  ! 

ter  Meeting  of  the  Royal  A- !  y, 

pn'viously  broken  by  th<^  t^l^^Ugb,  acted  iidiaifabi)>  aa  a  pal> 
veriser  and  weed  extractor* 

**  Whilat  engaged  in  *Mme  ejqxriments  with 
sinnewhat  re«embUng  that  of  Parker's  my  atiimtinii 
directed  to  the  «teel  iliggir  '  ^  -^     -  i  ;  i   ' i rtv««  lttti||^  | 
subtitituted  with  so  mm  h    >  «jlJ 

fork  ;  and  it  uccumNl  to  nn  lini:  UglH  i 

prong»  fur  the  wTought  or  caat-m  used  11 

rotarj-  iraplement^  an  eificicnt  ctil  i .  -t  hta^ 

jKjwer,  strong,  yet  compttM  I  .id«»     la 

following  out  this  i*k'«^    1  '*^ggHi^ 

or,  more  propc»rly,  forkin^^  it»u<  nm*  mn  ujiiug^-UMr  wuB^ 
cvK^ftdly,  as  ttiay  be  infcrn-d  frt»n»  I  he  immbvr  oCtliaoi  vMdb 
are  alr^iiy  in  u;»e,  uotwith^Uwduig  the  fecoil  date  ^tt 
introducti(»n, 

**  llie  forks  of  my  digging  mickine  ar»  tnade  of  t^  b^ 
ca^t-fiteel  that  1  can  prtx'Uir^,  of  a  square  aectioii,  ^b^^ 
tapered^  bent  on  the  angle,  and  in  pain^  at  a  chatty Isii^ 
and  aUowed  to  cool  gradually.  Ihcy  mn  oirwd,  •»  as  la 
enter  iha  gnmiid  mdfy^  but  to  M  iha  nil  aa  ihry  cans 
oqL 

*'The  upperportion  uf  wtjc  Mttch  tutlry  Ving laid brt  wmm  m 
half  dLics  of  ca»t  iron,  groovnl  to  recvi^-o  thrm,  thv  half  ^fa9 
l»eing  afterwards  miit^^vi  by  bolts,  form  a  i%||in^  nhwl  d 
which  tile  di9C4  reprv^nit  the  bgati,  and  tlie|^i>ilita  «f  the  Ivkl 
the  spoke:» ;  tlusre  ia  Ao  hoci|i  oc  tm,    A.  nuBhcr  of  lla» 
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HARROWS. 

Of  tlie  common  harrow  there  were  few  illtistrations  in  the  Exiiibition,  we  presume  because  It  admits  of 
leu  diversity  of  form  thaa  niost  oiber  of  the  impleraents  of  tilljigo,  Tlic*  objtt't  of  tin*  haiTow  is  t-o  pulvi^rixe 
the  Kjil^  with  whivh  is  freqiirintly  t-ombiiu'd  the  further  ttitt*ntioii  of  covering:  ditFuront  kinds  of  scm:^48.  In 
Has  ttnplemt^nt  imfKirtarit  trupruvciiii'TitK  have  iTvently  boen  made*  As  f onotTly con.structed.  several  of  the  teeth 
fi^iseutty  followed  in  the  ^ame  ti'aek  wU**u  tkn^ged  along,  in  which  coi*?  It  wai*  iinpc-rtl^ctly  perfonning  it« 
work;  but  in  tlio  more  modern  iiii|Tular  han-uws  thLs  is  effectoally  ^jfuankMJ  against.  The  weight  of  the 
harrow  and  the  size  of  the  ti'etb  are  ivt^ulated  by  the  eharacter  of  the  work  to  Ije  j)erlc>rmed;  and  so  far  as 
ihift  implement  is  concerned,  there  i*  little  to  be  desired. 


J  wheels  («ereo  in  a  full-sised  machine)  art*  liun|.r  cm  a 
bsi;  Afoond  wbi<ii  they  rotate  fre&ly.  Between  i5»ch  pair  uf 
wbeflta^  *fid  on  the  same  bar^  Ia  hiuj);  a  ring:,  whkh  k&^^ 
tbttD  ApAit,  ami  dmm  the  hu\t^  <tf  tht*  bo^scH.  The  frumo 
the  imr  with  the  di^tring  wheel  also  holt.ls  a 
r  <if  deatirrs.,  the  cmfl*  of  wtiich  scrape  the  soil  from 
fte  euvmnfamcv  of  the  bo*«*^,  and  force  it  from  thf  frronga. 
Thb  fnniA,  to  which  the  islmfl>»  Jind  draught  liiiks  for  the 
hmtm  at*  alto  attached^  h  iU*'If  hung  in  tnmt  cm  another 
bar.  cQOiiecSiitg  two  segmental  frames,  one  on  each  aide  of  the 
*q^ftg  frmme,  Thr»e  contjun  the  wheeh  on  which  the  ini- 
I  rests  when  it  is  not  in  aetion^  and  which  aUto  ?terve  to 
i  the  de|)th  to  which  the  fork5  of  the  digging  frame 
^aHowotl  to  penetrate  tlie  groiiu<L  Thf^  ^^gment^  at  the 
^c  of  liw  traTcIlmg  wheel  frames  l>eiiig  toothe^l,  two  pi- 
gear  inlx>  theai,  tJic  place  of  which  <*n  the  segments 
thr  bright  at  which  the  digging  frame  xa  msr- 
Wi^  1  itched  to  the  latter  works  the  pinions. 

move  forwartl,  the  attendant  throws  out 
tipmr  B  ptiwi,  wmeb  holdfl  the  [liniona  at  any  given  (>oint ; 
Iht  ^SniBir  6vne  mna  down  by  itn  own  weight,  the  prongs 
'  grotmd,  and  the  depth  of  their  penetration  iH  in- 
L  or  dImiiiMbed  by  taming  the  winch  In  opptMte  di- 
lieCfana,  ihaf^j  causing  more  or  leas  weight  to  resit  on  the 
tBiV^4l£fl^  ami  dijgging  wheels  res[>ectively.  Meanwhile,  the 
liMilaaop  c^«red  by  the  earth  m  front  of  the  prongs  cau.'^d 
thi  littar  to  tcrolvc  ant!  portionit  of  the  ^it  to  be  detached, 
wMttk  arr  thrown  bajek  after  banng  been  lifted  aod  broken 
If  QttMKt  wlih  the  cleaning  bars. 

**A  fdU^iisad  machine  weighs  a  ton,  and  hrc^aks  up  (to  a 
tkph  niOt  f!JCjC««ding  ten  inches)  a  breadth  of  ttiree  feel  at  a 
tloie,  ctfuaJ  to  that  of  ftmr  pluugtia^  ami  eqtuvalent  to  about 
fife  Mrrr*  In  m^^n  hoi  in*. 

^TIm  dmtiLl  '  '  witJithenatiireand^tateof 

fhf  Mill,  frpcn  i-ciii.     A  smaller  implement 

iliM^p  '■"'"  '  -..  nMj,  ^houc  horae-jMiwer  i^  limited^ 

I  boat  thrc«  aei^es  in  the  ^umie  time  with 

t  tiun*  digging  ma» hinejv  ci)m'sponding  with  the 
i  Wtdeh  I  iiAve  given,  are  at  work  in  variou.'^  parbt 
I  country ;  ontr  of  tJ»*-m  tn  thi^  imniediate  neighbour- 
Plf  on  tlui  eatJite  of  Mr  Hobert  H&rnmu. 
"WbTl-*  -"  "i : -^    f  -ny  iUggiog  machine,  I  think  it  right 
^•4^  in  CQtDmoti  with  all  other  rotary 

"Of  propofled,  thi»  disadvantage,  as 
wrtii  lb*?  plough,  that  it  does*  not  completely  invert 
f  Mif^-f ,  however,  ttint  the  r^ceaidons  fof  5ttch 
M    rare  when  we  work  with  an  in* 
:,'Tound  broken,  hoUow,  and  mixed, 
,   Uun  with  one  which,  like  the 
,  anil  exposes  its  sufieriicies  only 
„    in  fdct,  this  essential  diiitinction 
tbm  iwfi  iitfldiine^, — that  one  allows  the  air  and 
r  to  ilt*rynr!   'rlu-rr-j^  tn  tbc  other,  fresh  soil  must  h& 
lU^H  •  M»on  Ijj' the  elements.     Hence 

ili%  as  imoxi  .1  by  the  forking,  which  of- 

Ivi  MOiHipanir*  i  nr  ,mrTT(pT  s  to  deepen  the  mould,  by  means 
it  lla  ylnisb  in  plmitic  toil^  namely,  that  thf<  fn^h  cioil  m 
Itoomli  1IA  Ibnna  a  compact  eoatlng^  and  is,  consequently^ 
fcr  miim  wawni,  tajoriout  iiiit«ad  of  beneficial  to  vege- 


I  ft^  . ,,  ,int  nut  that  even  were  as  many  horsea 

i  1  acraag*  witli  the  digging  machine  aa 

tkm  punxgtt^  tuere  w<ittld  itiU  be  a  great  gain  both  of 


horse  and  manual  labonr  by  the  nflc  of  the  former^  mnoe  it 
efiecta^  atone  operation,  the  work  of  several  ploughings  and 
harrowinga,  or  scuflOngs ;  but  I  am  in  a  potdtion  to  add^ 
that  it  succeeded,  during  the  dry  weather  in  June,  in  pre- 
paring the  ground  for  u  crop  on  the  strong  elay»  in  this 
vicinity  of  London,  where  a  comljinatkm  of  the  b<?st  imple- 
ments pr€viou3ly  in  use  could  make  no  impn^saion  apon  it, 

**  The  forki^  tend  to  ])ull  rmt  and  leave  the  weeds  on  the  sur- 
face, and  it  i««  therefoa'  itH-'ful  in  eradicating  theeouch-gnuiif 
the  vegetation  of  which  the  action  of  the  plough  or  scuffle-,  by 
cntting  tlie  tenilrils,  if*  cab  idatcd  to  promote, 

"  Besides  the  agrictdtural  use  of  rotary  forking  machinea, 
there  are  two  others — one  i>f  them  so  obvious  tiiat  1  need 
lianlJy  name  it,  viz,^  hre,iktng  u}!  tliegromid,  more  especially 
on  the  day»  and  mark,  for  worki*  of  road  and  railway  for- 
mation, to  which  purposes  one  of  o^ir  most  eminent  con- 
tractors is  about  to  apply  it  ]  theother^  to  prevent  the  silting 
up  of  the  months  of  rivers  or  ejitimries,  by  loosening  the  de- 
part at  proper  times,  and  allowing  it  to  be  carried  away  by 
the  current  or  tide;  and  tliou^  thehmit*  which  1  haveia- 
signeil  to  mystiilf  in  this  paper,  and  indeed  I  may  add^  tba 
abM'nce  of  a  ttioroui^h  e:xamtnatiou  of  this  branch  of  the 
Hubjert,  prevent  me  from  etitering  into  any  detaOa  a^  to  the 
b^t  mode  of  applicutitui,  I  caimot  help  stilting  my  belief^ 
that  a  very  simple  inoilillcation  of  the  forking  m/nliine, 
dnigge<l  iM'hind  the  Austrian  Lloyd's  steamers  which  paaa 
the  *Sulina  bar  of  the  Daniilie,  would,  without  any  dr^xlging, 
have  pravcrit«?d  tlic  stoppage  of  the  iiavigatit»n,  which  bad 
had  such  disaj^trous  eflects  upfin  the  5hip[»ing  interest*  of 
Euiri)f.>e ;  and  that  an  apparatus  of  very  simple  {^iustrui!tioii 
might  be  contriv»^  even  now,  which  would  remove  it  at  Ims 
cost^  and  with  the  appliaitiou  of  h»8  akill,  than  by  tlie 
dredging  machine, 

"*  Whibt  these  improvements  have  iK'en  in  progreA*ioni  the 
spirit  of  invention  has  not  slumberwl,  even  at  the  antipodee  j 
and  we  shall  j^hortly  sw'e  exhibited  in  this  country  an  Aos* 
tralianforking-machiiuv  not  differing  very  greatly  from  flomc 
of  tho!»e  which  I  ha  ve  lirought  under  your  notice.  Mr.  Wilson, 
the  inventor,  appears  to  have  taken  his  hint  frt>m  noticing  In 
a  track  of  a  waggim- wheel  on  soft  j^round,  that  the  side  of 
the  tire  tenth*  to  abrade  and  throw  back  the  earth.  He  pro- 
longs the  ^pokex  of  hi!<  wheels  l>eyond  the  tire,  in  the  form 
of  spufls,  which  are  segments  of  an  epicycloidal  curve,  with 
a  view  to  their  encountering  the  kast  resistance  in  front  or 
behittd,  as  they  enter  the  ground* 

'*  Whatever  may  he  the  success  of  all  or  any  of  the  cultivating 
machines  which  1  have  hrcnight  under  your  notice,  enough 
has  certainly  been  done  to  demonstrate  that  we  ha\neenterBd 
tipcm  a  new  ejHxh  in  the  mt-ehiinic-'^  of  tillage^  and  that  how 
long  soever  the  dominion  of  the  ftltmgh  iBflV  h^  destined  to 
IsLst,  it  is  nt>t  henceforth  to  reign  alone,  Meanwliile  1  waa 
anxious  to  dinrt  tiie  attention  of  our  machinists  to  a  branch 
of  their  professions  than  which  none  stands  more  in  need  of 
cultivation,  and  none  will  more  amply  refwiy  it, 

"  We  are  dealing  with  a  department  of  industr\%  which,  until 
lately^  was  oppri^sse^l  with  an  excess  of  human  labour^  whilst 
the  whole  of  its  produce  was  liabteto  be  depnn 'uitwl  far  man 
than  any  other  in  value,  by  a  comparativdy  trilling  increaaa 
m  iLs  amount.  But  now  the  tables  arc  turned ;  tlic  supply  off 
agricultural  labour  diminishes  daily,  whilst  consumption  ii 
extending  Ijeyond  all  precedent,  and  the  cultivator  of  the  «dl 
lociiks  eagerly  to  the  mechanic  to  cheapen  it*  o^jerationA,  and 
jointly  with  the  chemist,  to  aid  him  in  making  grow  two 
bladea  wheiv  one  only  grew  before" 
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The  harrow  is  made  indifferently  of  wood  and  iron ;  but  the  wooden  harrow,  when  constructed  of  weU- 
seasoned  and  good  material,  and  kept  painted,  lasts  many  years,  and  is,  therefore,  generally  preferred.  Like 
all  articles  constructed  of  wood,  it  should  not  be  longer  exposed  to  the  weather  than  necessary,  and  when 
done  with  for  the  time  should  be  placed  in  the  shed  designed  for  the  larger  implements  and  machinery.  The 
common  rhomboidal  harrow  is  one  of  the  most  approved  forms  of  the  implement,  the  lines  made  bj^  the  teeth 
in  passing  along  showing  that  their  action  is  evenly  distributed  over  the  surface.  The  angle  of  incUnation 
is  made  to  suit  this  object,  which  is  the  main  point  to  be  attended  to  in  the  construction  of  the  harrow. 

The  early  substitute  for  the  harrow  was  a  device  as  rude  as  could  well  be  conceived.  Many  persons  stiU 
alive  can  recollect  thorn  bushes  being  used  for  the  purpose  in  different  parts  of  Ireland,  these  bemg  dragged 
by  horses,  and  loaded  with  stones  or  other  heavy  substances,  so  as  to  insure  the  surface  of  the  ground  over 
which  they  were  drawn  being  acted  upon.  The  harrow  is  essentially  a  surface  machine  ;  but  it  is  not  in- 
tended to  be  confined  to  mere  scratcking  of  the  surface.  In  certain  cases  it  is  to  penetrate  several  inches 
into  the  soil,  which  the  rude  expedient  to  which  we  have  just  referred  could  not  effect.  When  a  great  depth 
of  fine  tilth  is  required,  some  of  the  numerous  cultivators  should  be  employed,  as  they  may  be  made  to  go  as 
deep  as  the  ploughing  which  preceded  their  use.  The  common  harrow,  drawn  by  two  horses,  will  cover  a 
width  of  about  seven  feet,  so  that  a  single  turn  could  be  given  to  an  acre  of  land  in  about  one  hour.  The 
length  of  the  teeth  varies  from  between  two  and  three  inches  to  nine  and  ten  inches ;  and  in  placing  these  a 
constant  rule  is,  that  one  of  the  angular  portions  of  the  teeth  shall  be  made  to  go  first,  so  as  to  dimmish  the 
resistance.  Among  the  modifications  of  form  deserving  of  attention,  we  may  mention  'Mr,  Coleman*s  ex- 
panding harrow,  which  is  so  constructed  that  the  bars  crossing  each  other  are  attached  by  a  loose  pin,  on 
which  they  work  freely.  Thus,  the  width  can  be  expanded  or  diminished  at  pleasure.  This  construction  of 
the  harrow  is  cumbrous-looking,  but  it  is  found  effective  in  practice. 

Two  forms  of  the  harrow  have  been  devised  by  the  late  Mr.  Smith,  of  Deanston,  to  whom  the  agricul- 
turists of  the  United  Kingdom  are  so  much  indebted  for  the  numerous  improvements  which  he  introduced. 
One  of  those  is  called  a  web  harrow,  constructed  of  strong  wire,  with  small  rollers,  either  plain  or  serrated 
at  the  junction  of  the  wires,  and  intended  for  covering  the  small  kinds  of  seeds,  as  those  of  the  grasses  and 
clover.  This  harrow  is  now  very  much  used,  and  specimens  of  it  were  contributed  by  several  Exhibitors. 
The  other  is  designed  for  loosenmg  the  surface  of  drills  in  which  potatoes  have  been  planted,  and  is  at  once 
a  simple  and  effective  instrument.  It  is  made  in  two  parts,  each  being  convex,  and  connected  by  a  bar  across 
them,  which  admits  of  their  separation  to  a  greater  or  smaller  distance,  according  to  the  width  of  the  drills 

William  P.  Stanley,  of  Peterborough,  obtained  the  prize  at  the  trial  of  implements,  for  the  best  seed 
harrow. 

ROLLERS  AND  CLOD-CRUSHERS. 

Although  the  functions  of  these  implements  are  not  in  all  cases  identical,  yet  they  so  nearly  resemble  each 
other  that  they  may  fairly  be  classed  together.  The  roUer  preceded  the  clod-crusher  ;  but  even  the  former 
is  of  comparatively  modem  use  in  husbandry.  Until  within  a  very  recent  date  the  roller  has  been  of  a  rode 
description,  being  formed  of  a  piece  of  a  tree,  into  the  ends  of  which  pegs  were  driven  ;  and  to  these  the 
traces  of  the  horses  were  fastened.  Stone  came  next  to  be  employed,  as  possessing  the  necessarj-  weight  m 
which  the  wooden  roller  was  deficient :  and  this  material,  in  turn,  cave  place  to  cast-iron  cylinders,  which,  so 
far  as  regards  the  mere  roller,  leave  nothing  to  be  desired.  The  improved  roller  of  this  material  is  divided 
into  two  parts ;  which  facilitates  turning  round  at  the  end  of  the  field,  each  moving  freely  on  a  common  axle. 

The  use  of  the  roller  is  sometimes  to  compress  the  surface  of  the  land  to  protect  it  from  drought ;  and 
occasionally  with  the  further  intention  of  finely  pulverizing  it,  either  during  the  early  stage  of  the  growth  of 
com  crops,  or  when  the  ground  is  being  prepared  for  green  crops.  For  this  implement  the  use  of  the  dod- 
crusher  has  of  late  been  substituted  to  a  great  extent ;  and  it  too  has  l)een  made  of  various  forms.  Among 
these  perhaps  the  most  popular  is  that  manufactured  by  W.Crosskill,  of  Beverley,  which  has  again  and  again 
obtained  prizes  at  the  annual  meetings  of  the  National  Agricultural  Societies  in  each  of  the  three  diWsionsof 
the  United  Kingdom.  It  is  one  of  the  most  important  inventions  for  many  purposes.  For  crushing 
or  breaking  lumps  of  earth,  the  common  roller  is  of  comparatively  little  value,  as  it. merely  presses  them 
down  ;  but  this  instrument,  by  means  of  its  jagged  iron  teetn,  crushes  the  most  obdurate  clods.  It  has  also 
been  found  invaluable  for  pressing  yo'un^  wheat  in  March  or  April,  when  the  soil  has  been  swollen  after  the 
frosts  of  winter,  and  there  is  danger  of  the  young  plants  being  thrown  out  of  the  ground.  Its  action  abo 
tends  to  arrest  the  ravages  of  the  wire-worm,  which  are  so  destructive  in  certain  localities.  In  this  cUas  of 
implements  no  prize  was  awarded  on  the  recent  occasion. 

GRUBBERS  OR  CULTIVATORS. 

This  section  of  the  implements  of  tillage  includes  a  great  diversity,  both  as  regards  constracdoii  and 
mode  of  application.  The  primary  object  to  be  attained  in  the  cultivation  of  the  soil  is  deep  and  minute 
pulverization ;  and,  other  things  being  equal,  on  the  extent  to  which  this  condition  is  fulfilled  by  the  fanner 
will  depend  his  success.  For  this  purpose  the  class  of  implements  now  under  consideration  come  in  aid  of 
the  plough  and  the  harrow,  and  materially  economize  labour.  Wherever  boulders  or  stones  of  any  kind  are 
to  be  met  with  in  the  soil,  the  use  of  the  gmbber  is,  of  course,  inadmissible.  It  may  be  made  to  go  as  deep 
as  the  plough  ;  and  while  it  will  pulverize  the  soil  more  efiectually  than  could  be  done  by  the  plough,  a  ton 
of  the  gmbber  will  not  cost  one-fourth  of  what  a  ploughing  woidd  do,  from  the  great  space  covered  by  tlie 
former  implement. 

This  class  of  implements  probably  originated  in  a  modification  of  the  harrow,  the  teeth  of  which  though 
well  adapted  for  surface  operations,  or  for  covering  seed,  do  not  possess  a  form  enabling  them  to  penelnte 
the  furrow  slice  with  facihty.    By  obliquely  curving  the  teeth  forward  this  object  would  be  promoted;  aad 
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if  to  this  we  add  a  firamework  capable  of  being  elevated  when  tbc  implement  is  being  turned  round  at  the 
entb  of  the  field,  wie  «hall  have  the  original  form  whence  all  the  various  modilications  of  the  gnibtjer  have 
been  derived. 

Tlie  form  &Eid  strengtli  of  the  itistrutnent  will  var}'  with  the  kind  of  work  which  it  is  de,**iCTie<J  to  perform* 
Th"^  '"'*ir3tors  are  sometimes  employed  with  their  brcMid  edges  in  paring  stubbles,  and  with  their  narrow 
V  ring  the  land  after  being  thus  cleaned;  and  in  stirring  ploughed  laad  in  the  spring  to  tlje  depth 

OS  .^^  .^>i  UiiTOw  slice,  with  the  double  purpose  of  pulverizing  it  and  bringing  root'Wee<is  to  the  Burface, 
vlueb  the  fli>ntiTig  position  of  the  teeth  enables  them  to  do.  We  m^y  obsiT^c  that  with  five  teeth  the  grub- 
ber win  afford  gooa  work  tor  two  strong  horses,  and  with  a  Iramework  to  hohl  seven  teeth  four  horses  will 
be  nquired.  Among  the  earliest  of  the  iajpleraents  of  this  elass  was  Finhiyi*on'«  grablwr,  a  motlificatioTi 
of  wbich  still  continues  to  maintain  its  tK>f!ition  as  one  of  the  most  valunble.  To  enter  nt  length  into  the 
m&aakdm  of  the  dillereat  grubbers  or  eidtivators  would  far  exct*ed  the  limits  of  sach  a  notice  aa  the  presejiL 
Wbea  the  object  to  be  attained  is  thoroughly  understood,  there  will  not  be  much  difficulty  expej-ienced  in 
Kfecting  the  implement  best  adapted  for  the  purpoee  under  any  given  circumstances  \  the  latter  oonsideratioa 
babtegat  all  time«  to  tie  taken  into  account. 

With  regard  to  tht*  economy  of  labour  eHected  by  the  use  of  the  grublM^r,  it  has  been  eatimiited  that  it 
wiD  aare  ju^st  one-half  of  the  horse  labour  which  would  otherwise  be  itKiuired  by  the  plough,  barrow,  and 
roUar,  in  pul%'ertzing  the  land.  Some  ex^jeptions  to  the  use  of  cultivators  will,  of  course,  occur;  but  the  sub- 
jtitBtkwi  of  the*e  for  the  plough  has  l>een  lung  eucce^&fuUy  practiscil,  though  it  has  bec^n  by  no  tueaii*<  carried 
OOl  to  the  full  extent  of  which  it  is  suseentible. 

Tbe  ooUedion  ofgrubbers  in  the  Exhibition  comprised  almost  every  form  of  this  kind  of  ini^triimcnts  that 
I  produced.  The  two-honse  grubber,  exhibited  by  T,  Eele«  and  Company,  of  this  city,  was  the  prize 
;  in  this  class. 

BRNTALL^S  BROABSQARB. 

Amcme  the  important  implements  capable  of  being  applied  to  different  purposes  there  are  few  more  valu- 
able than  Bentair^  broad^shart-  plough,  which  serves  na  a  two-borso  scarifier  and  substjiler.  On  moderate -iiizt*d 
&niia,  wbeie  it  becomes  desirable  to  exercise  economy  in  tbe  purchase  of  implements,  and  where  the  extent  of 
opfamttooa  does  not  prevent  the  same  article  being  used  in  chtU^n'Ot  operutious,  tbe  broad^ihare  will  Ik*  found 
emiiieiLtly  deserving  of  attention.  The  great  saving  which  results  to  the  farmer  from  the  combination  of 
tbrse  inkplemcots  in  one  will  be  apparent.  As  a  horse -ht>e  it  may  be  used  to  pulverize  the  intenalsi  Ik? t ween 
ibe  rows  of  drill  crops.  When  ru vested  of  its  arms  and  tires  it  becomes  an  extreUent  sub-put verizer  ;  its 
cvplormeut  biding  simihir  to  that  of  other  subsoil  ploughs,  in  being  made  to  follow  in  the  track  of  a  common 
pkni^.  For  this  purpose  the  nuts  on  each  side,  by  which  the  projecting  arms  an^  nttiiche<l  to  the  iK^am,  are 
to  be  simply  unscrewed,  when  the  side  apparatus  may  be  removed,  and  the  transverse  cutters  inserted 
iDlo  the  slots  cast  in  the  frame,  and  wedged  in.  An  eight-inch  shai-e  must  be  applied  to  the  hind  i»art  of 
tbefrmmef  but  the  arrangement  of  the  pai'ts  will  var^'  with  the  circumstances  under  which  the  implement 
ii  to  bfi  mod.    Tbe  «lepth  to  which  it  may  be  made  to  penetrate  will  also  be  variable,  from  six  to  sixten^n 

An  important  application  of  tbe  broadshare  is  as  a  substitute  for  the  plough  in  the  preparation  of  land 
ftr  freen  catjps.  Li  a  letter  addres^d  some  time  ago,  by  IVIr.  llannam,  ot  ITidi  Deigbton,  near  Wetherby, 
Y<]ncaliBr&.  to  the  H^cretarj^  of  the  Royal  Agricultural  Improvement  Society  of  Ireland,  he  states  that  with 
Bfirtairp  hr  ■  '  lit-  was  able  to  underwork  six  acix's  (statute  nn^asure)  per  day  with  three  horses.  The 
Aeofth  of  tl»"  J  there  given  was  thrtn?  inches,  but  the  implement  could,  of  course,  lie  made  to  go  six 

mcbet  deep,  tnuugu  with  an  increase  of  power  and  climinished  extent  of  iturface  gone  over.  Mr.  Hannam 
tetlMr  ilttt^  that  **  evert'  inch  of  ground  is  cut  over  ^  the  light  grul>ber  and  long-toot berl  harrow  follow, 
and  W9Vty  re?tige  of  couch  and  other  weeds  is  thereby  removed.**  No  more  com t>e tent  ti'.^tlmuny  could  l>e 
addooed  than  that  of  the  writer  of  this  letter  as  to  the  utility  of  tbe  very  valuable  implement  in  question. 


IL— MACnmES  AND  IMPLEMEIH^S  OF  DRILL  HUSBAKDEY. 

Ill  this  department  of  husbandry  great  changes  have  of  late  been  effected :  not  only  has  tbe  practice  of 
dnfl  fsoltim  g^^J  increased,  but  it  has  also  \men  considerably  modified  in  accordance  with  tbe  results  of 
ofadence;  and  corresponding  chimges  have  of  con rse  been  required  in  tbe  mechanical 
Its  oeceswuy  to  carrj^  tiuch  a  state  of  things  into  effect.  The  improvements  which  have  b«_-en  from 
i*e  intpoduoed  into  this  country  have  been  chictly  derivi'Kl  firom  Scottish  agriculture  ;  and  although 
_  lo  it,  beans  and  root  crops  of  all  kinds  have  long  been  grown  in  rows,  in  tbe  drill  husbandry  of 
there  has  been  little  modification  for  years  past  from  the  standard  of  raised  drills  frtiin  twenty -six  to 
Ilea  apart,  in  which  fium-yard  manure  has  been  plentifully  deposited  belbre  sowmg  tbe  set*d.  To 
iSDp*  drill  cidture  has  been  hitherto  but  Uttle  applied  either  in  Scotland  or  Ireland  ;  yet,  singular  enough, 
BTOpt  have  been  long  drilled  in  England,  where,  until  ktely,  root  crops  were  sown  broadca.st.  Up  to 
Ibe  pKMfit  period  fields  of  turnips  grown  in  this  way  may  be  s<.'cn  in  SutTolk,  evm  on  the  same  farm  wnere 
mm  h  grown  in  rows.  As  agriculture  has  progressed,  the  tendency  has  imduubtedly  been  to  grow  all  crops 
m  iovi  cxeepi  tbe  herbage  and  forage  plants,  and  in  their  coae  the  cause  of  exemption  will  \ye  obrious. 
Uodir  H  ila&cliTe  system  of  tillage  this  plan  of  culture  becomes  difficult  to  carry  out,  and  the  returns  are 
"*  ~  I  Co  mret  tlie  extra  expense  incurred.  Hence  the  appreciation  of  drill  husbauflry  Is  invariably  in 
t|VOpQrt)on  to  the  extent  to  which  ^oo<l  gi'neral  tillage  is  practised  For  it  deep  and  minute  pulveri* 
I  li  Myfirial  as  well  as  that  the  sod  should  Ih^  tbtiroughly  cleared  of  root  weeds  of  every  kind ;  and 
I  art!  not  secured^  tbe  cuitivatiou  of  what  arc  called  drill -crops  wiU  be  expensive  and 


212 


THE  miSH  DmUSTRIAL  EXinBITION. 


[Class  ] 


In  jurlging  of  the  value  of  agricultural  implements  or  maehiDCTj  of  any  kind»  a  primary  consideration  is  to 
bei'orne  thoroughly  actiujiinted  with  the  functions  which  they  are  to  fiilfil,  and  the  precise  circumstances  by 
which  their  action  is  txi  be  nebula tt^d.  Hence  the  necessity  of  our  here  notitdng  ^me  of  the  pcculiimtic«  of 
di*ill  husbandry.  Tlie  requirements  of  the  Scottish  tanner  in  this  reirneet  are  few,  from  that  ouifomiity  of 
practice  to  which  we  have  already  adverted*  B^  the  couimon  swini^  nlaujjjh,  or  with  the  double-mouldb 
plouti;h^  the  drills  are  formed,  and  reversed  agam  on  the  manuriL?  \H^m«^  deposit^nL  The  aowin^  mmd 
reauired  are  those  for  turnip  seed,  of  a  size  to  be  workeii  either  by  hand  or  by  horse  labour.  A  harm 
anu  drill  harrow  combined,  m  which  hoes  and  cutters  can  be  substitutcHl  in  the  wings  far  teeth,  and  vicelr^ 
la  the  only  other  implement  in  gt^neral  ufse,  the  entire  culture  betw»?eii  the  rows  being  effected  by  it.  But  i 
the  practice  has  become  more  extended,  smd  carrietl  on  under  a  greater  diversity  ot  conditions  and  circum- 
stanoea,  and  for  other  purposes,  drilb  of  various  kinds  came  into  use,  botli  for  depositing  the  «eed  and  wofking 
the  crop  during  its  £rrowtu.  llic  most  important  of  these  are  the  machines  for  sowmg  gram  ia  rowi,  tna 
the  drills  for  general  purposes,  to  be  afterwards  noticed. 

DRILLING  AXD  HOETSG  IMPLKMESTTS. 

Lnplemcnte  of  drill  husbandry  mast  be  modified  according  to  the  circumstances  under  wbich  they  fti«  to 
be  applie*!.     Where  the  farms  are  not  large,  economy  in  the  stock  of  implements  becomes  an  important  < 
eideration  ;  and  one  article  is  made  to  jM^rform  the  functions  of  jjeveral,  after  having  undergone  the  necea 
modifications  for  the  punjose.    Thus,  the  drill  plough,  by  the  removal  of  the  mould- l>oards,  and  substitutL 
for  them  wings  with  t4?etn,  is  transformed  into  a  drill  harrow ;  and  this  again  becomes  a  harrow  or  gnibU 
according  to  the  teeth  which  may  be  used     Of  this  class  of  implements  a  good  illustration  waa  exhtmliedj 
the  collection  of  llansomes  and  Sima,  represeuttKl  in  the  accompanying  engraving.     The  first  of  tiiese  i ' 


file  common  double  mould -boani  plough  n  >  ning  up  and  closing  raised  drills,  the  wheel  in  front 

being  removable  altogether  if  desired.    By  n  i  screw  seen  near  the  joining  of  the  handle,  the  monkl- 

l)oards  may  be  contracted  or  expandetl  at  pi 

The  second  engraving  represents  anothei  ,,„,i.,i,v  aionof  mould- 
boanl,  which  admits  of  being  used  among  growing  crops,  where  the 
double  plough  would  be  productive  of  injury  irom  the  destruc- 
tion of  the  foliage  by  the  high  mould -board.  The  farmer  often 
finds  it  to  be  ad\'i8able  to  alightlv  OArth  up  the  roofj*,  if  It  were  merely 
to  promote  the  tillage  of  the  soil  in  the  jiitervals  between  the  rows ; 
but  he  is  obliged  to  forego  it  from  the  injurj^  which  the  foliage  would 
thcTi'by  sustain, — a  drawback  entirely  removed  by  the  uae  of  the 
small  mould-board  figured  in  the  margin,  ^  _ 

The  third  engraving  shows  a  horse-hoe  or  cleaning  plough  formed  &om  the  same  unpkfnent  by  ^ 
removal  altogether  of  the  mould-boards  and  the  introduction  of  two 
cutters  behind ;  the  share  pulverizing  the  centre,  while  the  hoes  shave 
the  sides  of  the  raised  drills.  Flat  hoes  or  te*'th  miiv  lie  used  here  in- 
stead of  the  cutters,  according  to  the  state  of  the  soil  and  the  condition 
of  the  crop. 

A  further  modification  of  this  usefttl  imnlement  may  yet  be  made 
by  sim|)ly  removing  the  mould-boards  and  changing  the  (share,  accord- 
ing to  the  nature  of  the  work  required  to  he  done.  A  broadshare 
plough  ma^-  thus*  l>e  had,  the  character  of  which  has  been  indicated  in 
the  precedmg  section.  Among  the  entln^  range  of  our  agricultural  implements  there  ii  tcftreclv  n  tncrc  ingi^ 
nious  or  uselul  modification  than  this  ;  combining,  as  it  does,  economy  and  efficiencj'  in  a  higb  tlcgroe ;  m 
im  all  the  smaller  class  of  farms  it  appears  to  be  eminently  deserring  of  at  tent  ion. 

There  C4Ln  be  no  doubt  that  looR*ning  the  soil,  not  only  in  its  preparation  for  the  crop,  but  who  m  Ifci 
early  stage  of  its  growth,  is  of  immense  importance  to  insure  the  due  development  of  the  fertility  of  Um  kslj 
and  hencti  the  great  value  of  this  class  of  implements.  Repeat^  workings  between  the  drilla  are  alwi  timom* 
nr>'  to  keep  down  ww>da,  which,  if  thev  once  get  aliead,  destroy  the  crop. 

In  noticing  the  implement*  of  drill  husbandry  we  should  not  omit  referring  to  the  drill  cultiTstMBj| 
grain  which  is  extensively  carried  on  on  the  other  side  of  the  Channel,  the  rows  being  from  nine  to  fbi 
mcbes  apart,  for  which  special  adaptations  of  the  horse- hoe  are  reouired.     In  the  growth  of  gnscn  i 
too,  there  is  reason  to  liefieve  that  as  improved  tillage  advances,  and  the  land  is  brought  to  a  finer  tflsfc«  i 
narrower  intervals  will  be  used  than  are  now  employed.    Instead  of  growing  turnips  «nd  luuigQl  i 
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Jisiaiioes  of  froftn  tweoty-six  to  thirty  inches  apart  in  tlie  rows,  the  period  is  probably  not  distant  when  eighteen 
UrD  twenty  inch  inten^als  will  \^  gfuvmlly  aiUiotw!.  It  admits  of  (lenioiistration  that  by  ado])ting  the  cloaer 
Bitcr\'alfs  the  iacreased  Duniber  of  plants  woulci  insure  as  large,  if  not  n  liirger  gross  produce  than  is  at  pre- 
lent  obtidiied ;  and  such  biniig  tlie  case,  it  has  bt^n  ascertained  that  mod eratvly -sized  root*,  weight  for 
weight,  are  much  more  valmihk-  than  tho^e  of  larger  size.  In  considering  the  most  effectual  implements  of 
drill  husbandry^  such  considerHtions  as  those  here  adverted  to  are  not  to  be  overlooked.  If  wc  mtxliiy  our 
pfmctioe,  we  must,  in  the  same  proportion,  modify  the  means  by  which  it  is  carried  out. 


SOWING   MACHINES. 

The  arTangement  of  the  machinery  for  sowing  turnip  seed  is  so  well  known  that  it  scarcely  requires  any 
fpedal  descriptton;  and  the  Jipparatus  for  the  purpose  is  made  to  sow  one  or  two  <b'ills,  accortling  as  it  is  to 
be  woriuid  by  a  horse  or  by  hand.  A  roller  is  made  to  go  before  the  coulters  by  whirb  the  seed  is  deposited, 
and  another  U)  follow  al\^r,  which  covers  the  stxid,  and  ixinipli'tes  the  operation.  This  is  the  nsnal  tumip- 
•owin^  machine-^  of  which  there  were  several  illustrations  in  the  Exhibition^  the  prize  l>eing awarded  to  that  in 
Hm  ©Election  of  T*  Eetes  and  Co.,  of  this  city. 

In  connexion  with  the  sowing  machines^  an  apparatus  is  occasiouftUy  used  for  the  tlistrihution  of  the 
portable  manures,  the  use  of  whic!i  has  been  growing  in  importance,  luid  winch,  it  may  be  liiirly  assumed, 
will  be  unlTersal  when  the  farm-yard  manure  ceases  to  be  directly  rt|>j)lied  in  the  rows,  as  in  the  luttcT  case 
the  fttmulant  of  the  portable  manure  is  re<|uired  to  push  forw^ard  the  young  plants.  Tlie  sulyect  of  the  ap- 
plication of  manures,  and  thi-ir  effect  on  the  quality  of  the  crop,  have  been  ibscussctl  at  length  in  Class  Ul., 
to  wliich  the  reader  is  referred  for  further  inlonnation.  We  are  here  concerned  with  the  niechanieal  arrange- 
senlt  for  the  appUcation  of  manure.  The  machine  for  this  purpose  may  be  adapted  for  the  distribution  of 
toaxmre  alone,  without  being  designed  for  any  other  purpose ;  or  it  may  also  combine  the  arrangements  for 
•owing  the  different  kinds  of  seeds  with  those  for  depositing  the  nianuiv  ;  either  being  ivmnvuble  acctinUug 
af  the  two  operations  are  to  go  forward  at  the  same  time,  or  the  eontnir)'-  In  tht*  latter  class  of  machines 
the  prise  was  awarded  to  that  exhibited  by  James  Smyth  and  Son,  of  Peiisenhall,  Suffolk,  the  arrangement 
ada^^ited  in  which  is  both  ingenious  and  effective. 

Tlie  com  drills  are  amongst  the  most  viduable  of  the  recent  contributions  of  mechanical  science  to  the 
hiuniw  of  husband^)^  Their  inipc»rtance  has  not,  however,  been  as  yet  sufiieiently  appreciated,  simply 
becauie  the  great  body  of  our  fanners  an*  not  tsufht^iently  alive  to  the  gain  to  Ik*  derivcMl  from  growing  their 
eom  crops  in  rows.  vVTiile  it  cannot  bo  doubted  that  excellent  crops  are  obtained  by  broadcast  tiDagCt  it  is 
Miully  certain  that  this  sjstem  involves  certain  drawbacks,  the  removal  of  which  is  deserving  of  consideration. 
Inns,  for  example,  the  quantity  of  seed  reciuire+l  for  a  given  extent  of  hxnd  when  sown  broadcast  is  at  least 
double  what  is  necessary  if  sown  in  drills;  and  hence  there  is  a  saving  of  from  5j».  to  10*.  per  acre  m  the  out- 
liT  for  seed,  depending  on  the  price  of  the  see<l  and  the  usual  nuantity  employed  ;  which,  on  a  large  extent 
Ql  Imd,  would  soon  repay  the  entire  outlay  on  the  sowing  mac  nine.  Sown  in  rows,  there  is  also  a  degree  of 
maSarnaty  leciired  in  the  growth  of  gniin  crops  scarcely  attainable  otlierwis*.^ ;  and  should  any  tillage  be 
fl|pvded  neoeauiy  during  their  growth,  fucilittes  are  provided  tor  it. 

lisilT  experiments  have  been  made  with  a  view  of  eliciting  information  on  this  point,  and  the  result  has 
beai  nr^*'  -  '"  in  favour  of  drilling  whcTever  the  necessary  concUtions  were  fuMlled.  Tliis  lattej  is  an 
wmiti-i  ation,  without  which  the  practice  cannot  have  a  fair  trial,  and  any  results  otherw^ise  attained 

librd  i*o  *^  ^.^..[i^  information.  ^\Tien  flnlling  is  sj'stematically  carried  out  by  a  proper  and  seasonable  use 
of  tbe  bone  and  liand-hoe,  the  land  is  easily  kept  clean,  and,  consequently,  yields  itJ*  increase  more  uniformly 
lad  more  independently  of  the  seasons^  than  by  the  broadcjist  method  of  sowing,  in  regaixl  to  which  the 
eontrol  of  the  ctdtivator  over  the  land  all  but  ceases  as  soon  as  he  has  scattered  the  seed  and  harrowe<J  it  in. 
The  tiUa^  between  the  rows  of  com  crops  during  their  growth  not  only  frees  the  soil  of  weeds,  but  in  the 
tuic  of  autunm-sown  seed,  it  breaks  up  the  crust  on  the  (surface  fonned  by  the  action  of  the  weather ;  and 
by  exposing  new  particles  of  earth  to  the  atmosphere^  causes  many  matters  to  be  decomposed,  thereby 
iiUiiw  to  the  a%-ailable  supply  of  nutriment  for  the  young  plants.  There  is,  besidt^'^,  a  uiufomiity  of  sample 
on^luBAble  by  broadcast  culture,  a  cons iikrat ion  of  no  ^nmU  im(>ortance  when  the  produce  comes  to  DO 
bnmgtit  to  market.  The  SuffDlk  drill  of  R  Garrett  and  Son,  one  of  the  most  valuable  of  its  class,  obtained 
tbe  price  at  the  competition  to  which  we  have  liefore  referred.  In  the  construction  of  this  machine  various 
iniUfUteingDtfi  have  trom  time  to  time  been  made,  with  a  view  of  simplif)'ing  the  arrangements,  and  rendering 
the  ^fictwnt  parts  better  adapted  for  the  intended  purpose.  The  coulters  may  be  readily  altered  to  deposit 
» med  Bt  any  distances  that  may  be  desired ;  and  the  deb  very  is  regulated  by  cog*wheeh*  of  different 
I  to  drib  from  tiirect  to  twenty  pecks  of  grain  f>er  acrtt,  and  from  one  to  six  pounds  of  turnip  seed^ 
t  being  applicable  for  sowing  the  latter  by  merely  changing  the  deliver)'  barreL  ITie  arrange- 
I  «re  contriwi  to  insure  an  equally  regular  deliver)  wln^n  going  up  or  down  hill,  as  on  level  gromid ; 
flbnrtaff  two  cog-wheels  of  diflcrent  9j>eeds,  one  placed  on  eiuh  end  of  the  debverj'  barrel,  either  of  which 
ir  fcndUT  be  put  in  or  out  of  gear  as  require^l  to  work  the  l>arrel  from  alternate  ends,  the  small  wheel  when 
jBiff  Up  oiU,  and  the  large  one  when  going  down.  By  means  of  a  ton' -carriage  steenige  the  utmost 
mmj  be  secured  on  land  ploughed  flat;  as  by  keeping  tlie  small  fore- wheel  in  the  track  of  the 
rlttrgs  one,  the  parallebsm  of  the  lines  is  obtainefL  The  arrangements  of  these  drills  for  the  attain- 
K  of  llio  desired  end  are  highly  instructive,  as  well  as  suggestive  of  what  mechanical  sdenoe  may  yet  do 

Fe  should  observe,  that  the  details  here  given  equally  apply  to  the  machines  exhibited  by  James  Sm>th 
I  800^  of  Peasenhall,  which  are  also  achnirably  adapted  for  the  attainment  of  the  object  in  view.     The 
■Bib  Sbnyth  have  obtained  a  de^rvedlv  wide-spread  reputation  for  their  sowing  machines. 
Aaolfcer  machine  deserving  of  a  notice  here  is  the  general  purposes  drill,  manufactured  by  R,  Garrett 
1 600,  wbkb  may  be  used  to  sow  all  kinds  of  soed^  to  distribute  the  portable  maumnes,  and  as  a  horse-hoe ; 
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thereby  providing  im  arlniirable  artiel«>  for  thoee  moderate* nsed  £arnifl  on  which  it  migbt  seaitxly  be  i 
to  employ  separute  machines  for  each  of  theae  pturpoees. 

Tliijj  class  of  jirtidt»s  we  rt'i^iird  with  great  interest^  not  h$s  on  ftct-ount  of  their  effieiencj  tkui 
they  are  only  suitt*iJ  to  the  praetiee  of  an  improved  system  of  hasbandr)\     ^Vherever  we  8^  iht  teOk  i 
employed,  we  may  ruHi  assured  thut  the  hand  of  progix^^ss  ha&  been  actively  ftt  work. 


in.— HAKTESTING  MACHINES. 


REAPING  MACHIKKa. 

If  there  is  one  implement  more  than  another  whose  appearance  in  the  Exhibition  waa  oalcolated  taea 
Attention,  it  waa  the  reaping  machine  contributed  by  Ab*.  Crosskill^  of  Beverley,  the  iwe  of  which  boa  1 
regarded  as  forminfir  a  new  era  in  agricidturul  iinprovejoent,  and  for  a  ktiowle<lge  of  which  wo  are 
indebted  to  the  Exliibition  of  185  L  The  ap{K*arajief%  on  that  occasion^  of  the  American  reaping  mackinet 
created  quite  a  sensation;  and  the  excitement  wim  suistained  by  tlie  operation  of  M'Cormieks  machine^  at 
Tiptree  Hull,  whew*  Mr,  Mochi  ullurded  uo  opportunity  to  the  leading  agricuktirists  of  the  raimtry  to  ne  it 
at  work.  The  statL'inents  made  relative  to  the  eeotiomy  rvsnlting  from  its  ns^  aa  compared  with  thie  oniiaary 
method  of  cutting  down  our  grain  crops,  imlnced  a  very  general  belief  that  it  wiia  calcuialeti  to  ctisAla  ai 
great  a  revolution  in  agricultural  affairs  as  wui*  eflfected  by  the  power-hiom  in  the  mauufactuiie  of  1 
mbrics;  and  Brother  Jonathan  was  extravngaut  in  hli^  boastings  a^  to  the  obUgation  conferred  on  tbe| 
of  Europe  by  the  imjwrtation  of  this  new  invention  from  the  United  States*. 

Several  efforts  at  the  construction  of  madiiner}  for  cutting  grain  were  made  in  EngL*nd  and  ScoChnd  I 
after  the  beginning  of  the  present  centurj'.    At  the  couirrieneement  of  it  »  ywrsimi  ruiuietl  Boyoe*»  ( '     * 
patent  tor  a  R^a[>Uig  machine,  which,  however,  never  turned  to  be  of  any  pnictit  ul  ^  alue,    A  Ix^ndoii  I 
maker,  of  the  name  of  Plunket,  made  another  unsucce^jslid  attempt  about  the  siime  lime.  In  18<Xi,  i 
a  millwright,  of  Cattle  Dougiasa,  in  Kir kcud bright shiii?,  con^^tructed  a  machine  whicii  excited  eraai  i 
tion,  but,  although  poewfswing  much  ingenuity^  it,  too,  paiti^ed  into  oblivion.     Mr,  S^dnion,  of  \lobiinL, 
Mr.  Scott^  of  Oruiiston^  were  the  next  adventurt^rs  in  the  fieUl.     In  1812,  the  ct^ebmtiiHl  Mr,  Smith,  of  1 
8ton,  came  before  the  pubhc  as  an  inventor  in  this  department,  and  with  verj"  considenibU?  promitte  of  a 
The  Dalkeith  Farming  Society  awarded  a  piece  of  plate  of  the  value  of  fifVy  pounds  for  tbe  iuYentioO* 
the  Highland  Society  made  a  similar  recognition  o\  their  appn*ciation  of  its  value.     \>'ith  the  pefiev«ff 
with  which  the  late  Sir.  Smith  was  so  remarkably  girted,  the  reaping  maeldne  was  brought  forwiird  fktNB  1 
to  time,  from  1812  to  1835,  aundrj'  modifications  and  improvements  being  made  in  the  mtenaL   In  the  b 
year  it  was  brought  out  with  remarkable  ecJat  at  the  meeting  of  the  Highland  and  Agrictiliural  Society 
A>T.     The  trial  then  made  seemed  to  impreas  thoiie  pirefleiit  with  the  i<k'a  that  the  problem  had  been 
ot^the  application  of  machinery  to  the  cutting  of  ccru  crops ;  but,  notwithjnanding  all  this,  it  made  ao 
progress,  the  machine  having  never  been  employed  on  any  e\tende<i  scale*     The  next  attempt 
Mr.  Mann,  of  Raby,  in  Cumberknd,  who,  in  18"J0,  first  brought  before  the  pubhc  hia  idea.     U  was  qoI^ 
however,  until  1h32  that  he  fairly  succeedt^d  in  practice  in  reamdng  the  deiign,  the  execution  of  Hi*  i 
at  the  meeting  of  the  HiglUanfi  Society  at  Kelso  thi\i  year  having  been  very  5atii*factory.  NotwithatAti 
numerous  efforts  made  and  the  ingtmuity  (bsolayed  by  several  of  the  parties  to  whom  we  have  abav«s  \ 
none  of  their  uiiiclunes  ever  worked  an  entire  harvest ;  aad  having  brought  them  to  tlie  higheal  slale  olji 
tion  of  which  they  were  capable,  the  inventors,  one  by  one,  vrere  obliged  to  consign  their  bantKngalo  of 
The  iarst  reiJiy  Micce*sful  effort  was  made  bv  the  Rev.  Patrick  BeB,  in  1^26,  for  whose  uiMhino  ft 
iloO  was  awardeil  by  the  Highland  Society-   In  1834  several  of  these  machines  were  at  work  in  Fo 
and  it  is  also  known  that  four  of  them  were  sent  to  America*  and  hence  the  origin  of  Uiose  bronght  1 
Exhibition  of  1851.     The  curious  part  of  the  affair  is  the  little  attention  whi*i  for  years  it 
attract  from  the  proverbially  shrctwd  Scottiih  Gunners. 

In  the  ExhibttioD  in  Hyde  Park  there  were  two  daimanta  for  attention  in  the  introduc^on  of  the  j 
machine^ — Mr.  M'Cormick  and  Mr.  Hussey, — and  sevaral  trials  were  made  during  the  harvest  of  tH5)  IcTf 
tlieir  comparative  merits.     In  certain  cases  the  machine  churned  to  be  the  invention  of  one  of  thui^e  [ 
would  not  work  at  all,  while  in  others  a  ilirectly  opposite  result  was  attained.  But^  a^  before  statod^  ibe  1 
was  that  through  the  inte-rvention  of  the  Hyile  Park  Exhibition  two  important  addititmn  lo  our  i 
implements  were  mmle  by  the  Unittid  Stat(»s.  Rival  manufacturers  lost  no  time  in  irraiigmyaita  i 

the  ivspective  parties  for  the  requisite  exclusive  authority  to  make^  those  machiti  uod,  whem  a  I 

trade  was  expected  to  be  done  m  them  ;  and  so  great  was  the  sensatiom  which  lin  v  rivMuni  tjial  for  lliai 
snin^  harvest  (that  of  1862)  several  hundred  reaping  machinee  were  prepared.     At  the  ranima 
meetings  the  use  of  the  reaping  machine  was  the  prevailing  topic;  and  one  woul<'  ^'  -      -pposod  1 
light  had  dawned  on  the  agricultural  public,  who  were  for  the  time  to  oonie  ^\  j»n*pared  to  \ 

amends  tor  the  jog-trot  pace  at  which  they  pruceede^l  in  the  race  of  improvemtiii  .^  .„^^.-  paai. 

But  while  m  great  a  sensation  had  been  created  by  the  use  of  the>^  two  imported  machinoii  ii  i 
that  the  one  invented  bv  Mr.  B<ill,  which  wassuuerior  to  either,  and  the  original  *»iie  fmm  \fhlf >h  thoi 
taken,  had  been  at  worV  in  by  no  means  a  secludiad  Cfjrner  of  Great  Britain,  [^  ^vefiiy ; 

without  exciting  any  considerable  degree  of  attention,  or  ^arcely  being  use<i  be>  >      ;  tbe  iitvi 

What  a  commentary'  was  this  oa  the  cnaracter  of  the  fanners  of  the  United  Kin  gilo  m,  so  tiir  as  regards  tbo  a 
tion  of  improvements  of  any  kind  1  The  sensation  which  the  two  American  machines  created  b<it  tU  Mjetfdii 
with  the  state  of  affairs  which  this  discovery  revealed.  The  machine  invente<l  by  the  Rpv.  Mr.  BelLof  Gtf* 
my  lie,  in  Forfarshire,  had  been  constantly  usetl  by  the  brother  of  the  inventor  fr*mi  1  Hi*^  up  totlw*  prewal  pi4rf 
And  when,  in  the  auttunn  of  1852,  the  controversy  waxed  so  strong  as  to  the  comparative  merits  of  lae  la* 
|K»rted  articles,  one  of  Bellas  machines  was  brought  under  notice,  and  started  in  the  race  ol*  c^cuupctilioii ;  aodf 
to  tlie  astonishment  of  evety  one,  it  bft  both  of  Uie  others  far  behind.  The  trial  was  tt^pealed  again  and  ipii' 
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witk  liki&  results.  The  madiific  invented  by  Mr.  Bull,  which  the  a«;rieiilturista  had  regarded  with  indii!en?iice 
for  aeiurly  a  quArter  of  a  cei!tur)\  turned  oat  to  hti  enpenor  i^  the  iiuported  articles,  the  apjiejinmce  ol'wliich 
craAtod^  m  gr&at  a  sensatioD.  The  exhi!>iter  of  the  B*^ll  re4ip*r  in  the  present  Exhihiiion  nianuJactiired 
Huasey's  machines  in  18o'>,  in  which  we  bt'lieve  lie  did  a  liirjre  hiisiness ;  but  so  satii§fietl  wha  he  of  the  CTeat 
ittperiurity  of  the  old  but  hitherto  uepleeted  artiele,  that  hv  at  oirce  gave  up  making  the  American  macnine, 
and  now  supplies  his  cu^stomers  with  that  invented  by  Mi\  Bell. 

Strange,  indeed,  that  9ueh  an  implement  as  this  should  have  been  in  use  for  sueb  a  long^  perio*!  in  Scot- 
kod  without  attracting  the  attention  ofthc  proverbially  shivwd  people  of  that  country.  It  wonld  be  iTgardtd 
■Imost  as  a  libel  upon  the  people  of  Scotland  to  suppiist^  that  ynch  a  thing  eould  \^  possible^  had  we  not 
Bati«&ctory  evidence  of  the  fact*  Little  b}ame  can  be  atUirhed  to  persons  at  a  distance,  iniismucb  as  they 
cpald  have  scarcsely  heard  anything  of  the  matter,  beyond  the  simple  n'('<j>rd  in  the  proeee<iings  of  the  ScoU 
tiflb  Agricultural  J^ociety  of  the  award  of  the  prize  in  l^^t^9,     Sueh  indlfiisrence  on  the  part  of  intelligent 

nle  to  improvements*  under  their  own  eyes  is  truly  njiu^'ellous. 
t  nuij  aflbrd  matter  of  specnlation  as  to  the  canste  of  the  neaping  machine  attracting  so  much  attention 
tn  the  ITmted  StiUes^  while  it  was  neglected  in  the  United  Kingdom  ;  but  the  iliflertMice  m  the  clrcuniMtancea 
of  the  two  countries  will,  we  thinks  explain  this  anomaly.  In  the  former  country  labour  is  deai^^r  than  with 
IK.  while  the  value  of  grain  is  usually  less.  In  the^  coantricH  the  entire  cost  of  neaping  a  wrn  crrjp  is  only 
a  few  shiHin*g  per  acre ;  and  hence  uny  considerable  amomtt  olt  waste  on  the  part  of  the  niat^hine  wrmld  more 
than  counterDaiance  any  economy  from  its  use.  In  the  Usifee4  Slalea  the  mmug  of  labour  woidd  be  more 
importatit  than  here,  while  the  vahie  of  any  given  extent  of  wmsfe  of  the  crop  would  \tv  le^9  thxin  with  us. 
Hie  raaping  machine,  or  in  fact  any  species  of  macliiner)^  for  etMtnorniziiig  human  labour,  is  likely  to  be  of 
foofv  conueqtienee  to  Brother  Jonathan  than  it  would  be  in  the  Uuitetl  Kingdom — a  cii-cumstance  which  will 
account  at  once  for  the  superior  attention  which  the  machine  in  question  received  on  the  other  side  of  the 
Atlantic 

Bui,  «a  if  to  mabe  amentia  for  the  indiflerenoe  of  the  pa^t,  the  use  of  the  reaping  machine  has  certainly 
eslBiided  very  rapidly  during  the  past  two  years  ;  and  if  we  were  asked  to  point  out  an  illustration  of  the 
baaafito  filBcIy  to  result  &om  these  Great  Exhibitions,  we  might  triumphantly  appeal  to  the  ca«e  in  aue^ion^ 
Ahhimg^  BelTs  machine  did  not  apj>ear  in  the  collection  in  Ilvde  Park,  yet  the  sensatifju  cauj!M-"d  by  those 
tiM  wmte  thov  soon  brought  the  ongitial  article  trom  its  obscurity,  and  it  has,  in  its  tui'n,  already  to  a  great 
astflol  supplanted  them.  Considerable  disappointment  was  felt  amongst  the  agricultural  pubhc  in  this 
eovtttiry  at  not  haring  the  opportunity  of  seeinf^  the  reaping  machines  at  work  at  the  recent  trial  of  imple- 
nama;  but  it  appears  that  the  onlers  previously  in  the  huud^  of  the  manufacturer  were  so  numerous,  that 
ha  waa  iodifierent  about  exhibiting  here  during  the  past  season. 

A»  to  ike  eooiparativc  exjiense  of  reaping  by  machinery  anti  by  hand,  we  find  that  a  pair  of  horaea  wfll 
L^Bl  clown  iftaen  rtatute  acres  per  day,  for  which  we  find  the  following  estimate  in  the  Jurors*  Report  of  the 

^KbihitioooriSdl:— 

^■^  £    «.    d 

^^H  CuAt  of  reaping  15  acres  by  band,  at  9«*  per  acre,    ,  *  .  .  *       6  15     0 

^^^^^^^  Horses  Hnd  men  fbr  reapers,  ...       0  10     0 

r  — "" ""  ■ 


Saving  per  acre,  5«.  IM,  or  on  15  acres, 


£i    7     6 


Where  the  cittent  of  land  under  grain  crops  is  considerable,  the  saving  here  indicated  would  be  impor- 
tant^ and,  what  i«  of  more  consequem*e,  the  work  is  ex|>editionsly  pertbrraed^  so  that  fine  weather  can  be 
taken  advantage  of  to  an  exU'nt  otherwise  unattainable.  The  data,  on  which  aii}'  one  cjin  found  a  caleu- 
latkiD  for  hiiittiflf,  are  that  a  pair  of  horses  will  get  over  fttlfen  acres  in  a  day,  and  that  a  man  and  boy  will 
b  'to  attend  t«5  them.     The  money  value  to  be  attached  to  the  items  will  vary  with  the  district  in 

»'  <irk  is  to  be  pertormed.     Of  the  advantages  likely  to  result  from  the  use  of  the  machine  to  the 

Kcviii-ii  t.riTKr^,  we  have  the  fol  hawing  evidence  from  a  highly  competent  authority,  Mr.  IIi>pe,  of  Fen  ton 
Bum-.  Ill  nn  :iildn»*«  to  the  Haddington  FnmicTa'  Club  r — **  When  the  grain  is  fit  for  the  tiU'.kle  thvre  is 
fttwrtCT  iderablt!  diiiBcnlty  in  obtniniiig  hands  in  suibcient  numbers  to  cut  it  quickly  down, 

uni  til  te  everj'bo«Jy  knows  that  not  a  moment  should  be  lost  in  luuing  it  in  the  sheaf, 

Hcmv  injui  «in'i.  aiju  h^  j^p'cdily  as  possible  safe  in  the  stack-yards  from  dania*;ing  rains.  But  I'ven  when 
tmpam  cmn  be  obtained  in  foul  weather  as  well  as  fair  they  must  be  fed,  and  it  has  oftener  than  once  hnp- 
panad  in  my  exjierience  that  1  have  had  to  feed  large  numbers  for  a  wwk,  while  they  <lid  not  work  half  the 
t^ML  TKe  exfiense  this  incurs  is  nut  iIk'  only  mischief.  1  have  Ixi^i  e(jually  vexed  for  the  poor  [leople 
lanriiiig  about  in  wet  weather*  in  mietMnfoi-table  lotlgings,  and  not  knowing  what  to  do  with  themselves. 
Aii3l  triTT  tlia  introduction  into  the  farm  premises  of  forty  or  fifty,  or,  it  may  kr^one  hundred  stnuigers,  ia 
auR^  srritjos  matter.  Little  control  can  be  exertt^l  over  them,  and  I  never  heard  of  their  disposition  or 
nM^«  ured  into.     In  fact,  if  they  possess  the  requisite  skill  and  bone  and  muscle,  we  art*  genemlly 

ptdU^  ^  I      The  way  that  har\'ejt  matters  are  managed  is  the  only  thing  in  larniing  that  1  disUke. 

U  gmi  nafi,  todeed,  jiosltive  pain  to  reflect  upon  it ;  then*  must  be  sfmiething  wrong  whi4'h  rcmdci's  such 
bimla  dtfc^pn^  ni^censary^  or  rather  makes  it  po*<sible  to  obtain  them  as  we  have  hitherto  done  in  the 
lilihiiPi     1  'H  in  bams,  b\Tea,  and  stables,  sexes  and  Jiges  mingled  together,  without  the  jmssibility 

«CMb  a  •»  I  -  conmion  decency  requires.     It  is  a  shocking  mond  evil,  which  every  exertion  should 

ha  iBAdr  to  abate  Xo  wonder,  then,  that  great  excitement  has  been  experienced  in  anticipating  the  practi- 
tabSBky  of  rt^ptng  by  machinerj'." 

In  BtM*9  nanprng  machine,  which  is  lepresented  at  work  in  the  annexed  engraving,  an  endless  web  of 
doili  nBcdyisa  t&e  corn  at\er  being  cut^  and  lays  It  regularly  aside  as  it  padsea  along.  The  iront  of  the 
mmiaam  k  atamd  with  a  long  aeciea  of  th^ors  extending  the  whole  width,  and  so  combined  aa  to  form  a 
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ccmtmuous  scries  of  open  jaws,  opening  on  one  side  of  tBe  blades,  wbilst  tbey  ore  donng  on  the  otlicEr ;  for 
tbey  cut  on  l^wih  sides,  imd  aJtc^malely  combinct  right  and  loft,  with  the  upper  blades  reRyectirisly,  Tbe 
machine  Is  pushed  forward  by  two  horses  yoked  to  a  pole  behinti,  which  jiasses  between  tnem^  ftfld  to  iu 


•:>^>-isc^^^  r^z^/ ■ 
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Boll*s  Reaping  Machine. 

hinder  end  they  are  attached  m  the  ustifd  way*  The  wheels  are  put  out  of  gear  when  the  machine  is  beoag 
removed  from  one  place  to  another ;  and  when  at  work  they  put  the  cutting  and  webix>rtion  of  the  b^JW" 
ratu^  in  motion,  by  wbteh  the  com  is  cut  and  arranged  for  tlie  binder  to  pick  up.  The  cost  at  whidi  uus 
maehine  is  supplied  is  forty  guineaH. 

^Vhile  on  the  subjttct  oi  reaping  machines,  and  more  espedallj  as  hairing  expressed  a  yerj  Oectded 
opinion  as  to  the  superiority  of  that  invented  by  the  lat^*  Mr,  BeU,  we  may  dirtfct  attention  to  the  result  of 
the  recent  trials  of  toe  comparative  merits  of  the  several  modifications  of  the  machine,  held  under  the  auspicei 
of  the  Koyal  Agricultural  vSociety  of  England.  At  the  Gloucester  meeting  of  the  Society  no  less  than  IwcItc 
of  these  machines  were  tested ;  and  of  five  of  these  a  further  trial  took  nhice  aiterwarda  at  Mr.  Fuier*!  fima, 
in  Berkshire ;  oonaisting  of  Bell's,  manufactared  by  Crosskill ;  M'Cormick's,  by  Burgeaa  and  Key ;  Hussey'ii 
by  Dray  and  Co. ;  Hussey's  improved,  by  O.  Uussey ;  and  M'Corniick''8  improved^  by  Samuelson.  urn 
various  machines  were  attended  by  the  maniductua'rs,  and  the  report  states  that  the  trials  were  on  the  whde 
satisfactoiy.  All  tbe  macliines  were  seen  to  best  advantage  on  the  wheat  and  oat  crop,  more  especially  i 
the  latter.  There  appeared,  however,  to  be  but  on^  opmlon — that,  for  cleanline*j,  evenne^,  and  exceT 
of  work,  Bell's  reaper  snrpassed  all  the  others.  The  feature  in  this  machine  which  called  for  tbe 
unquahfied  approbation  was  tbe  manner  in  which  the  crop  was  delivered  to  the  binders,  without  reqizir 
any  one  to  rake  it  oil' or  attend  it,  being  letl  in  swathes  m  a  continuous  line,  and  at  such  a  distaooe  fr 
the  standing  crop  that  thtt  machine  could  proceed  with  its  work  whether  the  cut  com  was  bound  up  or  i 
This  is  obviously  a  great  advantage  ;  for  when  the  binding  lias  to  be  carried  forward  to  make  war  for  1 
cutting  of  the  next  swathe,  any  slight  derangement  or  delay  In  the  operation  of  the  machine  *et»  uxr  ^ 
of  the  attendants  idle.     The  judges  were  unanimous  in  awarding  the  prize  to  Bell'd  machine.* 


*  We  take  the  following  «eootmt  of  the  trial  at  Posey, 
whidi  came  off  on  the  13th  and  16th  of  Auf^ist,  1^53,  from 
the  Mark  Lone  Expreesi,  the  writer  of  which  e^ntcrs  at  some 
loigth  into  tbe  mode  of  operation  of  the  respective  ma- 
ddDca:-^ 

'*Tbe  fint  prindfkle  to  be  considered  is  the  power  that  in- 
sons  tbe  action  of  the  working  parts  of  die  machine.  This 
power  lies  in  the  we^^t  upon  the  driving  wbed  or  whe^ 
which  wtf  win  first  notice.  Bell*s  machine  weij^hs  abont 
16  cwt. ;  M^ComiJckX  indujtlve  of  the  two  men  riding  upofi 
it,  about  IScwt.;  Dray's  HtisMy,  inclusive  of  oae  man 
riding,  about  1 2  cwt. ;  and  Mr.  Hu«ey*8,  IndoAve  of  two 
men  riding,  abcmt  13|  cwt.  But  tliere  h  another  dement 
to  be  considered,  namely  the  biting  or  holdini^  power  of  tbe 
driving  wheeUi  All  these  niaihinea  except  BeH't  had  oogs 
or  ribe  crossing  the  rtm  of  their  wheels  about  six  inches 
apart,  and  about  an  inch  d<H!p,  to  prevent  tbe  wheels  th>m 
slipping.  Whtm  st  work  these  coi^s  or  Hbo,  we  observed,  did 
great  damage  to  the  young  cloven.  Wben  catting  the  barley 
they  also  tended  to  dog  when  tlie  land  was  wet.  We,  there^ 
Ibre,  think  that  it  would  be  better  to  do  away  with  theee 
OQgs,  and  make  tbe  mAcbine«  two  or  three  hundred  weight 
beavler,  which  wi&  feel  sun?  would  be  just  as  little  draught 
tor  the  horses  as  with  the  lighter  machine  and  cog  travelling' 
wbeela.  As  far  a«  thi/i  principle  goes,  it  i«  in  favour  of  DeU^i 
maifliine,  the  weight  being  sgain«t  him ;  therefore^  taking 
tlisie  two  priociples  into  ooosideEation,  we  think  their  driv- 


ing power  at  par,  but  give  the  decided  prcfcreneo  to  BdTt 
mode  of  obtaining  that  {K^wer, 

''  The  next  thing  that  attracteil  our  attentkn  was  tlw 
mode  of  attaching  the  horws,  and  the  odvaotagos  nrmlnif 
from  each,  Btll'i*  \i  projielled  by  two  hotioi,  ifamwiag:ftqai 
the  end  of  a  powerful  pole  which  is  fixed  to  the  marhliiti 
■nd  paane  down  between  tbe  bonas  and  projecting  ool  ho^ 
hind  them,  where  a  set  of  oonunon  swini^eijew  an  fixtd, 
and  by  whkh  the  bones  draw.  To  the  viid  of  tbe  said  |Mali 
14  Used  a  crvee  bar  with  a  pair  of  hondlea,  by  whtdi  the  naa 
gujd»  or  steers  the  machine,  over  which  he  has  gnat  povir 
when  the  machine  is  at  work — as  we  observed  the 
tleman  who  managed  on  thia  occasion  stasinif  tfe»  i 
to  cut  within  two  or  three  Inches  of  its  fbn  wldtk»  ttil| 
we  liked  much,  because  we  fbel  cow6dcmt  tliai  efaii  | 
ploughman  will  be  at  home  when  caHsd  «poft  lo  wot  I 
machines. 

''  This  system  of  propulsion  gfves  the  power  of  going  I 
the  field,  and  cutting  the  headland  afl  nrand,  than  <^ 
which  is  the  beat  direction  lo  work,  m  as  to  i 
wind,  the  Shape  of  the  furiace  or  the  lay  of  tba  «m|»i  ikm 
woHEing  back  and  forward,  turning^  the  s«atibe>  all  «i 
way,  as  a  tuniwrest  plongfa  does  its  ftiirowa,  Tide  li  tt 
advantage  of  paramount  importanoe  in  a  hiQy  tamattf,  M 
well  a«  on  the  pkin,  where  the  abandanca  of  itiaw  ellai 
csosca  the  crops  to  be  Uid. 

*'  AH  the  other  machinfa  were  drawn  at  the  tids^  by  ths 
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THS  HORSK-RAKB, 

duff  is  esrtensively  carried  on^  the  borse-rake  ia  an  indispensablo  infltroment.  From  ita 
J,  lll#  teOBiMRf  ol  labour  of  which  it  admits^  and  the  expeditioQ  which  it  secures  in  the  event  of  rain 
^  uypreiieiided^  it  must,  ere  long,  come  into  gi'iieral  use.  Unless  where  great  irregukritiea  of  aurfaoe 
occiu%  tfce  grass  or  hay  is  collected  by  it  as  cle^n  ot!  the  meadow  as  can  be  done  by  the  band -rake.  But  even 
for  inequalities  of  sorfaoe^  provision  is  made  in  mme  of  the  horse -rafcea,  by  making];  the  action  of  the  teeth, 
au^h  independent  of  the  otner,  the  several  teeth  working  on  Beparate  handles.  The  regularity  with  which 
I  hay  can  be  collected  in  rowi«,  to  be  made  up  into  cocks,  is  a  further  advantage.  Comuiencing  at  one  side 
^e&d  of  the  field,  the  horse  goes  forward  deariuy^  a  npaa^  of  eiglit,  ten,  or  twelve  feet  io  ba*adth  ;  and  when 
atity  is  coUectiid,  calculated  to  much  impetie  the  further  working  of  the  rake,  it  may  be  detached  by  the 
sttiendiintm  a  moment  from  Its  burthen,  to  be  either  turned  back  to  bring  forward  anothiT  row,  or  to  proi'ced 
maUtig  Mveral  rows  across  the  field.  The  horsve-rake  is  now  made  by  nearly  the  whole  of  our  agricultural 
unplemeDi  makers ;  neveral  examples  of  it  were  in  the  Exhibition* 

THS  HAT-MAETNO  MACHINK. 

Tbe  hmy-making  or  tedding  machine  is  another  important  harvest  requisite,  combining,  as  in  the  case  of 

liaRie*rake,  economy  and  expedition  in  a  high  de^ef3.     Rows  of  teeth  are  here  p!at!e<l  on  a  skeleton 

'   "  r,  to  which  motion  is  communicated  by  the  wheels  as  the  machine  moves  forwartl ;  and  when  not  Ln- 

I  to  act,  the  teeth  are  turned  down,  so  as  to  avoid  contact  with  the  ground.    On  first  being  usi'd  in  the 

htf  field,  the  hay-te<lder  is  driven  across  the  line  of  the  swathe ;  and  the  manner  in  which  it  eluikes  up  and 
dinnboics  the  grass  over  the  surface  far  exceeds  anything  that  could  Im  done  by  hand.  After  tbis  tedding, 
th9  ttotiom  of  the  machine  may  be  reversed,  and  the  grass  k  thrown  iM^hind,  iu«tejwl  of  being  tosst^d  up  over 
il  as  before*  Of  thia  maclune,  several  ^^eciuiens  were  exhibited  by  diJfercnt  makers ;  and  of  its  cfhdency 
we  omnot  ^leak  too  highly. 

IV.-^BAEN  AND  YARD  MACHINEBY. 

THRESHING  MACHINES. 

Ihe  tlireahing  niachine  bag  long  been  considered  a  necessity  wherever  agricultural  operations  arc  exten- 
srvchr  c&med  on,  the  separation  of  the  grain  from  the  straw  being  precisely  one  of  those  processes  on  the  farm 
to  wkich  the  application  of  machinery  is  especially  suited.     Tlie  primitive  method  of  performing  this  work 


hmmm  vilkii^  alongnde  <^  the  ■taading  crop.  Wh«n  these 
itifMr*-  bare  their  wheeb  wdl  amingedt  I  hey  have  the 
liTaiita^  of  Bell'i  fbr  cr(»Ming  lidge  and  furrow,  bat  are 
lid^  si^tod  fcr  ostting  slong  the  ndgea,  on  Accuunt  of  the 
pHi  ithtwrrr  the  wheels  are  apart ;  indeed,  these  machine*) 
Mft  »™fci"^i*  to  those  prupdled,  except  for  crossing  hij^b 
^Aas  BrdM^ftmvwi — a  deacriptioQ  of  farming  that  we  hope 
vwsoaii  b* aiMul from  amoagst  our  fieldii,  by  the  landfords 
pmgjiniiiill^  with  the  drainage  of  tbetr  wet  estates  with  that 
l^iHt  whkh  it  now  perradi^  oar  country  ^  thua  eiMbling 
flbi  %manP4Kmer  to  call  into  his  aid  all  the  in<M.'faaiiJc&l  cou- 
tiNaMP  €b0i  the  ingenuity  of  the  age  briog^  into  um  to 
«dilt  «i  t*  oompete  in  the  market  of  the  wurH  And  at  the 
mmt  fSmm  *  live  and  let  live." 

**  Tbe  msl  point  we  obeenred  wa«  the  princi[tle  of  catting 
■ii  bgr  aich  ^  these  machines,  which  won  of  three  8ort«. 
HhK*  tb«  eervated  catter,  working  with  a  good  draw  cot,  as 
Is  irComuek't :  this  h  a  fint-rate  aunple  cutter,  taking 
aiber  kaa  pcvwcr  than  the  dipping  principle  vmed  by  Bell ; 
Itf  H  ftatilm  to  be  driven  at  greater  relodty  as  compared 
trill  Bwit  copper*  therdbre  eatun  more  tear  and  wear  ; 
|0PvfW,  H*Cmkk*i  cutter  ia  ray  much  cheaper  than 
BdFlp  cll|iffinii  and  eaner  manAge<L  It  was^  therefnreT  our 
)mftmitm  A  fifat  tight  that,  if  tbat  cutter  was  applied  to 
ItlTi  iT'k*"^  it  wimld  be  an  iroproTement ;  but  after  we 
mm  lMr§  "»****"*  at  work  some  tlmef  we  were  convinced 
1^1  iliBv  nt  Tcfj  great  difficoltien  m  the  way  of  canning 
Mifkit  Mm  la  fi&ct,  when  Beira  machine  is  cutting  a  tdx~ 
f^tt  amiiNW  tlien  it  above  a  foot  thick  of  cut  com  on  the 
pA  il  tiMi  ddivoy  side,  and  which  la  all  i^up  ported  by  the 
O^Mn^  wldell  an  above  a  foot  hmg :  but  if  M<!aniiick's 
Ottv  w«i  Wtd,  the  length  of  which  U  bat  one  iucli,  there 
wmAA  t»  w>  airport  for  the  cut  crop,  which  would  therefore 
tf  ite«ii  bdbfe  the  cotten,  and  preti  the  uncut  crop  to  ttie 
^omd,  ^lon^BiptSie  uadune  to  pats  over it.  Then,  it  m&y 
^m^t^thmt  woam  tpace  coidd  be  allowed  between  the  cut- 
!■»  aad  tht  w«h  to  dlow  lupport  to  the  cut  com ;  but  wticn 
crop  came  to  be  opefmted  upoRt  the  cut 
space,  out  of  the  reach  of  the  web, 


^TiTf  dkirt  lEcttiy  crop  c 
MBmwU  ftU  an  tiM  Mid 


thereby  frustrating  the  power  of  delivery.  We  are,  there- 
fore, BAtislSed  that  Belf  s  cutter  and  his'dclivcrj'  are  memberB 
of  a  complete  body,  and*  Uke  bevil-mheeb  and  piinuns,  can- 
not be  parted,  or  used  with  any  other  tlijJering  in  principle 
or  mnke. 

"The  other  description  of  cutter  Is  that  introduced  by 
Hussey*  which  is  on  the  chopping  principle,  thtircfore  ill- 
adapted  for  cutting  anything  at  aU  »L»ft  or  elastic — which 
during  bu^l  harvest  did  more  evil  to  tlie  rapid  spread  of  reap- 
ing by  nmcldner^'  tbiui  will  lie  got  over  for  yean.  Wc  heard 
that  Crci«8kiU  wan  supplying  hla  la«t  year's  cuj$tomero  with 
Berrate^l  ciatters  (the  same  he  ummI  at  the  York  Show)  at  a 
low  price  :  and  we  would  advise  tho^  portico  who  are  wed- 
ded to  the  chopper  olwa^^B  to  think  of  the  terrtted  cotter 
when  they  are  set  fiat  with  gmsis  or  damp, 

*'The  ni*xt  tbiit^^  ti>  Iw'  n-ifir^^l  «••»■!  the  mcana  nsed  to 
bring  thf  tiiH-ut  *Ti>|j  tutni  a  |^ri'|jiT  ti^i>itiini  iVir  the  cutters  to 
operate  most  crticiently.  Thm^  in  iidii'a  and  M'Connick'fl, 
WAS  accompllshc<l  by  a  fim  or  teel^  tevolving  over  anri  u  lit- 
tle in  advauue  of  the  cutters,  bending  the  crop  back,  innuring 
both  the  cutting  and  a  good  arrangement  for  deliver)''. 

'*  In  tlioae  machinea  ou  the  Hosseyan  principle,  the  man 
bends  back  the  crop  with  Mi  rake ;  and  it  la  certain  that  a 
hand,  guided  by  an  eye  of  lutelligeaoe,  could,  mider  awkward 
circimwlonceri,  combat  difflcultiea  better  than  the  fan  ;  but, 
inaj^much  at*  labour-aaving  is  the  order  of  AciontHs  patriotism, 
and  pyianthropy,  the  fan  or  reel  mu«t  be  tlie  best. 

^*  The  next  thing  tolte  considered  It  the  mode  of  deliwry, 
which  was  of  three  kiniizi.  Firsts  BellX  with  itd  aelf-deUveiy, 
in  a  beautifully  arranged  awathe,  by  an  endless  web.  Thit 
takeis  a  good  deal  of  power,  as  it  has  to  travel  at  a  oon^ 
derable  speed  alK>ve  the  pnigreaaion  of  the  machine,  Mr. 
Croekili  it  deaerving  of  great  praise  for  the  simplicity  and 
neatuias  d[  the  arraegemeutd  and  detaiU  of  tnachinery  rt- 
quircd  to  perform  all  the  three  actkmii,  namdy^  the  cuttings 
gathering,  and  deliverj'  of  the  lightest  or  heaviest  crop  grown 
upon  a  farm.  Tlie  mode  of  delivery  adopted  by  M'Cormick 
\&  by  a  man  raking  otF  to  the  side,  in  parcel  a,  for  abeavea 
This  plan  has  the  advantage  of  a  &nncr  being  able  to  cut 
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by  tbe  flail  is  tedious,  expensive,  and  iinperfect,  unless  in  the  most  cjireful  hands ;  and^  even  niter  the  daii 
1ms  done  its  duty,  the  be«t  hand  shaking  will  atarcely  separate  the  whole  of  the  kwoae  grainn  from  the  ^traw, 
which,  however,  i»  eiiiM^iudly  done  by  the  shaker  of  the  thn*^hin^  machine.  On  small  fanus,  madumfij 
of  any  kind  is  madmiseiblB ;  and  bence,  tbe  '^m&t  drawbacks  attendant  upon  a  very  limited  extent  ofope&- 
tons.  By  the  aid  of  the  thref*bing  machine,  a  large  quantity  of  ci»m  can  be  prepared  for  market  in  a  few 
daya,  if  desirable,  which  i&  oftjeu  a  most  important  ccoaideratioQ,  Irrespective  altogether  of  the  manner  in 
which  Uie  work  is  i>erformed. 

Tlie  principle  mvolved  in  the  cooBtruction  of  the  tliresliing  madiino  b  exeecdindy  aimphj-  The  no* 
thrcahed  com  m  supplied  through  two  feeding  rollers,  between  which  it  h  firmly  beJd^  while  it  lit  cairiaj 
forward  to  be  acted  upon  by  a  number  of  beaters  fixed  on  the  drum,  which  is  merely  a  hoUow  cylinder.  By 
the  motion  of  the  beaters  the  straw  is  carried  forward  to  shakers  in  the  other  end  of  the  maehinot  the  bottom 
of  the  passage  along  which  it  i^  conveyed  being  formed  of  bars  which  admit  the  grain  to  p^u»  through.  Nof 
b  there  any  considerable  mollification  in  tliese  ports  in  any  of  the  maehiner}'  in  uiee,  the  threshing  nmelnnc 
having  uncfergone  little  ohangKi  for  the  last  quarter  of  a  century.  Indw^l,  there  are  few  more  striking  iugumem 
of  the  extent  to  which  really  import^ant  mattens  connected  with  farming  are  neglected  than  tlie  hiitory  of  tloif 
machine  preitenta.  In  it^j  construction,  the  due  execution  of  the  work  appear^  for  a  length  of  time,  to  hafv 
formed  almost  the  only  consideration,  without  much  reference  to  the  economy  of  p:>wer  applied.  In  pra^ 
tice,  few  opjKirtumtles  occurred  of  testing  tbe  workmanship  of  one  manufacturer  against  tnat  of  another ; 
besides  this  being  for  the  moi^t  part  a  fixture,  it  was  conceived  that  no  fair  test  of  it«  capabilities  could  \» 
had  by  placing  it  in  any  tAjmiMjrarj*  situation  for  work.  Year  after  year  we  accordingly  find,  that  even  the 
best  manufactttrers  continued  to  turn  out  machines,  the  thrtM^-fourlhs  of  the  power  ivquired  to  work  which 
was  neeessarj"  for  merely  putting  them  in  motion.  Thua,  the  four-horse  power  threshing  machim^  actoallj 
required  three  horses  to  work  them  when  empty,  leaving  to  tbe  fouinJi  the  whole  labour  of  threshing  the  coriL 
The  fat^t  of  such  a  large  proportion  of  tbe  power  being  required  to  overcome  tbe  mere  resistance  of  the  ma- 
chinery was  certainly  a  very  startling  one ;  and  for  the  discovery  of  which  we  are  indebted  to  the  annual 
pxhihitions  of  the  Royal  English  Agrieultunil  ScM^iety.  Tlie  discovery  dates  no  farther  back  than  the  Norwich 
meeting  of  1849.  On  that  occasion  it  oecnrred  to  jSlr.  Amos,  the  eon»nlting  engineer  of  the  Society,  to  tell 
the  common  threshing  machine  worked  by  horses  when  empty ;  and  to  the  smpnse  of  every  one,  such  waa  the 
result  then  aflbrdeiL  The  duty  performed  was  literally  ordy  25  per  cent,  of  the  power  employe*! ;  and  if 
horses  of  less  tbim  average  strength  were  put  to  the  maenineS)  they  could  not  move  them  at  all  without  being 


without  biing  obliged  to  more  any  of  the  cut  crop,  which  fa 
of  coii«idcrablG'  imptortance  to  tho^e  farmerv  who  t!ud  it  ad- 
vantageouA  lo  leave  thi'ir  crt>p  for  *OTne  time  oiitied  up. 

**  The  mode  of  dehveiy  adopted  by  Dray  was  vtry  gtKxl 
hideed,  and  ^uy  work  for  the  man,  and  ii1in(tle  of  mniiaj^- 
ment ;  indeed  we  regrettiMl  to  see  so  j^mxl  o  tlcUvijrj'  im- 
peded by  a  bad  cutter ;  and  if  he  had  used  n  M^mitcd  cutter  bf 
would  hav«i  nw  fiu-  cloMr,  if  not  quite  into  the  second  place, 
At  the  Pasey  triiiL 

"  In  Mr.  (I.  lIusKyV  umchlne  the  ddivciy  was  the  same  aa 
that  in  ordinary'  use  upi>n  his  macbinet ;  hut  be  has  made  a 
similar  trrangctnent  of  hi*  maduiierr  to  that  made  hiat 
antiunn  by  Moicrs.  Garrett  aod  Son,  which  in  a  grvat  !ri» 
IxroToroent  wbete  the  land  is  wet  and  doggy,  preventuig  the 
dirt  fipom  glutting  amongst  the  machinery^  He  also  had  two 
whe^  in  front,  to  auppoit  the  machine  ;  and  as  they  were 
bong  upon  a  centre  the  horses  guided  theiu  in  their  own 
track ;  therefore  these  wbi^'l«  ilid  awuy  with  the  dd»> 
draught  that  was  obeenrable  in  all  the  other  machina  esoeqit 
BeUV 

**  An  inunGfOse  number  of  noblemen,  gientlemen,  farmenit 
and  others,  gathered  together  to  witnes*  the  trial  i»f  the  lion 
machines  of  the  day ;  more  e$[iecially  as  our  northern  brethren 
had  brought  their  Bella  machine,  the  champion  of  alto  ve  fi  ve- 
and-twcnty  yean^  to  contest  for  the  laim»lj*  our  Auieriijm 
brethren  had  «o  well  gained  during  the  lo^st  two  yuar^ 
Many  American  fricntls  were  present,  aLit>  a  niuntiur  ot 
giaitlemen  from  Frana',  Germany,  Pniasia,  and  KtiKaia,  Ut 
aee  these  trials  carried  ouL  *rhny  began  ahuut  ten  oVJrKk, 
on  a  beautiful  standing  crop  of  wheat,  except  a  few  laid 
pieces,  where  all  the  mactdoes  worked  well;  but  after 
M'Cormick>  machine  had  beoo  beat  in  ctitting  along  one 
end  of  his  picie,  and  was  observed  by  the  judges  to  be  pBs»- 
lOff  on  without  cutting,  they  immediately  went  to  Mr.  Lore, 
iS  Crosskilf  i  manager  on  the  occasion,  and  uked  if  be 
ooold  cut  kid  wheat  ?  when  hu  reply  was,  that  be  wanted 
to  see  the  crop  DeU's  madune  could  not  cut.  The  judges 
took  him  at  hts  word,  and  dh«cted  him  to  cot  the  before- 
avid  piece ;  when  be  chai^^  the  machine  right  into  and 
across  tbe  middle  of  lU  working  hack  and  forward,  to  the 
florprbe  and  sftti'^rartion  of  all  parties  present.  We  were 
pleased  to  notice  that  the  weight  of  crop  made  icaitely  any 
appTvciable  diflerence  to  its  tiiiBg  cut.    AH  the  other  ma* 


chines  had  a  trial  on  this  piece  of  kid  wheat,  but  iM 
work  ftiitisfactorily,  except  when  roeetinf?  the  lay  fif  1 
After  this  all  tite  mochinca  were  taktoj  to  a  fitaoe  of  1 
luii)  it II  nearly  a»  if  it  had  been  folledi,  wh«r«,  by  tim 
t.\(  the  Judge^s  hv]V»  machine  went  down  one  side^  aad 
right  across  the  piece,  and  rt^tumel  catting  nnd  delivettiifli 
a  satLifiictoTy  way.  Tliis  machine;,  to  get  uader  the  avfk 
yviun  obliged  to  be  placed  so  \ow  that  the  cutter  twice  eaiylB 
hold  of  e^toncis  which  broun^ht  the  horses  to  a  stand ;  btf  al 
that  was  done  was  to  take  out  tbe  stones  and  start  offi 
This  was  a  severe  teat  of  the  stnogth  of  the  nspar, 
It  nobly  ovefcamsL 

"  AH  the  other  machines  coidd  make  niHhing  of  this  a«f\ 
except  Burgess  and  Kej''a^  ^f^Comiiclt's  tuiving^  fiiilcd  wt» 
lowered  closer  to  the  grounil,  when  it  cut  tolrrahj^  will ;  btl 
the  deliveiy  was  bad.  During  the  whole  ot  thM  tMm  h 
rained  heavily,  which  made  awful  havoc  of  tbt  erop  i  hot 
through  the  firm  and  good-humoured  QiaMgaaMBt  nf  Mr. 
Fisher  Hohbs,  the  stcwanj,  the  crowd  was  kept  Ikn  doiag 
so  much  damage  as,  from  the  un&Toafiible  rtata  of  t^ 
weather,  might  have  been  expected. 

^*  All  the  machines  were  ordered  to  a  field  of  wintiv  tma^ 
where  the  knd  was  wet  with  rain  but  ilry  U\  natura  Tie 
crop  wa^  not  h«ivy,  with  a  good  many  lircikisi-ciowii  tttOB, 
Bell's  reaper  again  started  first,  and  cut,  gathered,  ad  ^ 
livcred  besutifully,  far  excdliog  the  scythed  wotlc  alo^pMa 
Burgee  and  Key's  reaper  was  again  th«  oq|^  ^mofttla^ 
but  vfm»  still  excelled  tjy  Bell's, 

**  Next  a  field  of  oat»,  a  very  heavy  crop^  Just  «id  tjw  fit 
of  being  laid  in  several  dircciions  in  some  pucM  damn.  AS 
the  machines  cut  well  here  ;  but  the  clmmswa,  I J  mi—  d 
the  stubble,  and  the  t>cauty  of  the  ddivery  by  fisll^i  amthm 
left  the  paUn  stiU  in  his  tkvour ;  but  the  worrk  altOfiliMrwM 
very  good,  and  the  delivery  satisfactory » 

**  The  next,  and  last,  was  a  good  fidr  cr«|t  af  hatlaf,  wM 
a  thick  cnip  of  clover  amongst  tL  Hem  all  Uic  maeltoif 
soon  stopped  cutting,  excwpt  IYi»«ir».  Buryeaiaad  Ksyli  ol 
Bellas,  both  of  \4t/  '  "  i  ri  «tyk  (  bot  thasd^ 

delivery  in  a  U  reaper  slNiwea  dfli 

the  greatest  ad V  ■. ...  U  reioe  of  tliai|itli|» 

tors  waa,  that  t'  u  and  Ihwimm  of  oSMfti^ 

and  excellence  >  vr  sorpamad  Its  Aaaiiift 

oompeCitotfli  ti^^^  '  peeved  by  ^MAgmbm* 
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ofenrorked.  The  discovery  of  such  a  very  unexpected  circumstance  as  this  was  not  lost  sight  of  by  the  very 
jMSMliCftl  gentlemen  having  the  management  of  that  Society,  to  whose  efforts  in  the  cause  of  agricultural 
tmpPomsKDent  the  public  are  so  much  mdt^bied.  ITie  facilit)'  of  beinff  put  in  motion,  or,  in  otlier  words, 
llie  tttnatuit  of  force  necessary  to  overcome  the  resistance  of  the  maehmerj,  has,  aince  that  i>eriod,  formed  & 
""  i  fealtare  in  judging- of  the  comparative  merits  of  nmchme;*  broug;ht  forward  for  coinjjetition  ;  and,  as  may 
*  f  be  supposed,  with  the  best  rejiults.  llie  leading  tiiaDufaeturera  have  already  benefited  hir^^ly  by  tlie 
It  will  be  obvious  that  this  h  the  main  field  for  in<^uir}  *  Great  perfection  has  been  attained  in  the 
•  in  which  the  work  h  executed  ;  and  the  jwint;*  to  which  further  attention  is  to  be  directed  are,  the 
g  of  the  f>ower  required  to  a  minimum,  and  the  cheapening  of  the  cost  of  construction  90  far  as  is 
Hi  with  eificiency  and  durability. 
^Tbare  liAs  been  a  conmderable  tendeiicj%  of  Lite,  to  produce  portable  threshing  machines,  originating  in  a 
'  U  to  their  value  from  the  taciUty  of  being  removed  from  place  to  place;  and  also,  because  such  ma* 
ure  e3%«ily  brought  forwanl  for  competition  at  the  usual  agricultural  exhibitions.  There  is  no  room 
'  value  under  certain  circamstaDeefl  of  the  jjortable  form  of  the  threshing  machine.  Through 
}  the  use  of  machinery  may  be  available  on  many  farms,  which  must  otherwise  be  satisfied 
in  some  two  or  three  days,  the  contents  of  a  small  stack-yard  may  be  got  over^  when  the  machine 
m  n  ebewbere  to  be  similarly  employ ed»    To  the  circumstances  of  a  large  propimion  of  Irehmd 

pon^Di*^  tnr^*shing  machines  are  peculiarly  applicable  ;  and  no  small  service  would  be  rendered  by  proprie- 
tors III  keeping  them  for  the  use  of  their  tenantr)%  They  might  even  be  profitably  turned  to  account  by 
»  entenirising  farmer  in  every  locality  liiringout  a  machine  to  lie  superintended  by  his  own  servant,  and 
',  eitliiT  b>  his  own  horsea^  or  that  of  the  ikrmer  requiring  the  work  done,  as  might  be  mutually  ar- 
,  between  the  parties. 
J  tlus  out  of  portable  threshing  machines,  excellence  of  workmanship  is  a  matter  of  panimouni  impor- 
^;  BB^  being  knocked  about  much,  if  loosely  or  imperfectly  constructed,  the  machine  will  Boon  fall  to 
pieoeft*  In  this  pespect^  the  nmchine  exhibited  by  Ranstimes  and  Sims,  of  Ipswich,  was  entitled  to  high  com- 
mendfttioi^  as  bein^,  in  every  respect,  a  creditable  specimen  of  workmaohhip ;  and  we  are  not  surprised  that 
it  sbonld  have  earned  off  the  prize  at  the  various  agricultural  meetings.  Li  this  machine  the  beating  drum 
hat  five  onns  or  beaters,  and  revolves  3X0  times  to  each  revolution  of  the  horses ;  if  the  latter  wdk  two 
nuki  ptjr  hour,  the  drum  revolves  between  900  and  1000  times  per  minute,  threshing  the  com  quit*;  ciean 
vfthiMti  requiring  the  horses  to  proceed  at  a  (piick  pace.  The  ctmcave  Is  serrated  with  studs  of  a  diamond 
Idthh  wliicn  are  found  of  advantage  in  prt'vcrithig  the  breakage  of  the  straw  or  injury  to  the  grain.  Hie 
\Mfg»  wheel  is  cast  with  the  ring  separated  from  the  arms,  by  which  the  probability  of  brt*akinp;,  and  the 
sqieoae  of  repair  in  case  of  accident,  mv  much  decreased.  The  requisite  s|X'ed  of  the  drum  is  obtained  by 
w^»*  pairs  of  wheels,  an  arrangement  which  has  added  consideriibly  to  the  ease  of  working,  and  lessened  the 
mar  of  the  machine.  To  facilitate  repairs  at  a  distance  from  any  regular  factory,  all  the  wheels  eJtct'pt  the 
hrge  one  are  bored,  and  the  shafts  turned  to  gauges,  ^  that  any  one  may  be  replaced  by  a  common 
wadbasae ;  and  the  brasses  may  be  supplied  by  new  ones,  sets  of  which  may  be  obtained  from  the  maoufuc* 
tVRft^  In  the  passage  round,  the  horse.*?  have  to  step  over  the  connecting  rod ;  but  in  practice  no  diJSculty 
|if.^i««iri  *..  ..1^^..  rr,.vi  this,  as  the  animals  soon  learn  to  step  over  It  without  at  all  imjK^ding  their  progress* 
B  lit  of  the  screen  or  concave  part  against  which  the  beaters  act,  barley  may  be  threshed 

fav  ,_  J — _„ !  it  may  also  Ix^  used  for  peas  and  beans.     AMien  required  to  be  removed  from  one  plat^ 

tCksaothsv  the  machine  is  cjirried  on  two  wheels,  and  is  easily  drawn  by  two  horses.  The  manufacturers 
illle«  thftt  by  it  five  quarters  of  wheat  may  be  threshed  per  hour,  or  about  nine  barrels  of  twenty  stones  cAch. 
Al  the  truif  of  implements  and  mtu^inery  at  the  meeting  of  tlie  lloyal  English  Agricultural  Society  at 
Ciinbndgcv  idxty-one  bushels  and  three  pecks  of  wheat  were  threshed  by  one  of  these  machines  in  an  hour — 
offtainlr  a  very  satirfactoir  rate  of  peribrraance. 

At  Ui^  cotnpHition  at  Killamey,  in  connexion  with  the  Exhibition,  Richard  Garrett  and  Son,  of  Leister 
Wefim  SftacmundhaiiL,  obtained  the  prize  for  the  best  machine  suitable  for  large  farms ;  and  Ransomes  and 
SbIi  ci  Iptfirieh,  for  that  adapted  for  smkall  farms. 

WINNOWtNG  MACHINBS. 

(Kibe  action  of  the  winnowing  machine  it  w  unnecessary  to  enter  into  any  detail,  as  it  is  now  considered 
«B  ndkpeoaible  Tetruisite  of  ever}'  farm  beyond  those  of  the  smallest  si^e.  The  collection  in  the  Exhibitloo 
nnfiinod  tfinw  of  tne  best  makers,  iuciudiug  almost  all  sizes  and  prices.  The  prize  in  this  department  vrtm 
tmdid  to  Bichard  Garrett  and  Son. 

W©  need  scarcely  observe  tliat  aD  the  large  threshing  machines  have  winnowing  macliines  attJiched  to 
ikot^  ^btt  tlititthiiig'aod  clean ingj  of  the  grain  bi'lng  perfonuecl  at  a  single  operation.  The  grain  thus  pre- 
Mred  i$|  Iioiwbvim^  scarcely  sufficiently  dix^ssed  for  market,  without  the  mterveotion  of  a  further  cleaning,  so 
mat  tbt  tepecaUie  use  of  the  winnowing  machine  in  every  case  becomes  requisite. 

TiMnfmt  machines  iti  this  department  presejited  no  pccuharity  worthy  of  special  notice,  though  including 
mam  of  thceo  m  Gomznoii  tue* 


MACHZNKB  FOR  PREPARBfO  POOD  FOB  LIVE  8T001L 

la  no  ciib«^  d»'fiftrtinent  of  farm  management  has  the  hand  of  improvement  been  mxjice  manifest  than  in 
IIm  IrMTiMi  '  ^  of  kte  years  to  the  preparation  of  ft>od  for  live  stock.    Experience  has  amply 

iiQB&nBad  lb  preliiuinary  preparation  of  cither  grain  or  roots ;  and  it  has  also  been  asoertained 

lltail€V«l  fCra^  ^n^  n:iy  may  be  mon^  economically  used,  after  being  cut  up  into  a  sort  of  chaff,  than  in  its 
«j|fatil  fCfltiL  However  to$rm  the  quality,  provided  it  be  wholesome,  the  addition  of  bruised  oats  and  ikx- 
nSj^lttve  <iiily  to  be  made  to  any  hay  or  straw  to  cause  it  to  be  lughly  rclisbed ;  and  such  compounds,  we  need 
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BCaroely  obeerro,  form  highljr  nutritious  a^  well  as  ecouomici*!  food.     Here,  also,  the  in  '  n  of  tlia 

Bteaoam^  apparatus?  becomes  neeessar^*     Unles*  for  horses  of  which  active  exercise  b  rt  i  ^npouniib 

of  this  kind  have  been  found  to  corapritie  the  be^t  food  that  cjui  be  given  to  live  rtock  of  ariv  uisj-nptioii,    * 
the  eastern  ctmntie^  of  England  the  pnictlee  huH  been  rapidly  gaining  ground,  having  been  introduoed  ' 
bjr  Mr,  Warned  of  Trimmingham,  in  Norfolk^  who  conimetice<l  the  growth  of  flax  m  that  di^tricl, 
with  a  view  to  the  value  of  the  swd  for  leeding  pury^^osea — the  part  of  the  crop  which  is  so  gcnerallj  i_„_ 
to  go  to  waste  in  Ireland.    Such  niixtiires  have  the  great  advantage  of  admitting  of  the  proportion  of  nutril 
in^redicDts  being  increased  or  diniiniahed  at  pleasure,  according  to  the  Idntl  of  animab  and  the  object  m  view. 
It  IS  not,  perhaps,  goin^  too  iar  to  ^y,  that  bj-  the  use  of  jm^j^ared  food,  one*fourth  can  bo  addtnl  to  the 
number  of  live  stcxf  which  any  given  extent  oi  land  emi  manitain. 

In  this  department  there  were  specimens  from  the  principid  manufacturers  of  agricultural  iinnli-menti: 
thdw  articlea  coming  now  into  general  use.     We  subjoin  engravings  of  the  machines  for  rutt  i  mj 

braising  grain,  exhibited  by  Ransomes  and  Sims,  which  were  among  the  best  of  their  class,  in  tii  loo. 

Of  chaff  cutt<ire,  the  chief  varieties  are  in  the  forms  of  the  knife^i^  and  the  position  in  whieb  Uiey  mr  jilacwd 
In  that  here  figured  the  blades  are  well  adapted  for  cutting ;  and  it  may  be  made  to  cut  three  diH^KDt  ImifftW 


and  8i2na*  Stsaw  aad  Hay'  Cuttor. 

of  chaff — ^  in.,  |  in«,  and  }  in.  It  may  be  worked  either  by  hand,  horse,  or  steam-pow^.  Hie  montliwil 
admit  of  a  feed  ten  inches  wide  by  three  inches  thiek^  so  that  a  Urge  quantity  of  hay  or  straw  ooiikl  be  est 
by  it  in  a  few  hotirs. 

The  machine,  here  figarod,  exhibited  by  the  same 
firm,  and  known  by  the  name  of  Bidtleirs  Patent  Uni- 
versal Mill,  presents  the  advantage  of  admitting  of 
being  changed  to  suit  any  Idnd  of  gruin,  from  the 
largest  bean  to  the  smalleirt  seed — an  obviously  im- 
portant consideration  on  moderate-sized  farms.  For 
tinseed,  oata,  or  beans  it  is  equally  adapted ;  and  worked 
by  hand  it  will  bruise  from  three  to  four  busiiels  of  oats 
per  hour.  Beans  an^  little  used  in  this  country'  for  horse 
rood,  and  any  arrangetmmts  for  turning  them  to  account 
are  of  leal  moment  with  us  than  in  England ;  but  the 
bruising  of  grain  and  flaxseed  is  of  paramount  import- 
ance on  every  farm.  The  latter  substance  is  not  used 
nearly  to  the  extent  which  it*  feeding  qualities  would 
warrant.  We  expend  thousands  annually  on  the  pur- 
chase of  oil -cake,  which  is  extetuuvely  adulterated,  and 
tiStea  nearly  worthless;  while  we  ne^dect  the  gennine 
erticte,  which  cannot  be  so  tampered  with.  Ae  ab- 
lence  of  proper  means  of  preparing  the  flaxseed  has 
hitherto  formed  a  ch-awback  to  its  use,  which  such 
machines  as  that  bet^  noticed  are  calculated  to  remove* 

A  Steaming  Apparatus  has  now  become  a  necessity 
of  every  farm  of  more  than  a  few  acres  in  extt^nt-  To 
the  manufacture  of  this  class  of  articles  gt^eat  attention 
has  recently  been  devoted,  fi^m  the  increamng  demand  for  them*  On  a  small  scale  a  veael  i#  mpljr  pMvl 
over  a  large  boiler,  the  steam  generated  in  wnich  cooks  the  substance  placed  over  it,  the  boiler  Mnf  elii 
oocaaonali/  UBod  by  itself,  as  in  the  case  of  the  preparation  of  flaxaeed  jelly.    On  a  lai^ger  — ^  "*^~  ^^^—  ^ 
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gniprmted  in  4  boiler  with  a  close  top,  and  conveyed^  by  meaDS  of  pipes,  to  vessels  placed  rIo«e  by,  oori- 
Uinini^  the  substancjes  to  be  steame-d ;  and  the  nunifjer  of  tlieae  Tesaela  may  be  indefinitely  extended  with  the 
fapftcity  to  generate  steam.    W*  l\  btaidey,  of*  Feterborough,  obtained  tne  prize  in  thia  depiirtment. 

V,— DRiUNAGE  MACHI^reRY,  AND  IMPLEIMENTS. 

In  this  section  the  visitors  had  an  opportiinitj%  for  a  considenibk*  part  of  the  time  during  which  the  Exhi- 
biaon  was  open,  of  seeing  a  machine  at  work  making;  drainage  tile^ ;  it  was  exhibited  by  G.  Ingram,  of  D'<  )lier- 
aeeL  Tile  driunage  may  be  said  to  diite  only  a  few  years  back,  tlie  first  great  impetus  ^ven  to  it,  after  the 
adfsoUges  of  thorough  draining  were  estabU/bed,  iK'ing  the  prizes  annually  offereil  by  the  English  Agricul- 
•■"'l  Sodetyfor  improvements  in  the  conjitriietiun  of  tUe  macuines.  This  brought  hosts  of  candidates  into  the 
,  whoee  cfforb*  w^re  further  stimulated  by  the  great  demand  which  aro&e  for  the  machines.  In  the  first 
pto  at  tile  draining^  a  cumbrous  semicircidar  tilt^,  made  by  band,  placet!  in  the  drain  on  a  flat  sole,  was 
uy  form  available ;  the  tile^  costing  bOs.  and  the  soles  25<«.,  p^n'  thousand — pricefl  which  may  be  said  to 
nt  almcMit  to  a  prohibition  of  their  u^.  In  process  of  time,  pities  came  to  be  aubstituted,  the  cost  of 
lich  ranged  from  V2$,  to  18^*  per  thousand,  according  to  size.  We  have  thus  for  about  Id.**  what  pre- 
viously  cost  75jr,,  while  the  pijK*  is  vastly  suf>erior  to  the  semicircular  tile  and  sole.  At  the  meeting  of 
the  English  Agricidtural  Society,  at  York*  184^,  thei-e  were  no  less  tban  thirty -Ibiu-  tde  machines  entered  for 
competltiom  Such  a  circumstance  certainly  presented  striking  e^  idence  of  the  exteuidon  of  this  branch  of 
aufactiire. 

In  the  article  of  tilen  the  carriage  forma  a  large  item  when  the  distance  is  considerabie,  yet^  with  clay  in 

adance  for  tile-making  in  this  countrj',  we  continued^  for  alen<jth  of  time,  to  import  them;  at  the  present 

tone,  however,  there  are  tUi^ries  in  ditTerent  parts  of  the  country  where  artieles  of  good  quality  are  produced, 

AiEKiog  the  implements  of  drainage  there  are  few  calUng  for  any  sjiecial  notice  ;  more  particularly  as  they 

wm  wm  90  well  known.     In  the  Exhibition  there  were  several  good  coDectiona,  among  which  may  be  men- 

tboed  that  of  J.  Edmondson  i&  Co.,  of  this  city,  which  obtained  a  prize. 

While  nodcing  this  department,  we  may,  not  b appropriately,  refer  to  the  efibrts  now  in  progress  for  the 
•d^laition  of  steam-power  to  ilrainagc  purposes  ;  of  which,  however,  we  n?gret  that  we  had  no  iliustration  in 
iJbe  £jthibition.  In  Hyde  Park,  in  1851,  one  of  the  most  remarkable  objects  was  the  drainag*js  plough  exhi- 
bited by  Messrs.  Fowbr  &  Frj%  of  Bristol,  which  did  its  work  so  admirably  as  to  astonish  ever}'  one. 
Hone-power  was  applied  at  the  triid  tlien  undertaken  in  connexion  with  the  English  Agricultural  Society ; 
nd  not  only  did  the  plotigh,  so  propelletl,  make  the  opening  at  the  pro|>er  depth  in  the  soil,  but  it  also 
deponted  the  pipes  in  thtfir  places  with  nnikiling  regularity.  Steam  ba.s,  however,  it  seems,  been  since 
KieeeaiMly  adapted  to  working  thi«  plough.  Tlie  use  of  the  implement  is  inatlmissible  where  stones  abound 
m  tlie  KoL  aa  they  would  impede  its  action ;  but  there  are  thousands  of  acres  recmiring  draimige  in  which  no 
»ch  ob^t&cleii  occur,  and  where  the  draining  plough  promises  to  be  pec^uHarly  valuable.  There  are  few  more 
feimArkable  triumphs  of  the  application  of  mechanical  science  to  agriculture  than  this  invention  presents  ;  and 
there  19  certainly  none  more  suggvstive-  On  these  gniunds,  then,  we  may  be  excused  for  referring  to  a  trial 
which  recently  took  phicc  on  the  estate  of  P.  W,  S,  ftlUes^  Esq,,  at  Kingswej^on,  near  Bristol,  as  reported  in 
one  of  tl>e  loml  journak. 

Hie  iteam-^ingine,  although  mounteti  on  wheels,  and  capable  of  being  tranisported  from  point  to  point, 
W,  when  employed,  a  stationary  one,  and  worked  by  a  horizontal  cylinder-  It  had  connected  with  it  two 
dmoiSi  which  wt-rv  loose  on  the  axles.  Attached  to  the  larger  drum,  wbieh  draws  the  jdough  forward^  was  a  wire 
wpe  of  beautiful  manufacture,  tin'  breaking  strain  of  which  is  H  tons,  the  working  strain  being  5  tons.  This 
dram  wma  worked  by  two  motions  of  the  fly-wheel  shafl,  which  gave  a  leverage  of  22  to  1  on  the  plough,  thedrum 
makiiig  seven  revolutions  per  minute.  To  the  lesser  drum,  whieh  was  worketl  off  the  second  shaft,  was  attached 
IIOMV  alao  of  wire,  but  of  smalh-r  calilier,  which  drew  the  plough  back  when  it  had  completed  a  fiirrow,  to 
tMttde  of  the  field  from  wliich  it  st^irted  and  where  it  had  to  begin  agiun.  By  an  ingenious  contrivance  the 
inwu  V  d  bv  the  insides  of  two  spur-wheels,  so  that  practically  the  working  was  eflected  by  orcli- 

iarv  ttftu  ■!.     l*he  drums  can  W*  instantly  thrown  out  of  gear  by  clutches  moving  the  pinions  on  a 

fcsukcr,  'fhe  larger  wire  rope,  on  being  wound  on  to  the  dnun  for  the  puqiose  of  impelbng  the  plough  for- 
*afd«  wtTrlfr#!  rr^Tind  a  slieave- wheel  or  pulley -block  anchored  to  the  field  at  such  n  point  as  to  draw  the  plough 
tt  i%lit  the  engine,  by  which  ammgement  the  necessity  of  i*hiftiug  thti  engine  was  obviatea  to  so 

OBiS  a'  ijat  almost  any  field  may  Im^  drained  without  once  removing  it  from  the  position  first  taken 

ifcy  it  rwtii  of  the  plough  was  uttachefl  a  second  sheave -wht^el,  round  which  the  rope  was  doubled, 

Pi4i}  ling  the  power.   The  coulter  of  the  plough  is  of  iron,  an  inch  in  diameter  at  its  widest  point, 

Flkai  liic  luiT'.kwr  made  by  it  ujpon  the  surface  of  the  land  is  scarcely  perceptible,  anfi  generally  disappear 
*  ^bm  first  ahower  of  min.     It  can  be  worked  to  a  depth  of  four  feet,  and  indeed  deejier  if  neceasary,  and 
eth'^  :-    ....  I.    -,r^(]  or  depressed  by  a  hand -wheel  umler  the  contnd  of  the  ploughman.     The 
J«if  lli»  '  by  means  of  a  cast-iron  mole  or  plug  (the  size  of  which  is  regulated  by  that 

p  IsIm  h  ,  *  i  lo  the  bottom  of  the  coulter  ;  and  the  most  striking  featniv  of  the  machine  is,  that 

M  bit  ftp  U  I*  lid  it  lays  in  the  tile  piping,  thus  completing  the  tirain  as  it  goes,  at  thi*  rate  {when  we 

mm  il  workiii^,  ..  h-et,  and  probably,  under  verv  iavouralile  CLrcunistancea,  40  feet  per  minute.  It  should 
btilatad,  ittonlcr  to  the  understanding  of  what  follows,  that  as  the  engine  wound  the  large  rope  on  to  the 
fai]^dnifii,and  dn>^v  the  plough  towards  it,  it  at  the  same  time  unwound  the  snmll  roi>e  which  was  attached  txj 
tfeb^dcoft:  from  the  small  drum. 

Hie  BMid*  t  ion  we  wilt  now  endeavour  to  explain,  assuming  for  our  illustration  a  field  of  1000  feet 

■|Ufl^  vliieb  ha^  to  be  drained  by  drains  ten  yards  apart  iVom  east  to  we«t..  The  engine  would  be  fixeil  at 
fc  nidUtt  of  the  wesKjm  edge;  the  plough  would  l>e  placed  on  the  eastern  edge  at  ten  yards  from  the  southern 
«4s^  of  tio  ground,  and  an  anchor  and  sheave -wheel  would  be  rigged  exactly  opposite  to  it  on  the  western 
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edge.  The  large  wire  rope  would  be  passed  round  the  sheave -wheel,  and  thence  on  to  the  firvnt  oftlui  ploo^ 
while  the  small  wire  rope  would  be  connected  fn>m  the  back  oC  the  plough  with  another  ancJjor,  &c*,  r        ' 
ten  yanb  north  of  the  plough — that  i.s,  at  thepoint  to  which  it  woulu  have  to  be  drawn  back,  and  from  i 
it  would  have  to  cotuinence  again.     The  machinery  thus  arrangiKl,  the  pipe  tiles  ai*e  strung  on  rope*  of  i 
yards  long  (the  length  being  thus  limited  to  economuEe  time  and  labour  in  threading),  but  fitted  with  I 
niously  contn\e«l  joints  at  either  end,  so  that  they  can  be  reaililj'  juid  (imdy  joined  together  (o  any  h 

required.     These  ropes  are  made  of  hemp  for  the  sake  of  flexibihty,  whik%  as  a  matter  of*- *   audi 

rabilityt  and  to  decrease  friction  as  much  as  possible,  they  are  coAte<l  with  wire.     The  ro)  lu 

and  joim>d,  one  end  h  fixed  immediately  Inthmd  the  mole,  and  the  machine  being  8*H  in  moUv.,.  :._, 
engine,  the  coulu^r  cuts  its  narrow  channel  through  the  hmd^  the  inole  bore8  and  lifla  the  BotMoil,  and  tlw 
pipt^s  are  ilrawn  through  the  aperture,  and  closely  and  neatly  put  t^jgether,  forming  the  drain.  The  abe&me* 
wheels  are  tlien  shitU'd,  th«i  plough  drawn  back  by  the  timall  rt»i>e,  and  the  siicond  and  suc<:«!eding  dmiiif  vn 
cut  and  (liped  in  the  same  way,  The  ropes,  after  the  tUes  have  been  laid,  are  drawn  out  by  horses,  which  b 
the  only  employ  uient  of  horse -Labour  required.  The  plough  is  attended  by  a  man,  whose  only  duty  seems  to 
be  to  keep  it  upright  wheix*  the  hind  i$  not  level. 

The  advantages  to  be  derived  from  this  invention  are  manifold.  The  first  and  most  important  i«,  of  c 
ifConomy.    One  engine,  with  ten  men  and  two  horses^  will  do  a^  much  work  a^s  l-O  men,  and,  under  favou 
etpcumstances,  as  much  work  as  150  men  would  do  by  the  old  system.     A  second  advantage  aatk' 
the  ability  to  drain  in  the  summer  season,  when  days  are  long  and  the  weather  favounible,.^4i  dei 
not  now  obtainable  on  account  of  labour  being  at  that  period  so  fully  occupied  by  other  sourn        '        \ny 
A  third  is,  that  drainage  will  be  thereby  better  performed    The  timing  will  be  uniform  m  *  traight, 

and  the  tiles  will  be  closely  and  firmly  laitl ;  while  tlie  ph>ugh,  by  litting  the  hmd»  causes  tii*-  ^vam-  \.q  pcnso- 
late  at  onct%  and  thus  brings  the  drain  into  immcMliate  action.  No  damnge  h  done  to  the  surface  of  tha 
ground,  which  by  the  old  process  was  always  the  case-  With  dry  weather  the  maehiner)*  may  be  erected  and 
a  field  drained  one  day,  and  on  the  next  a  casual  observer  wouhl  be  unable  to  perceive  that  any  changie  hsd 
taken  plaix'.  With  reganl  to  it*  capabilities,  Mr.  Fowler,  the*  inventor,  calculates  that  with  a  single  0igiiie 
and  plough  he  shall  be  able  to  drain  about  thirty  acres  jier  week. 

VL— DAIRY  UTENSILS  AND  APPARATUa 

The  great  varieties  which  have  taken  place  in  the  forms  of  chums  of  late  years,  as  well  ai  ihi  an 
itiveutiou^  that  have  been  brought  liefore  the  public  from  time  to  time,  show  the  attcntioii  doT___ 
this  dejiartment  of  rui*al  economy  ;  but,  notwithstanding  the  high  pretensions  by  which  many  of  L 
8Q*called  inventions  were  heralded,  the  nimilter  that  stood  the  test  of  time  and  fiurther  exjierience  are  \ 
lew  indeed.  In  the  Exhibition  there  was  no  lack  of  chums,  but  there  was  less  of  novelty  tJian  tnight  t 
been  expected.  The  plunge  chum,  which  wiis  supposed  to  have  been  altogether  superseded  by  tX\e 
chum,  has  again  come  forward  to  maintain  its  place  in  the  race  of  competitioD,  and  with  no  bouuakkn 
chances  of  success. 

The  churn  exhibited  by  C.  and  D.  Young,  of  Edinburgh,  and  which  was  a  modification  of  DrunuDondV 
preiented  somi;  ]:K'culianties.  In  shape  it  is  elliptic^  and  is  separated  by  a  division  perforated  at  top  and  hcnuoai 
into  two  compartments,  A  plunder  or  dash  is  provided  for  each  of  these  chambers^  so  constructed  aa  to  i~  ^^'~ 
a  delivtT)^  of  fn*^h  air  through  the  body  of  tlie  cream  at  every  stroke.  A  horizontal  bracket  eUuxia  j 
the  chum,  continued  from  the  stand  on  which  it  is  place<l;  and  this  bracket  supports  the  driving  orHy* 
turned  by  the  hand  at  one  end,  and  an  oscillating^  whwl  xn  the  centre.  A  connecting  rod  from  tJie  tlv- 
eausea  tliis  centre  wheel  to  oscilhite  from  side  to  side,  making  at  each  time  a  \mn  of  a  nevohitioiK  r*  nui.  <  ttnl  \ 
the  two  shat\s  attached  to  it.     Alternate  up  and  down  motion  is  thus  conLinunicated ;  as  <  cfvain 

is  forced  through  the  apertures  in  the  dash,  and  at  the  same  time  through  those  in  the  bot  i  atntral 

division  ;  and  as  the  other  comes  up  the  cream  passes  through  the  apertur»is  at  tlie  topof  iJie  division,  llai, 
on  the  whole,  was  a  very  ingenious  modification  of  the  well*known  construction  on  which  it  \n  baaed* 

The  cburn  of  W^  P.  Stanly^  of  Petcrburgh,  obtained  the  prize  in  this  department     In  it  there  wee*  t«0 
dadiers  fixed  in  the  shaft,  the  fonn  of  the  one  beinjj  varied  fi-oin  that  of  the  other.    The  shai^  has  two  no» 
dons, — a  revolving  and  a  reciprocating,  or  up  and  down  one.  From  the  two  movements  A  oomplBO  I 
ts  given  to  the  cnjam,  rendering  the  clium  a  highly  eflective  one. 

A  cradle  chum,  invented  by  Dr.  Farran^  of  Dungarvau*,  was  aLso  deserving  of  notice.  Tile  motkni  In 
caM!  is  somewhiLt  on  the  principle  of  the  child*s  cot,  the  churn  being  suspenrled  at  some  distantx^  Arum  tlar  Aoor 
or  bench  on  whic  h  it  is  to  be  worketl.  Two  divisions  are  phianl  in  the  clmm,  through  the  apertunsa  of  «Uift 
the  milk  is  made  to  pass  in  moving  backward  and  forward.  Altliough  simpk*,  this  amngcmcal  is  stid  lo  W 
effective,     hy  it  butter  may  be  pro<:luced  in  from  twenty-five  to  thirty  minutes. 

In  di'tennining  the  comparative  value  of  chums,  thort^  are  several  particulars  to  be  taken  into  aeroiiBt^ 
The  first  L^  the  quality  and  quantity  of  the  butter  produce^l,  and  the  next  the  time  and  tl"  <  •>  ii;t  y  witli  whsdl 
the  ojK'ration  is  carried  on.    Now,  it  so  happens  tnat  these  are  seldom  combine*!  to  tii  rtu    ByMOi 

churns  butter  can  be  produwd  in  le^  than  thn*t?  minutes  ;  but  the  prtxjuce  in  such  cj  i'  ly  tagoodM 

when  a  longer  time  has  Ixjcn  taken  in  the  operation  of  cbuniing.  The  form  of  the  chum,  too,  tniiat  &  WQidk 
aa  admits  ot  its  l>eing  deaneil  without  ditliculty. — a  iiarticuhir  in  which  some  of  the  varieties  an>  ttdh'  daft^ 
dent.  And,  lastly,  the  construction  shoultl  not  involve  any  unnecessary  expense.  On  the  «Jtiisot  to'whidk 
these  characteristics  are  combined,  giving  due  prominence  to  those  of  most  importance^  will  depend  tfat'indot 
of  any  particular  modification  of  this  instrument  bn:»ught  lx*ibn»  tlie  public. 

Of  the  smaller  dair\'  utensils  there  were  few  in  the  Exhibition,  and  thei^  were  conBiied  to  ghuv  milk  pani. 
Since  the  abofitiou  of  duty  on  glaj^s,  that  substanif  has  attracted  much  attention  for  dairy  purpoflei,  Ibr  w^i^ 
it  is  peculiarly  appropriate.  Poroolain  \&  aLo  au  excellent  uiateiial  ibr  liolding  tuilk,  i&d  Ji  sow  contaf 
into  uao  for  the  purpoac. 
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The  gtibiect  of  daiiT  manflgement  is  one  of  great  importance.  In  no  otlier  eoiintr}'  do  greater  natural 
ikcilhies  exiit  for  earning  it  on  than  in  Iri-lftiid  ;  but  any  one  who  will  tjikc  the  trouble  to  cxrunine  the  chief 
licJb  of  dairy'  produo<j  in  the  markot — butter — eaunot  fail  to  be  iinpreused  with  the  enoruiouH  waste  which 

*a  phux  from  the  yery  interior  quality  of  the  butter,  and  the  slovenly  manner  in  which  it  is  made  up. 

!  Bppearanoe  of  much  of  the  buttiT  in  our  markets  is  absolutely  revolting,  no  inconsiderable  quantity  of 
tt  being  totally  unfit  for  human  food 

In  the  pte<?edmg  brief  notice  of  the  agricultural  department  of  the  Exhibition  we  have  purposeiy  avoided 
CDTtldng  hke  a  resume  of  the  articles  which  it  inrhnled,  as  this  would  convey  little  information  to  thereader» 
and  11  b»^ides  rendered  unneccsisary  by  the  detailed  Catalo|rue  aj)|^^M?nded  herewith.  We  have  also  aimed  at 
lioliiie*tlie  peculiarities  of  a  few  of  the  implements  and  niacliiries  of  a^n^eulture,  and  pointing  out  their  mode 
efaolion,  rather  than  at  pving  any  nier**  technical  dei«eription  of  artieles  with  which  most  of  our  readers 
wB  bis  *o  *o™e  extent,  familiar.  In  the  limited  space  at  our  disptisal  we  are  desirous  of  exciting  fiirther 
WXffOJj^  and  suggesting  the  direction  in  which  this  is  to  be  pursued,  in  preference  to  attempting  to  supply 
*tFfiiFM  information  ourselves. 

We  have  endeavoured  to  enforce  the  necessity  of  attention  to  the  further  application  of  mechanical 
leieDO^  to  the  business  of  the  farmer,  so  as  to  keep  pac*.^  with  the  progress  of  improvement  in  that  department 
of  induitrjr.  One  of  the  great  feature*  of  the  present  age  is  the  untiring  ingenuity  brought  to  bear  upon 
iftrtf  to  cheapen  the  cost  of  prmluction  of  everj'  class  of  commodities  ;  but  the  importjince  <jf  attention  to 
tte  tlie  husbandman  ha.*  not  yet  sulficiently  learned.  In  evi^rj-  part  of  the  Unite+i  Kingdom  there  is  much 
tiMmi  for  improvement  in  this  respect,  but  more  especially  in  Ireland^  which  la  in  many  re^jects  so  fer 
behind. 

In  diseasing  the  improvements  to  be  effected,  and  the  economy  to  be  carried  out  by  the  judicions  selec- 
(icMi  of  '  it<(  and  machinery  adapted  to  the  circumstance^  in  which  they  are  to  be  used,  we  must  not 
ly^nerk*'  that  their  arrangement  and  the  supply  of  the  motive  power  to  be  employed  arc  scarcely 

1oh4*  (  onsideration.     On  farms  over  HKi  nen-a   Ln  extent,  where  a  hi^h  staJidarti  ofprodaction  is 

sttain*  jHiwer  will  hi}  found  to  bo  economical^  from  the  facility  with  whub  it  c^in  be  m^muged,  and 

the  eai*r  »  ni^  ..  kich  it  can  l>e  appropriated  to  a  variety  of  purposi'i*,  as  well  m  admitting  of  at^veral  op<?rHtionH 
being  carrie*!  on  at  the  same  time.  To  enter  at  length  upon  this  to|jie  would  be  somewhat  foreign  to  our 
present  parptw»\  We  may,  however,  mention  that  a  goocf  illustration^  in  many  respects,  of  the  econonucal 
airaagement  and  working  of  agricultural  maehinery  may  Ijkj  seen  at  the  Cllasnevin  ^lodel  Farm^  in  the  vid- 
nitv  of  this  citj' ;  a  visit  to  which  cannot  fail  to  be  highly  suggestive  of  the  future  of  agriculture^  and  the 
n^fne  of  which^  us  a  training  establishment,  cannot  be  over-estimated.^-J.  S. 


L  Baix,  W„  RotbwelU  Kettering,  Ncnthaffiptonahins 
limfitcir  aitil  Mjinafacturer. — The  criterion  prize  plough; 
tvo-honv  W9g:gi>a, 

1  Basjwtt,  Exall,  &  AxnaEWEs,  Kates^n^ve  Iron 
Wate  Bci>i1in|^  Berks^  Inventors  and  AUnufoctuTBrs. — 
Pophmwi  po'ircr  patent  steam -engine^  u-ith  improvmnents 
for  •eoDOodiing  heat ;  fcmr  horse-power  threshing  rnai'hinet 
with  iRMMln  fimine,  wrought4ron  bre<L«tingT  aad  w(K>d  aiid 
Iran  bwtan^  two  horse- pciwCT  patent  thre«hing  machine, 
wfdk  pQCtabltf  patent  psw^  and  new  armngemcnt  for  netting 
Ikt  bmitwock ;  hand- power  pat«nt  iron  threshing  raachiuc, 
iv  two  ttiMi  t  one  hone-power  patent  gear ;  barley  hum- 
mtSgr  with  iron  framlniir;  patent  cliam  feed  clm!}^ cutter,  on 
inw  prlturipl*^ :  th«  paraj^oo  grain  mill,  with  two  rolkra 
fvoSMtni^  malt*  oats,  harieyt  and  liniiet^tif  tmd  a  thinJ,  fur 
•lai^  Iwini ;  oil  cake  mill;  regtstcrLvl  hay-nmking  uia- 
M^  witll  t~  ^  *'  ^  f.r  tedding  or'spreiiding  the 
fpifl^  mod  t  it ;  patunt  horT^c  nikf;,  with 

mmtMm  daai  _  .  l --^^  ^^^^it  flubsuil  jilougb,  or  soil  pid- 


1  Hioo^  T.^ 


Great  Dover-stiiBet,  Southwark,  Inventor 
. — ShcM^p-dipping  apiparatuiw 

4  Boniv  Jh  Urtro-  Thametf-itreet,  London,  Inventor 
mitltmnhtMxatf* — P*tait  doable  actioo  or  eelf-adjustrng 

S.  BrvitK*  It  H.,  Ghmcaira,  Liainope,  Co,  Waterford, — 
Tbr  pBfeeiit  mot^grater,  far  gmtliig  roots  for  cattle,  ptgs, 
pt^ay^  A&,  the  joint  invaulion  of  Exhibitor  and  Dr. 

C  Clatwok^  SiirrrtJCWottTn,  &  Co,^  Lincoln,  Mann- 
bmmm^ — Combined  porubhi  threahing,  etrAw-fihaking^ 
fliflfallf  lod  winnowing  machme,  to  be  driven  by  steam- 


7.  Coleman,  R^  Chelmrford,  E«»ex^  Inventor  and  Ma- 
niifiu£lnTer. — Patent  drag  hamiwa,  cnltivatoni,  or  scariikiv; 
patent  expanding  harrow ;  imheoil  harrow  or  pulveriier. 

8.  CoKCORAjf,  Bryax,  &  Co.,  Mark-lane,  London,  M«- 
nufacturtrtk — A  wov*»ii  wirt  kiln  plate* 

9>  CoRPOHiiTioN  OF  DriiLiN,  jior  Parke  Neville,  C.  E.-^ 
Watering?,  scavenjEring,  and  gravel  oitta,  mannfactured  by 
Mr.  Jamcfl  Fitzi^imoiw,  Bridgufoot-atreet,  andiir  direcdoo  of 
the  Borough  Engineer, 

10.  CoKKKiAN,  Ajndrhw,  Royal  Doblui  Sodety^^Model 
of  a  simple  machine  for  irrigation  puryMisee^  invented  by  l>r. 
Spurgin^  of  the  PuHtychnic  Institution,  Ltmdon* 

IL  Courtney  &  Stei'Iiens,  Dublin. ^ — A  »for«i  machine 
and  oat-bnii«ert  two- horse  plough^  harrows,  and  a  double^ 
acting  pip«  tile  and  brick- making  nuiciiine. 

12,  CKo«.sKri.u  W.,  Beverley.  Yorkshire,  Man nfact wren — 
Yorkshire  wood  plough  ;  mifl,  uf  Wilhains's  fiatLMit  iri«n  seed 
harrow*  \  patent  a«?rrat<xi  ndler  or  cIcKl-cnuher,  titt«d  with 
twc>  truv<?lling  wheeb ;  patent  wheat  roller  and  dtnl-cniaher ; 
two-njw  hand  presAcr;  Norwi-gian  ham>w ;  Dade's  drug 
harrow  and  scantier,  with  extra  »tee)  paring  ehcars;  iron 
lever  horse  rake  ;  double-actitm  ha\Tnaker,  with  fore  motian 
fi>r  making  tmy,  and  hack  motion  for  tedding  it ;  irou  bone 
bw  and  harrow;  broadcaat  portable  manure  diftributer; 
lumip  and  nianurG  drill,  for  peat  charcoal,  &c. ;  latent 
whedA  and  axle  for  farm  cart^i ;  model  farm  cart ;  liquid 
manure  cart ;  inm  pump,  with  ir>_m  pipe ;  portable  farm 
railway  and  railway  truck;  two-horw*  portable  llirtjahing 
machine  -,  com-dn?ising  machine ;  potato  washer ;  pig- 
tnitighs ;  Hiuwey's  American  reaper ;  Bell'a  original  reapisr, 
and  other  agricultural  implemenU. 

13.  Edmonuaon,  J.,  &  Co.,  Dame-8trt«t^  Dublin.— Wln- 
ton'6  steel  digging,  hay,  and  dung  forks,  made  from  one 
piece  of  steel,  without  join  or  weld;  apodeii  diaiaiiig  tools,  && 
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14.  Eblbs,  T.  &  Co,,  Mftrv-«treet,  Dablin,  Proimetora. — 
Hay  and  straw  cutting  machine;  oaU  benn,  and  ttax- 
bruifiliig'  machine;  turnip  slicer  and  cutter;  single  horae 
drtil'grabben  j  double  «iiU  tuf nip-^wing  macliine  ;  im- 
provod  cart  axle  with  Im-ned  brushes ;  two-hor»©  plough ; 
FembM*^  improvod  Budding'^  mofwing  macbine ;  Hunter's 
ii^gifltflred  hand-chum^  ^  ;  farm,  gardiGU,  and  forest  hand 
ImptemeDtA  and  toob ;  improved  durable  (dKsep-foldmg  net ; 
Gutn  cart  hames ;  Berwick^ibirti  farm  cart 

15.  Fakkan,  C,  Diinganran,  Blanufiwturar. — ^A  cmdle 
chum  and  a  miik  tub. 

16.  Fkrousox,  J.,  Bnd««  of  AJbin,  near  Stirling,  De- 
Agner  and  ManuCiLcturer. — ^Modd  of  draining  plough ;  com- 
mon iron  plough. 

17.  FoRRKs,  P.,  Shettleelon,  Glasgow,  Derigner  and 
Hanttlkcturer. — Conuiioa  plough,  with  madunefy  fur  depo- 
siting seeds. 

18.  FoRSHAM  &  Co.,  Comwalli»-«trBet,  Liverpool,  Be- 
signer  and  Manufacturer. — Bean  and  oat-cruabiir ;  linseed 
aod  oat  mill ;  band  mil]  and  dnssing  uiocbiue  for  grinding 
and  dfe«^ng  flour. 

19.  Fraser,  S.,  Marv-street,  Dublin,  De«i^;ni»r  and  Ma* 
nobctlirer. — Improved  gardifu  wateriui^  t'n^ineH ;  cream- 
foroent  for  making  butter  and  ked  or  whipped  creatus; 
potato  steamers  \  imperial  double-aiitlpg  prise  churns 

20.  Garrett,  R.,  Leiston  Workj,  Suffolk,  Ihtanufiic- 
tnrer. — Suffolk  csom  drill ;  small  com  and  siiiKl  driD ;  leviT 
drill  for  vegetable  aeeila  and  manure;  economical  vegetable 
aeed  and  mauurm  drill ;  broadca^  oianure  distributer ;  Gar- 
rett's pateut  borde  boo;  horee  and  steam-power  portable 
threshing  machineii  on  tra veiling  wheels;  winnowing  ma- 
chine ;  reaping  machiiiea  and  ^t  of  Norwegian  harrows. 

21.  Gkat  &  Co.,  Uddingston,  near  Glasgow,  Manufae- 
traw. — One-horse  Scotch  farm  cart ;  Scotch  two-horse 
swing  plough;  parallel  lever  «ubsoil  pul^tirijcer;  parallt;! 
hoe  for  tlrill  erop^ ;  panlkl  exptniioti  ham?  boe ;  honM? 
parallel  five-tined  drQl  grabber ;  horse  I'qtializing  draught 
ban  ;  field  grubber  or  cultivator ;  double  drill  turnip  sowtng 
machines,  with  improved  seed  dlAtributet^,  concave  iron 
rollers^  &c. ;  improved  chaff-cutting,  and  oat  and  bean- 
btniflitig  machines ;  American  chum. 

22.  Gngyiyo,  B.,  Chnrch-gate,  Maachestcr. — Fletd-gatee, 
corn-rick  atanda,  &c. 

23.  Hii>L,  F^,  &  Co.,  Bricrlj-hni  Iron  Works,  near  Ihid- 
ley,  Bianufactureni. — ^Wrougbt-iron  skim  or  parici^  plough ; 
registered  expanding  boi^e  hoe,  for  ttn^iips,  potatuea,  &c  ; 
izoo  sheep-rack,  on  four  wheels,  with  roof  and  trough  ; 
wnmght  and  cast-iron  rick  staddle  or  stand ;  iron  flttings 
for  a  stable ;  samples  of  £.  Hill  and  Co/i^  continuous)  Iron 
fences  and  hurdles ;  new  sheep  hurdle ;  materialij  for  strained 
wire  ftmces,  comdsting  of  wire,  straining  pillar,  standardA, 
and  stajrs ;  spcdmemt  of  game  proof  wire  netting,  pabited 
oodgalvaniied  ;  inm  gaiden  sesit,  with  foot  stage ;  netting, 
pUfflt  guardfl ;  iron  gates} ;  gttttoring  Ibr  roofs ;  iron  barrow, 
with  apparatus  for  heating  tar. 

24.  Howard,  J.  &  F.,  Bedford,  Inventors  and  Manufac- 
fiicturei^ — Patent  iron  plongh,  with  wheel*  of  various  tdxea 
and  descnptiurui ;  patent  iron  flwing  plough  ;  double  breojit 
or  fidge  plough  ;  patent  9ub»oil  plough ;  seta  of  patent  jointed 
iron  harrows;  patent  three  and  four  beam  iron  liarrows; 
improved  one-rowed  horse  hoe ;  trussed,  equolidng,  and 
H«el*yafdwhippletree»;  patent  horee  rake ;  improved  oom- 
ontsher  and  oil-cake  breaker. 

25.  Hroaes,  W.,  Valley  Foimdry,  Holvheod,  Angleoeo, 
Li venters  and  Manu&cturers. — Gorse  or  forze-cntting 
machines  tor  hand  and  power ;  chaff-butting  machines,  with 
on  imprut^l  molioiL 

26.  llt:?niEic,  W.  &  J.,  Samaelstoii,  HoddingtoQ,  In* 
Teuton  and  Mano&etitmi. — ^Ltrer diflUng  machine;  hone 
hoe  for  drilled  gxvin. 

27.  brofiAx,  G.,  D'Oli«>-«tie0t|  DnbUii,  Propdctor.— 
Btiok  and  tile  machine  at  woik 


28.  KsNKEDT,  J.,  Aston  Vqnaf,  Dublin,  BConulbctimr. — 
Double  and  single  drill  turnip  sofwers ;  oat  bnu«T ;  turnip- 
cutters  ;  hay  and  straw-cutter ;  drill  grubbir,  and  hazmw ; 
couch  grass  rake;  steaming  apparatus;  winnowing  ma- 
chine ;  plou^ia ;  idx  buU  barrow  of  wronghi  ircni ;  chnn ; 
£iiniily  wh^t  milL 

29.  RmKWooi>,  J.,  Tranent  Foundry^  East  LotMan.^ — A 
horse  hay  rake;  turnip  cutter;  two-horse  plongb;  cilHaka 
miU ;  four-horse  grubber ;  and  oet  of  harrows 

3Q.  La  Toucrx;  Rev.  Thomas  DtooES^  Upham,  KiQen- 
aula — Models  of  a  harrow,  drill  dibhler  and  tclOt^  driD 
scuAer  or  horse  hocy  farm  cart  and  gmbbo; 

31-  La  BuKTK,  G.,  Artramont,  Wexford,  Proprietef:.— 
Sheep  netting,  made  by  the  Irish  pcosantA. 

32.  LoKOWORTH,    Dames    F.,    GreenhiD,    Ktfcpdeny, 

Proprietor Net  for  confining  sheep  on  pastnft,  Ac^  nude 

of  shreds  of  bog  deaL 

33.  MAMtN,  W.,  Kavon,  Co.  lieatb«  MairalMtnm— 

Three-horac   power  threshing 
winnowing  machine,  worked  by  one  i 

34.  MiLLOit,  D.,  Dunleer. — Prixe  two-hofvo  ploti^  ddl 

grubber,  «irt  axle  with  engine-tunicd  enda 

36.  MoLLOV,  J.,  Rotthi'stuwn  Avenue,  Coi.  DubUn,  I»- 
ventor. — Hew  chum,  witli  cooler  and  stand  ;  model  tt  s 
horse-ahoe  for  contracted  foot 

36.  MoKROw,  J.,  Banbridgek,  Co.  Down. — Wumowitf 
machine. 

37.  irCoiciHCLtt  JamkOv  Dunleer. — Irm  ploughs^ 

38.  0'CoN?ioii,  H.,  Frederick-street,  Limerick,  Isvesitec. 
—Wheel  and  lever  fourfold  dash  churn ;  model  of  hooe- 
digging  machine. 

39.  Raxsomes  &  81MB,  Ipswich,  Manii£Ktiir(f& — ^Fofeat 
iron  ploughs,  with  one  and  unth  two  wheels;  patent  Cnused 
beam  iron  ploughs;  set  of  patent  trussed  iron  wbipplscrees ; 
improved  direct  action  horizontal  »team-en^ni^  of  a^ 
power ;  two-horse  portable  threidung  machine ; 
chaff  engine,  for  hand  or  horse-power;  smaQ  chaff  1 
Osjcdener's  double-action  turnip  cntter ;  Hurwood's  t 
metal  mill  for  emigrants;  patent  double  crashing  miS; 
smidl  bean  mill ;  oil-cake  breakers ;  grass-cutler ;  Tennsnt's 
registered  grubber. 

40.  Ricii»oxt>  &  Chasdl^e,  Manchester  and  UTerpool, 
Inventors  and  Manufacturers. — Hand  chaff  cutter ;  an  in- 
proved  chaff  machine ;  com  cmshers  in  \'ariet7. 

41.  RiTcttiE,  W.  &  J.,  Ardee,  Co.  Ltmth,  Inveninnaiii 
Munufactiuer^ — Farm  cart  with  han^-eaft  frame  ioiA  ka^^ 
provetl  Icjcker;  six -drill  roro-A<»wing  machine,  with  mif- 
acting  cciulterA:  tinproved  twi»-horse  swing  ploo^;  Ifeo- 
prvtve^l  Aubsoil  plough ;  drill  plough,  with  improved  modls  ti 
exiuLnding  and  contracting  mnuld-booids ;  new  madilneltar 
ribbing  wheat,  oats,  or  barle}\ 

42.  SA]tuKL.90!f,  B.,  Banbury  (Agents  in  DubUn,  MoHilk 
DauMMO^D  &.  Soxs),  aianufacturers. — Samucjaon's  pisHi 
digging  machine  fc^r  tlioroiigh  tilkge  xft  lauds  or  lUHJdlQf 
ground  for  railways;  patent  Gardner'^*  turnip  €iittsr  w|£ 
double  action;  8araueLiond  registered  Boddla^ls  Iswii 
mower,  with  fore  carriage ;  legistend  atmospheric  cfcnnk 

43.  Sbkrioax,   H.,  &  Co.,   Dublin, 
DraJ fling,  subsoiltng,  and  other  deld 
chjue8  for  horse  and  hiind   labour; 
mcnts  for  the  bani,  hazard,  fann-Yonl  dairy,  and  1 
shed ;  portable  threshing  machine ;  double-actioti  ^ 
cutter,  with  grater  attached. 

44-  Skklton,  S,  Sheffield— Form  and 
and  shovels  of  e^-cr>'  description;    dniliiBjf    UmIs; 
hammer^  and  other  agricultural  toolsk 

45.  SittTi{  &.  A.^unv,  Stamford,  Lincolnshire,  Mano&r- 
torers.^ — Smith  and  A*hby's  new  self-acting  reaping  matikiat; 
double-action  liay-making  machine,  for  spreading  sad  tan> 
ing  hay,  fitted  with  wrought-iron  wheels;  wrov^ht-^siS 
hone-rake,  for  hay,  com,  twitch,  and  sltibUt ;  hrwm  lafli^ 
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rake,  on  iron  frune,  moimted  on  light  wheels ;  chaff  and 
fitter  catting  machines,  for  hand,  hone,  water,  or  steam- 
power  ;  improved  wron^t-iron  lever  cultivator  or  scarifier ; 
pack  and  luggage  cart  momited  on  springs;  samples  of 
Smith  and  AAhfs  patent  wronght-iron  wheels  and  axles 
for  caixiages  and  for  agricoltoral  purposes. 

46.  Smith,  W.,  Kettering,  Northamptonshire,  Inventor 
and  Mannfkctarer. — Steerage  horse  hoe  with  doable  bar. 

47.  Smith,  James,  &  Som,  Peasenhall,  Toxford,  Suf- 
foDL--.A  six-rowed  patent  com  drOl,  upon  the  lever  prin- 
ciple ;  an  eight-rowed  patent  com  drill  for  com  and  seeds ; 
a  ten-rowed  patent  com  and  seed  drill,  with  attachments  of 
improved  and  patented  inventions;  a  patent  three-rowed 
tnnup  and  mangc^d  wuizel  seeds  and  manure  drill,  adapted 
for  three  rows  on  the  flat,  and  two  on  the  ridge ;  a  patent 
thiee  lowed  tomip  and  mangold  wurzel  seed  drill,  for  two 
on  lidge  or  three  on  flat 

48.  Stahlbt,  W.  p.,  Peterborough,  Northamptonshire, 
Ifanafiustorer. — Begistered  roller  mill  for  crushing  linseed, 
oats,  &c,  for  steam  or  hand-power ;  rape  and  linseed  cake 
breaker ;  fiumers*  streaming  and  cooking  apparatus ;  safety 
lever  chaff  engines ;  patent  wrou^t-iron  plough,  with  steel 
Imast  and  two  wheds;  set  of  four-beam  diagonal  iron  har- 
nms;  hand-laboar  machine,  intended  as  a  sobstitate  for 


treadmills  in  gaols ;  improved  chum ;  lever  cheese  press ; 
machine  for  making  pipes  and  drain  tiles. 

49.  Wedlake,  Mart,  &  Co.,  Fenchurch-street,  Lon- 
don.— A  manger  feeding  machine;  convex  chaff  cutter; 
oat  bruisers;  Sinclair's  di^;  broadcast  seed  machine;  turnip 
cutter;  hay-making  machine  invented  by  the  late  Mr. 
Thomas  Wedlake ;  sack-holder,  filler,  and  trock  combined. 

50.  WmTMEE  &  Chapman,  Fenchurch  Buildings,  Fen- 
church-street, London,  Liventors  and  Manu&ctnrers. — 
Improved  com  crusher,  with  steeled  rollers. 

61.  WiLxmsoN,  T.,  Oxford-street,  London,  Inventor  and 
Manufacturer. — Patent  box  chum,  on  stand. 

52.  WiLusoN,  A.,  Dundonald,  by  Kilmamock,  Ayrshire, 
Inventor. — Patent  threshing  machine,  with  two  fiiat  beaters 
instead  of  the  usual  drum. 

53.  WiKTOir,  H.,  Dove  AGUs,  Birmingham. — ^A  oolleo- 
tion  of  digging  forks,  agricultural  and  horticultural  spades, 
&c,  whid^  obtained  several  first  prizes  at  the  Boyal  Tgnglirfi 
and  Irish  agricultural  meetinga 

54.  Young,  Charles,  D.,  &  Ca,  Edinburgh,  Glasgow, 
liverpool,  and  London,  Manufacturers. — Com-rick  stands ; 
iron  field-gates  and  posts;  dod  crasher;  Drummond's  pa- 
tent ehum. 
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PHUOSOPHICAL,  musical,  SUBGICAL,  and  H0B0L06ICAL  INSTRTJMEOT8. 

TITE  now  come  to  a  department  of  the  Exhibition,  the  articles  in  which  emphatically  present  ilhutratioiu 
f  y  of  the  triumphs  of  science  in  combination  with  manu&cturins  skill ;  the  accuracy  of  the  calcnlations  on 
which  their  construction  is  founded  being  almost  equaUed  by  that  of  the  handicrailman  who  in  practice  carries 
out  the  ideas  of  the  philosopher.  In  each  of  the  great  divisions  of  this  class  triumphs  of  this  kind  may  be 
pointed  out.  One  does  not  know  whether  to  admire  most  the  simple  though  beautiful  and  sensitiYe  arrange- 
ment of  the  balance  which  indicates  less  than  the  1-lOOth  part  of  a  grain  m  weight ;  the  singularly  ingeniom 
arrangement  of  the  telescope  which  enables  us  to  pursue  our  investigations  in  regions  to  which  human  fimcj 
could  not  otherwise  extend ;  the  wonders  of  the  telegraph,  which  is  yet  destined  to  enable  us  to  hold,  as  it  were, 
conversational  communication  with  the  people  of  the  antipodes ;  the  construction  of  those  musical  instrumoits, 
which,  bv  comparatively  simple  means,  can  be  made  to  give  forth  the  most  delicious  melodies ;  the  ingenmtjr 
displayed  in  arming  the  surgeon  with  the  means  of  allaying  human  suffering ;  or  the  surpassing  accoracy  a 
the  instruments  for  the  measurement  of  time,  whose  variation  for  weeks  together  does  not  exceed  a  few  secoDds. 
£ach  and  all  of  these  may  truly  be  regarded  as  amongst  the  triumphs  of  modem  science.  But  than  any  of 
these  the  discovery  of  the  da^erreotype  and  its  kindred  inventions  is  not  less  wonderful,  as  being  destioed 
to  produce  as  great  a  revolution  in  pictorial  illustration  as  any  of  the  inventions  already  alluded  to  have  done 
in  their  respective  departments.  Nor  was  there  any  other  part  of  the  Exhibition  in  which  the  nrogroi 
attained  was  more  clearly  indicated  than  in  that  devoted  to  the  objects  included  in  this  class.  Or  experi- 
mental philosophy  it  may  be  especially  said  that  its  position  is  truly  indicated  by  the  comparative  perfectioa 
of  the  instruments  which  it  employs,  for  here  the  perfection  of  the  instrument  is  essential  to  the  aocamcj 
of  any  deductions  drawn  from  its  use.  Chemistry,  microscopical  science,  photography,  and  many  oClicf 
branches,  are  dependent  for  their  progress  on  the  accuracy  and  adaptation  of  the  apparatus  which  thev  em- 
ploy. The  one,  in  fact,  must  keep  pace  with  the  other.  Although,  in  many  respects,  the  collection  m  the 
Exnibition  was  neither  so  complete  nor  extensive  as  might  have  been  reasonably  expected,  still  there  were 
not  wanting  illustrations  in  every  department,  and  some  of  these,  moreover,  among  the  best  of  their  kind. 

L— PHILOSOPHICAL  INSTRUMENTS,  AND  PROCESSES  DEPENDING  ON  THEIR  USE. 

In  this  department  of  the  Exhibition  we  find,  in  a  peculiar  manner,  evidence  of  mental  progress  allied 
to  mechanical  skill,  which  seems  to  be  an  attribute  or  cnaracteristic  of  the  present  age.  In  former  periods 
philosophical  instruments  were  chiefly  interesting  as  affording  experimental  illustrations  of  abstract  laws;  in 
the  present  age  almost  every  department  of  physical  science  has  given  its  aid  in  advancing  man  in  the  arts 
or  tne  conveniences  of  life.  Mechanical  philosophy,  which  has  done  so  much  in  every  branch  of  industrial 
employment ;  optical  science,  which  has  handed  to  the  artist  its  stereoscope  and  cameras,  and  laid  down  the 
scientific  laws  of  colour  and  shade ;  electricity  which  has,  by  the  electrotype,  enabled  us  to  recreate  the  finest 

efforts  of  the  engraver,  and  convert  into  the  most  enduring  material  the  perishable  model  of  the  sculptor : 

all  these,  and  many  other  boons,  have  been  conferred  upon  the  world  by  the  philosopher,  through  the  inves- 
tigations carried  on  by  his  instruments  of  illustration  and  research. 

A  detailed  enumeration  of  the  articles  exhibited  in  this  department  will  be  found  in  a  succeeding  page, 
and  instead  of  attempting  a  resume  of  them  here,  we  prefer  to  notice  at  some  length  a  few  artid»  as 
types  of  their  peculiar  class.  One  of  the  most  remarkable  objects  in  this  class,  or  inde^  in  the  whole  Exhi- 
bition, was  Grubb's  telescope,  which  our  readers  will  recollect  to  have  occupied  a  prominent  place  in  the 
Centre  Hall ;  and  it  demands  something  more  than  a  passing  notice  at  our  hands.  In  like  manner,  the  iHttS- 
trations  of  the  Telegraph  suggest  the  necessity  of  some  remarks  on  the  progress  of  that  wonderful  inventian; 
to  these,  also,  we  therefore  propose  referring  at  some  length. 

GRUBB^S  TELESCOPE. 

Amongst  the  philosophical  instruments  exhibited,  there  was  probably  none  of  greater  interest  or  impor- 
tance than  the  lar^  telescope  constructed  by  Mr.  Grubb.  Whether  we  consider  it  with  reference  to  hs 
scientific  or  practical  value,  or  as  a  triumph  of  skill  over  many  difficulties,  this  telescope  afforded  an  objed 
of  great  interest. 

Of  all  the  instruments  which  science  has  given  to  man,  there  are  few  which,  for  their  immediate  and  it- 
mote  advantages,  have  been  attended  with  such  results  as  the  telescope.  Let  us  for  a  moment  consider  wlial 
this  instrument  has  done  for  us.    By  it  we  have  discovered  those  laws  of  motion,  or  rather  the  verification 
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oftlie  laws,  which  liave  taaght  mankind  the*  first  truths  of  astronomy.  By  it  we  leam  that  there  are  systems 
liki?  our  own  revolving  round  the  san^  and  yet  thenii!K.lves  the  centre  of  systems  far  tranatx'niling  oiir  finite 
Minds  ftom  their  vaatness^  By  it  we  know  the  rebtive  distances,  shi^a,  aud  even  weigh  Us  of  the  heavenly 
bodieft,  and  can  iearch  into  space,  and  then^  diseover  amongst  the  faint  lights  that  would  ii])poar  only  to 
mugor  embryo  worldfi,  perfect  systems  of  solar  orbs^  perhaps  themselves  the  centres  of  8ytftem»  vaster  than 
our  own.    And  these  contemplations  raise  our  minds  to  a  due  ctjnception  of  that  in^ty  on  which 

*'  Oar  ftoala  ache  to  thluk, 
latoxicati^  with  eternity." 

W#  ftal  with  what  humbleness  of  heart  we  Bhould  approach  their  Author — ^to  ua  invisibly  or  dimly  seen  in 
tbeae  llhi  lowest  works — and  we  ieel  with  a  force  equal  to  a  demonatration  that  theae  declare  His  '•*'  goodnev 
vitbout  end,  and  power  divine/* 

Tbese  moral  uses  of  the  telescope,  however  vast,  their  importance  may  be  to  all  welt-cultivated  niinda, 

aajr  not  seem  of  that  practical  application  which  would  be  suited  to  an  Industrial  Exliibilion  ;  though  we 

regret  to  think  that  intelligent  minds  could  separate  the  moral  from  the  practicjil,  the  highest  truth 

ha  fewest  application.     But  we  know  that  there  are  many  whose  minds  can  only  ttijjjreciate  the  value 

^idence  by  its  mmieduite  results ;  and  for  them  we  shall  note  down  some  of  the  diA^ct  and  practical  re- 

■ »  of  this  discovery. 

Of  all  the  benefits  conferred  by  science  upon  the  progreas  of  mankind^  few  have  been  so  great  as  tho^ 
which  have  advanc%>d  the  knowledfje  of  na\ij;;^ation  ;  and  astronomy  and  other  V>i'anches  of  physical  science 
hmrt  mainly  contributed  to  the  progress  of  this  all -important  art.  Tiie  compass  guides  the  mariner  across 
the  ttmcklew  deep ;  but  astronomy  W  given  a  certainty  to  his  jiath,  aurl  traced  it  out  by  the  beacon-lights 
mm  m  tlie  heavens,  with  accuracy  so  unlailing  that  the  merest  tyro  in  science  feels  he  may  sleep  on  his  ocean 
f^agBv  nnticr  the  guidance  of  the  stars,  with  a  much  fuller  assuranw  of  safety  than  the  ancient  mariner  telt 
tn  ^  patronage  of  his  Pagan  deities;  and  Cajtior  and  Pollux,  the  guiding  stars  of  the  lloman  sailor,  have 
beeome  to  the  well -initiated  navigator  the  guides  of  his  path  over  the  tracklesa  waters^  though  he  has  dis> 
orowned  them  from  their  place  on  high  Olympus,  and  given  them  their  due  position  amongst  the  other 
cnsationa  of  a  ^preme  Hand.    AU  this  is  mamly  due  to  the  rt^sults  of  astronomical  science. 

Tlie  true  conception  of  the  figure  of  the  earth,  and  its  position  In  a  system  revolving  round  a  great  centrei 
we  ow©  to  this  science  ;  and  the  revelations  of  the  telescope  have  shown  us  that  there  are  numerous  systems 
finular  to  our  own,  obeying  the  same  laws  and  subject  to  like  induenc^^s.  Astronomy  has  given  ua  the  means 
of  detcnmniDg  our  real  position  on  the  surface  ot  the  glol>e,  by  direct  observation  of  the  apparent  places 
of  the  snn  and  stars;  it  enables  the  mariner  to  correct  those  errors  of  his  course  arising  from  the  vfu'iation  of 
tlie  oompass,  and  those  currents  which  woulrl  otherwise  lead  him  astray,  so  that  at  the  end  of  months  of 
waadering  over  the  surface  of  the  globe,  he  finds  that  he  has  followed  as  direct  a  track  as  though  he  had 
«ell«defined  landmarks  to  guide  him  during  his  voyage.  These  practical  applications  of  this  H<'ience,  wliicli 
have  depended  so  materially  on  the  iroproyement  of  the  telescope,  h»ve  contributed  to  give  it  an  interest  and 
tmporiaiice  greater  than  it  could  have  attained  merely  as  an  instrument  fur  abstract  scientific  investigation. 

From  fb*»  time  when  Galik^o,  adapting  the  accidental  discover}^  of  the  elfect  of  compramd  lensea,  converted 

experinkent  of  the  cblldrttn  of  Hansens  into  a  means  of  making  a  complete  re\  olution  in  astronomical 

the  attention  of  the  scientific  world  has  bt*en  ilirected  to  the  improvement  of  the  teh^scope ;  and  the 

r»r  Vr.«,  t.iT,^  Le  Maire,  Merscbell,  Lord  Kosse,  *&c.,  at  once  occur  to  us  as  distinguishcHl  amongst  a  host 

h:i  eare  of  labour  in  [M'rfecting  this  instrument.     Our  read^V  are  awart;  that  two  diflereni  forms 

prill'.-,..  „,,ve  been  adopted  in  the  telescope.  In  the  first  instrument  eoiistnicted,  the  rays  of  light  pro- 
miiiitg  fn>m  the  object  were  received  on  tlie  siu-face  of  a  convex  ghiss,  and  (on  optical  principles)  tnese 
flonuBf^ged  to  a  point  whcme  an  image  was  formed,  j,K>saessing  much  givatt-r  brililancy  than  when  viewed  by 
the  eye,  in  the  proportion  of  the  area  of  the  glass  to  the  ofiening  of  the  eye ;  and  this  imsigt^  so  formed  was 
then  viewed  under  a  hu-ger  angle  by  the  eye  plai^l  near  it,  asaistefl  by  a  second  lens — tniabling  the  eye  to 
fiew  it  under  an  increa^^ed  angle,  or  magnHlwh  lusti-umtints  of  thla  construct j  on  were  called  refractors.  Ira 
llie  tnatnimenls  of  Newton,  Gregory,  ami  Lonl  Rosse,  the  image  of  the  object  was  formed  by  n^fiection  of 
thp  rars  from  a  concave  reflector  or  spectdum,  being  made  to  converge  to  a  point  wher«.'  thev  formed  a  bril- 
Umt  image  of  the  object  which  was  viewed  by  the  observer,  either  direeily,  or  through  the  medium  of  a 
eoaver  lens.  We  shall  not  allude  further  to  the  latter  daes,  but  direct  attention  to  the  refracting  telescope. 
Owing  to  two  causes  the  improvement  of  tliis  species  of  telescope  was  long  deemwl  hopele.ss ;  and  in  all  large 
IMtnunenla  the  principle  of  n*fiexion  is  only  employed.  These  causes  were,  the  difficulty  of  obtaining  masses 
^I^Mi  offofficient  size  and  transparency  to  tonn  large  object-glasses,  and  the  supposed  impussiXility  of 
"~~'^r"  '*'  r  "^A'  dispersion  of  the  rays  of  light,  so  as  to  obtain  a  colourless  image  of  the  object-  This  latter 
I  t-r,  was  obviated  by  Dolland,  who,  by  combination  of  two  ghus&es  of  dissimilar  materials, 

tL.  li  4.^(-t_r5ive  Txiwers  so  differc^nt  as  to  prcKluce  an  Image  free  from  colour,  or  achromatic.  But  tlie 
difficalty  of  obtaining  large  masses  of  good  glass  remained  ;  and  it  is  only  at  present  that  this  dlflieulty  seems 
liUf  to  be  adequately  overcxune.  AVjth  the  modern  improvements  in  glass  manufaetuns  it  is  by  no  means 
tn|miibl6  that  we  may  have  achromatic  telescopies  of  great  size  and  {x>wer^  which  wiU  practically  supersede 
ffn  llw  moniter  reilectors  of  Ilerschell  and  Lord  Rosse^  We  unoeritand,  that  at  present  a  glass  is  in 
pognai  of  construction,  the  diameter  of  which  will  be  thirty-nine  inches,  the  largest  ever  construct*^;  and 
w$  OB  omtj  express  a  hope,  that  the  genius  and  eriteqirise  of  Uie  firm  (Chance  &  Co.,  of  Birmingham),  who 
fasPi  mdivtalum  the  wondrous  enterprise,  may  be  crowned  with  success,  as  there  are  tew  undertakings, 
imeii,  of  greater  difficulty  than  this,  when  we  take  into  consideration  the  impediments  to  bo 

Ite  iiMacles  to  which  we  have  alluded  may  be  classed  under  two  heads : tho:»e  arising  from  the  extreme 

of  obtaining  glass  fitted  for  the  manufacturer,  and  the  mechanical  bbour  of  grinding  it  with  a  good 
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nurfacc^  and  of  the  requisite  cun'ature.  Persons  who  are  in  the  habit  of  seeing  large  plat4?«  of  glass  m  mirron, 
&C.,  of  thejpiire4?t  tTan?[>arenc\%  and  exit  and  piilish«-(l  without  an  apjiart'nt  AiW,  can  scarcelv  bi?Ui!iro  in  tJie 
extrtirne  rliffieulty  of  obtaining  a  cirmdar  ilL^^c  of  ghisj*»  of  a  few  incheANJiameter,  fit  for  optical  pnrp<.i»et;  ud 
will  harfily  understand  how^  until  within  the  last  few  years^  the  c!ongtruction  of  larpe  tele^cofies,  on  rvfi^i^lifi^ 
principles,  wa*  considered  impossible,  owing  to  gliiss  of  the  nM^uJred  purity  not  Ixnng  attainable.  Thin  nrxmt 
from  the  diliiculty  of  obtaiTiincr  a  mass  of  ghii»s  of  siuflicient  thickfjess  and  diameter  tm?  from  those  tk-fecte 
which  would  materially  intoiere  >vith  the  passiijjje  of  the  ravs  of  light  through  it.  Streaks  or  saim  of 
iiiflerent  density  from  the  other  portions  of  the  glass,  specJcJ,  air-bidibles,  inefjiinUty  of  eolour-^ — any  of  Umm 
Causes  would  lie  destructive  of  the  value  of  glass  for  optical  purposes,  and  it  is  only  withrn  the  lust  £ew] 
that  these  difficulties  have  been,  in  any  great  degree,  overcome.  The  labours  of  (ruinam,  ofNeuH 
suceeetled  in  producing  a  glass,  having  the  reouisite  perfection,  of  six  inches  in  tiinmeter*  A  fewyvATi  ( 
Bontemp^  obtained  glu*if»ef*  in  disc %s  of  1:^  inches  diameter,  some  of  which,  when  politsheil,  wen*  sold,  we  I 
for  upwards  of  a  thousand  pounds.  Latterly  M.  liontemps  hjis  entered  into  partnership  with  the  e 
firm  of  Chance  &  Co.,  ami  thei-e  is  little  doubt,  that  with  the  capital  and  skill  conjointly  brought  to  I  _ 
this  manuiacture,  we  shall  $oon  have  the  production  of  optical  gtas^s  brought  to  s  still  hi^ber  degretl 
perfection. 

In  the  practical  employment  of  large  telescopes^  either 
achromatic  or  reflecting,  a  great  difficulty  occurs,  which, 
unless  overcome,  would  completely  int<^i*fere  with  their 
scientific  application.   This  is  the  difficulty  of  giving  them, 
at  the  same  time,  perfect  facility  of  motion,  and  absolute 
steadiness  and  frei^dom  from  the  slightest  vibration.     The 
difficultv  of  attaining  this  in  large  telescojK's  must  be  appa* 
rent,  wfien  we  consider  the  lc*ngth  of  the  tulx*,  trom  30 
to  50  feet,  lieariug  either  a  mass  of  mvttd  weighing,  per- 
haps, tons  in  weighty  or  a  mass  of  glass,  15  inches  in  dia- 
meter, and  many  inches* 
thick ;   which,   with    its 
tube,  might,  as  in  the  case 
of  the  Dorpat  instrument, 
weigh  50(iO  lbs.       Tim 
object   2Mr.   Grubb    has 
endeAvoored    to   attain* 
and,    we  believe,    with 
*jouttplete  fluocess. 

To  be  scientifically  of 
any  value^  a  motionless 
stand  and  freedom  from 
vibration  are  abiKjlutcly 
essential ;  of  course,  every 
vibration  will  be  magni- 
fied by  the  instromenti 
and  no  correct  admea- 
surement of  an  object 
could  be  made  with  the 
kttst  f>erceptible  oscilla- 
tion 01  the  tube  or  stand. 
Now,  it  may  appear  an 
easy  matter  to  efml  tins, 
but  in  practice  it  is  a 
matleT  of  extreme  diffi- 
culty, and  various  mean* 
11!^  taken  for  the  purpose. 
Some  instruments,  stich 
at  those  meant  only  to 
observe  stars  passing  tho 
meriflxan,  are  citljer  fixed 
between  pillars  of  sohd 
masonry,  and  allowed  to 
move  upwards  and  down  * 
wardj,  or  attache*!  t<i  a 

dolid   wall — and  in  this  r^ruDDs  ibiee  Hill. 

wav  transit -instnunents 

anii  mural  circles  are arranginl,  by  which  almost  perfect  stcail ,.  ..  .d.     Ujid  Kn>>*A  tnnnat  tirlfwnfrnt 

the  tube  of  which  is  upwiirds  of  50  fet^t  long,  and  its  weight  15  tons,  is  so  arrangi/d,  u<r  DO  laloil 

motion  is  given  to  the  instniment,  and  it  mows  in  the  direction  of  the  meridian  \u  ,  ,  wbcrob j  tat 
necessary  mechanism  required  does  not  interfere  with  lis  jx-rfect  stabibtv.  But  in  iimtrunnanla  watiM  Id 
traverse  considerable  portions  of  the  heavens  at  each  side  of  the  meridian  line,  it  must  be  evident,  that  fivn 
complex  motion  must  be  provided  for,  and  the  tlifliculties  of  mounting  are  eonjH'aueiitly  gn-aUy  tii(,<f¥aiad 
In  the  instrument  of  Sir  J.  South,  an  achromatic  of  12  or  14  inches  aperture,  the  arrangementa  far  ^m 
purpose  were  bo  defective,  that  the  obtenrer  was  ooiucioiu  of  a  persistent  trumor  of  the  inatruiiiciit  c 
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ohimatikm,  serioufily  intfirfefing  with  scientific  accuracy.  But  in  the  instrument  of  Mr.  Coop<^r,  of  Markret' 
(which  was  moanttfLl  bv  Mr.  Grubb),  and  in  the  instnimont  in  the  Exliiliition,  so  iK-Heet  un*  the  tn<^(  !minC4d 
w^ustmentft,  aud  so  nicely  bahiuwd  are  all  tlio  parts,  that  whilst  a  child  cjin  ibrect  it  to  the  part  of  the 
heftfuos  to  be  observed,  the  philo8oph*ir  falls  to  uetcct  in  it  the  sUghU'St  motion  inttrlmni^  with  com'rt 
ofamrrations. 

We  may  now  detail  the  principal  jxiiiits  of  iniportniiee  in  the  instrument  shown  in  the  Exhibition.  In 
it  the  tube  was  sup|>ortcd  on  n  pedestJi!  of  niHSonn'  about  eight  fevt  iiigh,  the  top  of  which  wjis  lilopod  in  the 
direction  of  the  e^rth^s  axls^  and  on  tht'  upper  jMntion  of  wliifh  were  jilaced  the  supjiorts  of  the  tele8co|M% 
which  alloweti  of  its  motion  in  different  dircctioni^,  Tbem-  were  connect4:^d  with  a  syst4?ni  of  clock-work 
ocmtained  in  the  uppir  or  triangular  portion  of  the  niasonr}%  which  was  intended  to  give  motion  to  the  t*jle- 
scxipc  when  mounted  for  use^  »<»  that,  on  a  stiir  bidng  Imjuglit  into  the  tii-ld  of  ^  iew  it  would  remain  under 
ohnorvation,  the  motion  of  the  telciscope  bv  means  of  the  e  lock -work  corresponding  to  the  earth^s  motion. 
Without  this  arrangement  an  object  woulJ  remain  in  the  field  of  vision  tor  too  short  a  time  for  any  length- 
isotftl  observation. 

Hk?  length  of  the  tube  of  this  telescope  is  upwards  of  twenty  feet ;  the  diameter  at  the  centre  is  sixteen 

hes ;  at  the  end  containing  the  object-glass,  thirteen  inches ;  at  the  other  end,  containing  the  eye-glaas, 
^ht  inches;  and  the  clear  aperture  of  the  object-glass  is  twelve  inches.  The  tnK^  ita^lf  ijs  formed  of  strong 
nStk  pbtes,  to  which  greiit  stiffness  and  freedom  from  elastic  tremor  are  given  by  means  of  a  system  of  hollow 
dMhraems  and  longitudinal  hollow  ribs.  The  instrument  is,  at  the  siune  time^  so  light  that,  including 
objMft-paas  ami  balanet*- weighty  it  weighs  not  luoiv  than  than  two  arid  a  hxdf  cwt.  The  entire  weight  which 
haa  to  be  uet  in  motion  is  oidv  twelve  cwt. ;  and  tio  jierfect  is  the  arrangtnuent  of  connterpoia<*s  and  ix'duetion 
of  frictjon  that,  notwithstanding  the  great  diameters  <>f  the  polar  and  declination  axes  (the  former  eleven 
and  the  Litter  ten  inches),  motion  is  produced  bv  a  ihrve  of  three  ponnds  a|»plied  at  the  end  of  the  tul>e ; 
and  thiji  great  freedom  of  motion  ia  attuiutHj  without  any  sacrifice  of  steadiness,  the  slightest  tremor  not 
being  perctiptible  tiuring  the  motion  of  the  tube. 

nV  should  mention,  for  the  iHmefit  of  our  non-ficientific  readers,  that  tbia  instntment  is  the  second  largest 
adiromatic  telescope  ever  uiountiHi ;  and  we  have  reason  to  know  that  Mr.  Gnibb  is  pn*pared,  not  only  to 
■UKUil  and  adjust,  but  also  to  make  in  all  their  parts,  telescope*?  on  the  same  principle,  t>vo  teet  in  cliameter* 
We  trust  that  ere  long  he  will  have  the  opportunity  of  exhibiting  such  a  monster  instrument — W,  B. 

PHOTOGRAPHY. 

This  ia  a  strange  age — the  word  impossibility  is  heeoming  jdmost  obsolete — all  the  old  lambnarks  of 
er^ulity  are  giving  way,  and  the  ghosts  and  spirits  which  used  to  frighten  our  anwstors  have  become  anti- 
iimted.,  and  a  new  set  have  come  into  Ibibion.  A  achoolbov  may  now,  with  a  very  moderate  amount  of 
podDrt -money jpossess  himself  of  magic  machinery  »uch  aa  Jriar  Bacon  or  Albertus  ^lagnus  never  even 
qkuiimI  of  llic  characteristic  teat u re,  howevc^r,  of  the  new  ghosts  and  the  new  magic  is,  that  ever>'body 
inqr  attempt  to  raiR*  the  one  and  peribrm  the  other ;  there  are  now  no  hidden  mysteries — no  Ireemasonr}" 
knowii  only  Co  the  initiated — science  is  the  pi-operty  of  all 

Of  all  tbe  curiosities  of  natural  magic,  the  most  wondertnl  and  the  most  suggestiv**  is  the  art  of  producing 
pieturee  by  the  action  of  the  sun's  rays.  Wliat  woLdd  our  grandfathers  have  s:iid,  if  some  one  told  them, 
that  by  looking  at  a  piece  of  gkss  or  pap^*r,  their  iiiia^t-  would  slowly  apjiear  on  it  ?  And  yet,  this  ia  sober 
reality  now.  The  statues  and  pictures  in  the  Exhibition  were  exceedingly  beautifuh  and  exhibited,  in  a 
fraoOBrfnl  manner,  the  creative  j>ower  of  man  ;  the  works  in  metal  and  in  the  textile  fabrics  showed  to  what 
inesdent  be  has  gained  dominion  o%-er  the  powers  of  nature.  All  these  tbings  attracted  crowds  of  admirers, 
tad  dcicrvedly  so;  but  there  weie  some  unpretending  objeet.s — small  pictures  and  portmits — ^which  in  all 
proibibSity  excited  no  more  attention  than  a  few  small  prints  in  a  window :  and  yet,  these  were  specimens  of 
thi»  most  wonderful  art  which  has  ever  Ix'en  rliscovere^l,  and  which  is  destined  to  elfect  wonderful  changes  in 
mOi2Ation«  This  art,  of  whieh  there  ura  many  branches,  is  called  by  the  general  name  of  Photography, 
$Km  two  Greek  wonls  signifying  light -writing. 

The  celebrated  Leonanio  da  Vinci  observed,  that  when  a  hole  is  cut  in  a  shutter,  in  a  dark  room^,  the 
*»\  '     '  ircts  will  paint  themselves  on  the  opfiosite  wall  to  all  their  proportions*  true  positions,  and  <x>lours. 

It  tu  that  it  he  made  a  small  box,  provided  it  with  an  afjerture,  and  means  of  stH.*ing  into  it,  and 

pLiTf^i  It  with  its  aperture  directed  towards  external  objects,  he  would  have  an  opportunitv  of  studying  tliem 
■I  las  knsuTT",  as  they  should  l>e  repre^sented  upon  a  flat  surface?  in  a  jiainting.  1  his  was  the  camera  obscura^ 
or  dark  chamber,  which  ret:eive<l  its  present  form  from  a  dietinguishe*!  Neapolitan  philosopher,  named  Porta, 
who  filaoed  a  conrez  lenity  or  burning -glass,  in  the  aperture,  by  which  the  light  was  eoncentrated,  and  the 
Aumem  of  the  picture  defined. 

Low  robiequent  to  the  invention  of  tbe  camera,  the  alchemists  discovenMl  in  chh>ride  of  silver,  a  com- 
pCNtfiil  «  fihrer  with  chlorine,  the  property  of  blackening  when  exposed  to  the  sunlight. 

W«r  have  now  two  points — an  ini*trunient  by  which  externnl  objects  are  represented  in  all  their  reaHty  upon 
a  iaf  stiHJioe,  and  a  substanert  which  is  rhirkened  in  proportion  to  the  amount  of  light  which  falls  upon  it. 
Cbald  not  a  piece  of  paper,  impregnated  with  such  a  siilistantx*,  be  employed  as  the  tint  surfa*:^,  and  we 
voald  hmre  the  picture  copied  in  various  shades,  pa.Hsing  from  white  to  ohick  ?  Such  was  the  idea  which 
ooestrod  to  Weogewood  and  Sir  Humphrt^y  Davy,  in  1802,  when  they  actually  copietl  several  objects  by  this 
nifai,  bat  (rom  the  slowness  with  which  the  change  took  pkce,  and  the  imjKtssibihty  of  proserving  the  image 
l^Mi  made^  the  idea  was  fruitless. 

lo  18^7,  M,  Xiepce^  of  Chalon,  a  retired  officer,  who  appears  to  have  been  engaged  at  the  subject  since 
1814,  pff«cQte<i  a  memoir  to  the  Royal  Society  of  London,  detailing  a  prooesa  for  fixing  the  pictures  of  tbe 
tameok  bb^cttra,  founded  upon  the  property  which  the  bitumen  of  Judc^  haa,  of  lieing  modified  by  the  action 
offifljii  to  audi  a  degree,  as  to  become  almost  insoluble  in  oil  of  lavender.    AAer  dissolving  the  bitumen  in  the 
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oil^  he  concentrated  the  mixture  at  a  gentle  heat^  thus  obtaining  a  sort  of  thick  vamifth,  which  he  tpreid  at 
a  thin  paint  upon  plat4^^  of  silven:*d  cop|>er.  ITie  plate  was  next  plaeerj  in  the  camera,  after  which  it  wii 
immersed  in  a  mixture  of  oil  of  lavender  and  petroleum,  Tvhicb  rapidly  dissolved  off' the  reain  from  stidi  paru 
of  tlie  plate  as  had  not  Ix^jd  alti^red  by  the  action  of  tht  light,  leaving  the  parts  acted  upon  untiiatolTed,  and 
forniiog  a  eompk'te  pieture  of  tbe  object  exposed  to  the  camera ;  the  shades  being  formed  by  the  UDdiaaol*-^ 
bitumen^,  and  the  lights  by  the  surface  of  the  metaL  The  bjtrhts  and  shades  were,  however,  revers«?<l — f 
is,  the  light  in  nature  being  represented  by  the  darkest  part  of  the  picture.  To  this  process  he  gave  the 
Qit  Heliographjy  or  sun -writing. 

About  a  year  before  the  reading  of  this  paper^  M.  Daguerre^  a  very  distingutahed  scene-painter  of  Pari^ 
known  by  his  invention  of  the  rlioraraa,  and  who  had  fK*cnpied  himself  for  a  considerable  time  with  iIm  MOia 
subjecti  learned  from  an  optician  in  Paris,  the  finend  of  M.  Niepce,  that  the  latter  knew  how  to  fix  the  {ndan 
of  the  camera.  He  immediately  placed  himjmlf  in  communication  with  the  optician,  and  from  thai  tiillM  Iftlir 
correj<pondenc*»  lasted  till  1829,  when  M.  Niepce  propo.sciJ  that  they  should  asiiociate  themselves  tO^ellMr  At 
the  purpose  of  improving  the  prcni'^s  of  the  latter,  wnich  they  acconiingly  did* 

Daguerre  energetically  entered  upon  the  task  ;  he  replawd  the  bitumen  by  the  resin  whici  rGinaltu  on 
distilling  oil  of  kvender  in  its  purification,  and  which  lias  a  remarkable  sensibility  to  light.     Inttgad  of 
washing  the  plate,  after  its  exposiire  in  the  cjuuera,  with  oil  of  Uvender,  he  exposed  it  to  the  ictjoa  of  ill 
vapour  produced  by  it*  spontaneous  evaiKiration  at  the  ordinary  temperature.     Thw  vapour  had  no  flcCi^^H 
upon  the  resin  fdtereci  by  the  light,  but  it  condensed  upon  the  parts  not  thus  acted  upon,  rencJerlni^  ^^^^| 
diaphunotis;  thus  forming  the  shades,  while  the  lights  wen^  fonued  of  the  whitened  re«ia  unacted  uponbytll^' 
vajiour  of  the  oiL    This  was  a  decided  progress — especially  the  application  of  the  vapour,  aa  it  cooiaijiigd  titt 
germ  of  the  future  di9covei7\ 

M.  Nie[>ce  had  long  entertained  the  idea  of  strengthening  the  bghts  of  his  picture^  by  etchsng  oitt  thfl 
simple  metiillic  surface  laid  bare,  with  some  substance  which  would  have  little  or  no  action  upon  the  rcauL 
For  this  purpose?  he  tried  iodine.  One  day  it  happened  that  a  spoon  was  accidentally  left  on  a  plmte  of 
silver  ujiou  which  he  had  been  trjing  the  iodine,  and  by  the  action  of  the  dilfused  dayUghl  of  the  rorirn,  tts 
inuige  was  found  u[>on  the  plate.  This  circumstance  was  not  lost  upon  Daguerre  ;  for  the  resin,  \u  d 

the  vapour  of  iodine;  and  for  the  essential  oil  of  lavender,  the  vapour  of  mercury  ;  and  thus  ci  ^  .jj 

di:$covery.     Niepce  died  in  IB33,  and  it  was  not  until  183^  that  Daguerre  had  so  far  perfected  tht;  i^toobm 
as  to  publish  it. 

llie  Daguerreotype  consists  simply  in  exposing  a  plate  of  silvered  copper  to  the  action  of  th*  fjf 

iodine  spontaneously  evoh^d  at  the  onlinan'  tempeniture,     "WTicn  the  ailvend  surface  has  a>  h 

golden -yellow  colour,  it  is  phictHi  in  the  focus  of  a  camera^  situated  so  as  to  allow  the  object  VpLitu  t>*  lo 
delineated  to  form  its  image  upon  the  platii.    When  after  a  short  time  it  is  taken  out,  no  jierccptihle 
wiU  be  found  to  have  taken  place  ;  but  if  it  be  now  submitted  to  the  action  of  the  vapours  of  ^v.-  ~  - 
image  is  graduaUy  rendered  visible  by  the  unequal  eondenjviition  of  the  mercmy  upon  the  surfiic* 
Exactly  as  in  the  case  of  the  resin,  the  part  of  the  plate  acted  upon  by  the  light  alone  »x>ndensc*  iW  «i.  *  ^  u^j^ 
the  shadows  remaining  unaltered.     After  the  image  has  been  brought  out  by  the  mercur}'  it  is  tie4!i:'Siaary  lo 
remove  the  iodine  from  those  part*  of  the  plate  unaltered  by  the  light,  as othen^'ise  the  pictim  «..iilJ  fj,.  gy^* 
dually  dt^troywl  on  exposure  to  the  air  and  light;  this  was  easily  eifected  by  means  of  hy]i  >>f  nd^ 

It  will  be  seen  that  in  this  process  the  Ughts  and  shades  are  correct,  simplv  owing  to  the  supi  ^Mnets  of 

the  quick>ilver ;  had  any  other  less  bright  substance  been  use<l,  we  would  have  them  reveraed,  as  the  chaai^ 
would  be  exactly  siniikr  to  that  which  occurred  in  M,  Niepce's  bitumen  pictures. 

Beautiful  aa  were  the  n^sults  obtained  by  Da^erre,  the  process  was  still  xery  imperfect.  The  pictmt 
<30ald  only  be  seen  at  certtun  angles,  in  consequence  of  the  mirror- like  eifect  produce*!  by  the  hnlltafit  s«iifiw3B 
of  the  mercury  ;  and  at  least  fifteen  minutes,  and  in  many  cases  twen^-five  minutes,  were  r  >  ulMaill 

an  impression  in  strong  sunlight.     What  a  contrast  between  sitting  m  a  glaring  sunlight  i  liaJf  aB 

hour  to  obtain  a  portrait,  and  the  almost  instantaneous  manner  in  which  it  Ls  now  obtained  I 

By  iniprovtrraents  in  the  camera,  consitlerable  advance  was  made  in  the  sharpness  and  iinish  of  the  por- 
traits, which  were  almost  exclusively  tlie  objects  produced.  These  efleets  were  considerabl)  '  !  • 
greater  harmony  and  depth  of  tone  obtained  by  the  accelerating  process  of  M.  Claudet,  ijsi  '\ 
which  consisted  in  exposing  the  iodized  plate  to  the  action  of  chloride  of  io<line, — while  the  t  nn.  ' 
from  minutei)  to  st'coiids.  l*bc  tueoess  which  attended  the  first  effort  at  improvement  will  In-  L. 
by  the  fact,  that,  iminiMliateJy  after  its  introduction,  £^  was  olleu  received  in  one  day  by  the  i^^-^  »j^i«i«iPM' 
nients  opened  in  L<">ndon« 

In  1841,  MAL  Fizeau,  Gaudin,  and  Leon  FoucauU,  obtained  images  with  still  gn^ater  rnpiditj,  by  ooni* 
bining  the  cmploymejit  of  the  vapour  of  bnmiine,  or  of  it-s  commuinds,  with  that  of  iodine. 

Still  the  image  was  to  a  certain  extent  evanescent  and  liable  to  injury  by  the  action  of  the  air,  or  of  tbc 
slightest  rubbing,  until  AL  Fizeau  succeeded  in  discovering  a  very  simple  and  beautiful  nroce««  for  ftxifig 
the  image.  This  effect  was  pro<luced  by  covering  the  plate  with  a  ytry  dilute  solution  of  chloride  of  cold^- 
a  combination  of  gold  imd  chlorine,  and  obtained  by  dis^^hing  grild  in  aqua  re/^m^-aud  adding  to  thi*  caloridft 
a  small  quantity  of  lu-posulphite  of  soda^  and  then  gently  heating  the  plate,  when  a  thin  vamisli  of  mctaUk 
gold  is  pn^cipitated. 

Many  mechanical  contrivances  were  after  this  introduced  ;  such  as  those  of  M.  Claudet,  for  poliahinff  jfct 

f dates,  which  very  considerably  assisted  in  tht»  development  of  the  art.     Finally,  Mr.  Bingham  I2ivi!til«a  f^ 
iromide  of  lime,  which  was  soon  replaced  by  the  chloro-bromide  of  lime,  by  the  Baron  Gros — a  comti 
chlorbe^  bromine,  and  lime^  which  is  the  most  constant  and  Uie  most  energetic  of  all  the  acc0lcratCD|^ 
stances,  and  which  gives  exceedingly  rich  tones  to  the  images. 

But  probnbly  the  most  remarkable  improvement  that  has  been  made  is  that  by  which  daguemi] 
can  be  c*opicd  in  the  electrotype ;  or  in  other  worda,  as  baa  been  well  obeenred,  we  can  have  a  ptcttan^  ^* 
by  light"  and  ^*  engraved  by' electricity." 
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Such  is  a  brief  history  of  the  art  of  photography  on  pbtea  of  metal,  to  which  tbe  nrnne  of  the  dagnerreO' 
type  has  been  given  froui  it^  diijcoverer*  It  is  not,  however,  the  only  process  by  which  pictures  may  be  pro- 
duced by  the  action  of  sunlight. 

The  TalhfHype — It  apiRurs  that  as  early  as  the  year  1834,  before  Daguerre  had  suctrecMled  with  his  pro- 
cees,  IHr,  Talbot  had  found  a  means  of  fixing  the  image  produee^l  in  the  camenL,  and  that  he  was  able  to 
midt tply  this  picture  exactly  as  he  could  an  engraving.  It  i»  curious  that  be  did  not  publish  the  matk-r  nnlil 
M-  I>»guerre's  success  had  attracted  very  considerable  attention.  The  whole  proct'ss  of  ^Ir.  Talbot  is  quite 
difleraiii  from  that  of  Daguerre,  as  well  as  tbe  material  upon  which  the  image  is  produced^  which  is  simply 
pttper. 

It  has  been  ahneady  remarked  that  the  chloride  of  silver  is  blackened  by  the  action  of  light.  This  is  also 
the  case  with  the  iodide  and  other  compounds  of  silver.  The  stronger  the  light,  the  deeper  will  be  the 
oo&onr  prtxiuced.  Now,  if  we  phice  a  piece  of  par>er  iniprt^giuited  with  either  the  io<iide  or  the  chloride  of 
silf^er  in  the  fbeusofthe  camera,  we  shall  obUiin  a  pictim%  but  tins  picture  will  ditler  essentially  from  an  artist's 
■ketch.  As  the  white  parts  of  objects  retlect  more*  light  tluui  the  coloured,  and  tlte  light  parts  more  than  the 
shaded,  the  liglit  parts  of  an  object  wdl  be  represeutL-ii  on  the  uhloride  of  silver  pajH^r  by  the  det'ix*st  shade, 
Hid  tlie  shaded  part*  by  the  light  part  of  the  pap<^r.  This  is  also  the  cuuse  with  the  djiguerreotypc%  as  already 

nentkmed,  but  is  obviated  by  the  mercury.     The  r(*vc*rsed  pietun.*  on  the  | '  ^    -hi  :-  .1^  i 1^ 

aphy  a  negatim^  whilst  a  pictuiv  representing  the  true  lights  and  s 


L*ti,  but  is  obviated  by  the  mercury.    ^The  r(*vc*rsed  pietun.*  on  the  paj>er  is  called  in  the  language  of 
iphy  a  negatiee^  whilst  a  pictuiv  representing  the  true  lights  and  shades  is  called  a  potdthe  picture, 
picture  produced  UTX)n  pai)t*r  cannot  be  fixed  by  mercury,  theretbre  »i>ine  other  meuus*  hail  to  be  found 


rert  the  negative  picture  into  a  positive  one.     ilr.  Tull>ot  eirectcd  this  object  by  taldng  hi.*  negative 

an*  and  hipug  it  on  another  sheet  of  |>a[ier  prepared  by  lotlide  or  chloride  of  silver,  and  pressing  them 
^  th*'r  »>.ar^...fi  two  plates  of  glass,  aud  exposing  th<.'ni  to  the  action  of  wunbght.     llic  light  falling  imon 
IIk  II*'u  nre  passes  through  it  and  acts  upon  the  pn'pan'd  paper  behind  ;  but  as  the  dark  part  of  the 

a^gsli^t  .  ,:,  -„:crcept  a  considerable  jiortion  of  the  light,  while  tht5  nncolounnl  portion  will  allow  it  to  pass 
Aeelf  tlutMJgh.  we  will  thus  have  a  secon<l  picture  tbe  reverse  of  the  first — lluit  is,  one  in  which  the  Ughta 
i&d  »tiii<tt*s  an*  natural — or»  in  other  wonls,  a  positive  pictun?.. 

chloride  and  iodide  of  silver  are  but  slowly  actt'd  upon  by  light,  and  hentx'  it  would  take  a  oon- 
fc  ne  to  produce  a  picturci  uide^s  we  could  find  some  acctderating  sn})^tant'e,  such  fis  those  already 

iij  n  the  ease  of  the  dagiierreotyj>e  ;  and  this  Jlr.  Talbot  discovered  in  gzdfic  acid,  which  acts  upon 

pi  M-d  with  the  lodirle  or  cldoride  of  silver  in  the  same  way  as  bromine  on  the  iodised  plate. 

^ir.  Tiiiijot's  process  may  be  thus  stated  in  a  few  wonls.  lb'  wik^hed  a  pietv  of  pajier,  by  means  of  a 
flBftH  brtiAb,  with  a  pure  solution  of  nitrate  of  silver,  and  then  mth  a  solution  of  itubde  of  potassium ;  the 
a^  v<>  salts  produces  iodide  of  silver.     When  the  paptvr  had  dried,  it  was  washed  with  a  solution 

0^  r,  to  which  a  int^rtain  t|uimtity  of  gaUic  and  acetic  acids  have  bw*n  uddiHl.     The  paper  was 

ti  r  ihc  camera,  where  it  was  exposiMl  for  from  t^'U  to  fifteen  ininut^^!*,  iiiter  wliich  it  was  washed 

^  ue  solution  ofgallo-nitrate  of  silver,  under  the  influence  of  which  the  image  apj>ears  as  it  does  on 

tiMMi^  '  -  ^  of  ^L  Daguerre  under  the  intluenee  of  mercury  ;  and  as  in  the  latter,  the  eJtcess  of  iodine 

ai  it»'  [»osulphite  of  soda,  so  in  tbe  former  is  the  excess  of  the  s;ilt  of  silver  by  the  same  substance, 

€rhv  bi._-«n.jc  ^.1  potassium. 

The  negative  image  U-ing  thus  complete,  it  was  then  necessan'  to  recommence  the  whole  process  again, 
III  ahuin  the  positive  picture.  To  this  process  lie  gave  the  name  of  the  Kalutype^  now  usually  called  by  the 
moiv  appropriate  name  of  the  Talboty[>o^  in  honour  of  its  discoverer. 

Tkis  ]irooess  attracted  verj-  httle' attention  at  the  time  of  its  publication — the  beauty  of  tlie  (Uguerreo- 
tfptt  brang  so  manilest.  Gradually,  however,  it  b«'gan  again  to  emerge  from  its  temtjorary  oblivion,  by  the 
IfMmrclio*  of  a  number  of  scientific  men,  who  occupied  themselves  with  the  (juestion  lor  a  purely  philosophi- 
eal^bjiKt;  among  whom  must  be  especially  mentioned  tbe  iMimes  of  Sir  John  HenicheL  Berard,  Uoln^rt  Hunt, 
Df%p^,  dkc.  Thus  we  have  the  chromatype  of  Hunt*  in  which  chroinate  of  mercury,  or  of  copper,  is  sub- 
•litiited  liir  the  itMlide  of  silver;  but  it  is  not  adapted  for  tbe  camera,  not  bt^lng  sensible  enough.  The  vhry- 
$otvpf  of  Hersehei,  on  the  other  hand,  gives  residts  <|uite  e^pia!  to  those  of  tbe  talbotT-^ie.  In  this  modification 
i* '  '.viished  with  a  sijlution  of  ammonia,  or  citrate  of  iron  ;  antl  the  image  is  bronght  out  by  washing  it 

*f  m  nfMxla,  or  chloride  of  gold,  or  with  nitrate  of  silver,  and  fixing  it,  in  tbe  first  case,  by  washine 

h  frjiii  itotns^ium ;  and  in  tbe  stM!ond,  with  hniosulphite  of  soda.     Wheit*  the  soda*chloride  of  gold 

iiemfii  :nage  is  formed  of  a  thin  varnish  of  gold,  hence  tbe  name  frcjin  XP"^**^^  tho  (irc^^li  for  fj^oM, 

'"  Tko  much  space  to  notice  all  tbe  ingenious  improvements  wbieh  have  been  ellected  in 

p  l>*>th  in  Fnince  and  in   England,  since  its  revival  in  the  ibrmer  country  in  1.^40.     It 

•iHn^iUT-  Lu.ti  iiir  i.njnv»vemcnts  efliictedby  M.  Blanouart-Evrard,  of  Lille,  are  thus*>  to  which  the  present  con- 
tfitMCi  of  th^  art  is  mainly  due.     To  him  piinci pally  belongs  the  honour  of  having  given  it  a  commercial 

All  P^d  defects  of  the  original  process  of  Mr.  Tall)ot  were — first,  that  the  solution  belnor  laid  on  with 
ftlmiht  tw»fw  ^a^  iui  itni'i  iiud  deposit  of  the  io<lidf  of  silver ;  second,  the  coating  was  only  superficial ;  an<l  third, 
Ikr  Biuctai%  ith  nitrate  of  silver  was  veiy  inconvenient,  as  tbe  compound  resulting  from  tlieir 


tngtliei 


ible,  and  it  was  almost  imiiossible  to  use  it  without  producing  sr>ots,  and  destroy- 


m,    T\n*  result  wils,  that  the  pictures  obtained  were  weak,  tbe  outlines  not  well  marked, 

p  develo|ied ;  and  hence  there  was  a  rigidity,  lifelesaness,  and  wimt  of  sohdity  about  tbe  whole^ 

Ht  tt|ioii  the  shadows  not  soAening  into  one  another.    M.  Blaufjuart  obviated  aU  these  disadvantages 

bjr  faBSMTfiftg  the  sheets  of  paper  directly  into  a  bath  of  iodide  of  potassium,  and  then  into  one  of  nitrate  of 

mmr;  id  of  luing  gallo-nitrate'  of  silver  to  bring  out  the  image,  he  plunges  it  into  a  concentrated 

•ntatkn.  acid. 

Hitherto  itie  powtive  pictures  were  protlucetl  from  the  negative  by  the  agency  of  light  alone,  which  had 

tin*  diaadira&tage  of  being,  in  all  e^ses,  a  long  operation,  and  of  l>eingver)'much  dependent  upon  the  weather; 

asd,  farthecmoipe,  even  with  the  greatest  care,  the  negative  picture  was  only  capable  of  yielding  three  or 

finr  pomsky^  pictures  in  a  day. 
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M.  Blanqitart  in  taking  his  positive  pictures  proceeds  just  &s  when  be  makes  a  negative  pu^tunc-  Hepll 
the  iiegiitivi"  in  contact  with  a  sheet  of  prepared  pajjer,  and  exposi's  thein  in  a  camera  to  tlie  Aclinai  of  S 
from  a  huU't^  one  minute,  and  then  dips  die  papier  into  the  concenlrat«?d  !*t>lutioii  of  ^iilllc  acid,  or  a^  Hegnj 
has  lakdv  juni posed,  into  one  of  pyro-;:janic  acid*  Even  where  scarely  a  trace  of  the  positive  pictun?  cjm  he 
detected  upon  the  jinper,  and  in  man)'  cases  where  ihv  latter  ia  fierfectly  white,  the  imafre  is  broaght  ooi  by 
the  gallic  acid,  and  in  this  way  one  negative  picture  can  give  from  3<X>  to  4<-M>  positive  tiretnres  in  «  liav. 

Photoji^aphic  pictures  are  subject  to  the  inconvenience  of  ine<iuality  of  tint,  but  Si.  Ulamiwart  djui  ob- 
viated tliis  also,  and  he  has  shown  tlujt  when  a  negaiive  is  too  feeole  it  may  be  strent^thtned  ny  dipping  h 
into  a  bath  of  concentrateil  acetic  acid,  aiid  i»id»se«piently  into  one  of  gallte  acid,  mixed  with  a  few  drop*  of 
nitrate  of  silver;  when  the  shades,  on  the  other  hjmd,  are  too  dark,  he  phinjEiea  the  picture  into  water  coo- 
taining  a  few  drops  of  bromide  of  iodine,  and  then  into  a  sHghtly  acid  bath  of  hy|)OPulphitc  of  sodA.  Thtm 
improvements  are  of  gn?at  consequenots  should  photography  become  ft  branch  of  trade  hkeengrmrmg;  wludb 
it  appears  to  be  destined  to  do. 

Some  chanuiuf^  effects  may  be  proflueod  by  tlie  iwldition  of  small  quantities  of  oejrtain  sub  ^  ^h» 

ba^  of  hyposulphite  of  so<;la,eniployed  to  remove  the  excess  of  io<lide  of  si  1  ver.    Thus,  if  we  wish  t '  th$ 

shadows,  we  have  only  to  add  a  little  nitrate  of  silver  or  a  little  f^Iacial  acetic  acid.     In  the  fir»t  cam^ 
paper  assumes  a  yellowish  tint  like  Chirm  pujH'r  ;  while  with  the  acetic  acid  it  n^maius  white  ;  imd  witJi  a 
drops  of  ammonia  it  causers  a  reddish  tint  exactly  like  Homun  sepia.     Th«ae  efiSscta  can  be  mofdSSfBdS 
tiiousand  ways,  and  thus  every  variety  of  tone  umy  be  prorbKvd. 

The  art  of  photography  is  not  confmeil  to  uietaLs  and  j>aper  ;  sun  pictures  may  In*  produced  on  plalwof 
p^lass  or  ivory.  We  tire  indebted  for  this  branch  of  the  subject  to  Al.  Niepee  de  St.  Victor,  the  tiephGW  oftW 
first  discoverer.  The  proeep^  f*onsists  in  3preiidin«;  on  a  plate  of  ^lass  a  thin  varnish  of  some  subotatuse  wliidt 
ifl  capable  of  snbsecpjently  ab^nrbin^  the  sensitive  prep.u-ation.  For  this  pur|M>se  the  white  of  egg  wat  fint 
used;  then  the  white  of  egg  dissolved  in  the  whey  of  mdk,  or  mixeii  with  a  httle  hone\  ;  lUid  hkUsr  tUMi  poditd 
gelatine  has  \wen  employed.  The  plate  thus  |irepared  is  sidjojittetl  to  exactly  the  sau*»*  nrita  of  opitttUOniia 
ID  the  caM*  of  pafKT,  and  is  capable  of  receiving  every  modification  which  euii  l»e  appltetl  to  th**  latt4^.  Lald^ 
collodion,  that  is  j^nn -cotton  dissolved  in  ether,  has  l^een  usml  with  ivnuirkable  sncce**  instead  of  tbt-  nIlMiai^ 
or  white  of  egg;  and  later  stUl  gutta  percha  mixed  with  the  collodion.  Both  these  moditicatious  aic  duefo 
Mr.  Bingham. 

A  German,  M.  Pucher,  has  lately  succeeded  in  obtaining  pictures  by  coating  glass  with  Ibe  mponr  td 
sulphur,  and  rendering  it  sc^nsitivo  by  the  vapour  of  ioilioe,  the  image  K-ing  bn>ught  »>nt  V»y  the  vapour  of 
bromine.  As  yet  the  n?sults  are  not  very  good,  but  they  possess  one  quality  of  importance  which  itiaj  gif» 
to  photography  a  variety  of  applications — they  are  transparent. 

Plates  of  glass,  prepared  in  any  of  thest;  ways,  are  admirably  adapted  for  taking  negaHve  pcltirea,  as  tlkay 
are  not  liable  t^  be  strained  and  distorted  as  those  of  pajx'r  are,  and  are  not  so  liable  to  injury  from  oClfl 
causes;  they  will  hence  be  of  immense  utility  when  the  preparation  of  positive  photographs,  as  ill 
of  books  or  other  purposes,  becjomes  a  branch  of  general  trade. 

Witliin  the  \a»i  few  months  some  very  satisfacton'  re>?ults  have  been  obtained  by  MM.  Baresrwil,  hcrfthmtk 
Lamercier  and  Halleux,  in  obtaining  images  directly  upon  litbographic  stones,  from  which  impressioiii  ini|yp 
be  printed.  The  paicess  of  the  thi-ee  first-named  is  founded  upon  the  original  one  of  M.  Xiepce ;  and  thM 
of  Hallcu.x  ui>on  the  simple  imprt^gnation  of  the  stone  with  a  sensitive  substance.  The  original  id«i  ofM. 
Niepce  of  engraving  a  sun  picture  has  also  t>een  successfully  efli*cted  by  his  nephew,  AL  Nie|ice  de  Su  Victor, 
80  tnat  a  daguerreotype  may  now  be  used  directly  to  prcKJuce  engravings. 

Scotogrnphij — Another  branch  of  this  varieil  and  beautiful  tirt  remains  to  be  mentioned ;  namely,  the  aft 
of  oopj-ing  engravings,  manuscripts,  old  documents,  &e.,  b^'  simple  contact,  and  without  the  emijlnx  nu  ui  of 
a  camera.     To  this  process,  for  which  we  are  int!ebte<i  to  M,  Moser,  the  mune  of  scotography  hn-  a. 

In  order  to  copy  an  engravintj  or  the  page  of  a  book  l>y  this  prcjcess,  we  have  merely  to  take  a  ini  ,  ;^ 

plate^  of  the  size  of  the  engraving,  and  having  polishi^fj  it  and  ex|KJs<Hl  it  to  the  action  of  loiline  and  bromine  in 
the  same  way  as  for  tlie  flaguerre<it)p_%  we  place  it  with  its  prepared  fact*  in  contact  with  the  engraved  title  el 
the  print,  the  oj>eration  being  perfornuHl  with  the  light  of  a  taper,  A  perfectly  ilut  ghit*>  plau*  is  tlien  to  br 
placed  on  the  engniving  so  as  to  press  it  gently  and  evenly  against  tlie  plate.  This  donon,  the  whole  kept 
tightly  tog(*ther  is  to  Ik*  exposc*d  from  five  to  fifteen  secoufls  to  diflVise  daylight,  or  from  two  to  five  sixooils  to 
the  direct  rays  of  the  sun,  acconlin^  to  the  intem*ity  of  the  light ;  the  back  of  the  print  beini:  turned  towaids 
the  light,  and  consequently  the  sensitive  side  of  the  plate,  lliey  are  then  removcHl  mto  a  dark  plarc^  the  glass 
and  engraving  carefully  removed,  aud  the  imagui  brought  out  with  mercur}-,  and  iixed  in  the  u»uai  way. 

It  has  oocanonally  occurred,  that  se^'cnd  objects  have  painted  themsolTcs  on  a  daguerreotye  plal<>  In  thek 
natural  colours  ;  even  the  colours  of  a  *huwl  and  other  parts  of  the  drx»ss  of  a  lady,  and  the  lilu  m.'T 

tints  of  the  sky  have  been  completely  reprofluced  in  this  way*     'ITiis  has  le<l  to  a  hope  that  at  ni  if 

this  last  but  greatest  improvement  will  Iw  effi'eted — obtaining  nhotographic  pictures  with  thwr  naturui  riiwiuti 
To  understand  the  probability  of  our  arriving  at  this  result,  it  will  be  neces-yiry  to  briefly  notioc  sora»  of  ik 
discoveries  already  etfect^Kl  in  this  direction,  and,  at  the  same  time,  to  say  a  few  words  uj>tm  ihc  pt^culmr  po««r 
which  acts  in  the  production  of  photography. 

It  is  well  known  that  white  light  is  compounded  of  several  colours,  and  that  by  means  of  a  triuii'Milrtr-dia|iH 
bar  of  glass,  called  a  prism,  a  l>eatu  of  white  light  may  l»e  deeomposeil,  and  a  long,  luminr'  ^looi^ 

band  piwluce*!  on  any  white  object  pla«?ed  Wiind  the  prism  ;  the  colours  being  arranged  ts  ,  dova* 

wards,  in  the  following  onler — violet,  indigo,  blue,  green,  yellow,  orange,  and  rv*L  This  iitiagc*  is  cmlM  ihf 
prismatic  spectrum.  The  rainbow,  to  a  certain  extent,  presents  the  same  phenomena.  Towards  the  ii]d  of 
the  last  century,  the  celebrated  Sehet4e  discovered  that  the  blackening  effect  of  the  solar  rays  upoo  mJu  dl 
wiver  was  confined  principally  to  the  violet  rays.  Subsequently  Seebecit  showed  that  chloride  of  sifrer  ^ammtd 
to  the  redrajTS  did  not  bbcken,  but  assumed  a  reddiah  tint ;  and  that  even  when  it  had  been  blackened  by  CMpmtm 
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to  daylight,  it  bx^came  luuch  ligbter  by  pxposure  to  the  red  rays.  Following  out  tlie^t!  experiments,  lie  made  the 
etmotiB  ob^^n'Jition  thiit  ohloride  of  silver  becomes  of  a  beautiful  carmine  red  colour  when  exposed  to  the  red 
njs  produced  by  the  union  of  the  red  and  violet  of  two  diiTimMxt  sf>eetra.  Berard  ("onfirine<J  and  extended 
CMm  reiia1l«;  for  be  found  that  if  the  yellow,  orange,  and  red  ra)  s  were  united  by  a  burning  glass,  a  brilliant 
IboiM  would  be  produce<l,  which  dot's  not  blacken  the  salts  of  .silver,  evt^n  atW  an  exposure  of  two  hours, 
tllllODgh  in  the  much  les*  brilliant  focus  produced  by  the  union  of  the  green,  blue,  indj^'o,  and  violet,  the  effect 
if  |troaiiced  iu  a  few  minutes^ 

Becquerel  made  the  remarkable  discover^',  that  tf  apiece  of  paper  impn^gnated  with  bromide  of  silver  be 
expofiLHl  for  a  moment  to  the  action  of  the  djflust*  litfht  of  the  day,  or  to  the  violet  rays  of  the  .spectrum,  until 
ihi?  first  penx'ptible  blackening  coramenct»fl,  and  then  exposed  to  the  ni^cl  rays,  the  blackening  will  pi  on  ;  thus 
ti^r^*r<""'  ft'MT  akhoiifrh  the  red  rays  alone  would  be  incapable  of  commencing  the  change,  they  would  have  the 
I*.  utinuing  it  whcti  once  lie^m*     niese  curious  actions  are  not,  however,  eontined  to  the  coloured 

ru,_  --  -ttectrum.  We  can  obtain  eonally  curious  results  by  emploving  liglit  which  has  passt'd  thmujjjh 
OWNUT^i  _']  1-  llius  under  violet  glass  cldoride  of  silver  is  rapidly  blackened,  while  under  yellow  it  remains 
ilmoit  innit'  r«  d.  But  not  only  has  the  colour  of  the  subst^intH^  through  which  the  light  passt*sa  remarkable 
ictkNi  upou  it  in  reference  to  its  chemicsd  action,  but  also  its  nature.  Thus  air,  water,  and  steam,  do  not 
-  to  diminish  it^  j>ower  in  this  rcitwet ;  or  in  other  worils,  they  are  the  most  transparent  to  the  rayg 
\  tills  bkckening  property  ;  while  the  vapour  of  bromine,  iodine,  chlorine,  and  green  bottle  ghiss,  &Cm 
completely  inUircept  them,  A  solution  of  yellow  or  neutral  chromate  of  potash  will  prevent  all 
tuing  action  by  the  light  which  passes  tli  rough  it^  while  reil  prussiate  of  potash  will  produce  a  brick  red, 
Ln  animoniacal  solution  i»f  copper  will  produce  a  gni'iiish  brown. 
But  the  iuttueneing  causes  do  not  ceikse  here.  ITins,  if  we  steep  a  piece  of  paper  in  uitrate  of  silver^  and 
tbeii  wash  it  over  with  some  particular  chloride,  we  shall  produce  chloride  ot  silver,  which  will  n^nder  the 
tf  tMiQtive,  Now  the  nature  of  the  chloride  thus  employetl  has  remarkable  influetitx!  vipon  the  action  of 
'~^[l  upon  tlie  chloride  of  silver.  Thus  if  chloride^  of  poLassiuni  be  employed,  and  the  [>aper  be  exposed 
^nm  trius«mitted  through  blue  gla«fs.  it  will  be  coloured  light  puri»le  ;  through  grtn'n  glass,  sky  blut; ;  thi'ough 
arw  ^aas,  like  Tiolet;  through  red  glass,  n,'d,  Somcwhiit  similar  results  al^•  obtained  if  the  paixjr  be 
blaoU!m*d  by  exposure  to  white  light,  and  then  Ix-  exposi'<i  to  light  transmitted  thn3Ugh  diflerent  coloured 
And  if  to  tnesu  l>eautiful  restdts,  the  knowledge'  of  which  we  owe  princijially  to  the  researches  of 
I>r*per,  and  Malaguti,  we  add  the  important  fact,  that  St^bf-ckt  IlerschcK  and  Becquerel,  have  sue- 
in  impressing  an  image  of  the  prismatic  spectrum,  in  all  the  vividness  of  it>^  naturaJ  colours,  upon 
d  plates,  we  think  we  may  consider,  without  being  guilty  of  being  over-s*mguiiic^  that  the  probleja  of 
protiuclng  photographs  with  their  natural  colours  is  snoii  flestined  to  be  stdveiL 

it  ba^  l»eeii  already  remarked,  that  the  greatest  blackening  or  chemiciil  action  took  place  in  the  violet 
rmr* :  but  it  is  bv  no  means  confined  to  them,  but  fven  extx^nds  In^yond  the  luminous  part  of  the  spectrum. 
Aod  0©  further  investigation  it  was  foimd  that  the  point  in  the  sp-ctnim  wbt^re  the  niaxinuim  edict  \snn  [>ro* 
dmeil  d^pentled  upon  the  nature  of  the  prii<m  etuployeiL  Diflrrent  kind>  of  glass  when  matie  into  ]irisms  have 
ttfAMt  o«  the  width  and  [wsitiou  of  the  coloured  spectrum  ;  but  the  onJer  in  which  tlie  diflei-cnt  kinds  of 
fsitge  tbemsehes  acctiniing  to  this  action  have  no  n'hitiou  with  that  which  would  correspond  with 
1  iii^tion.  The  ratjs  which  produce  chemical  cffWin^  iher*'fnre^  filt hough  tinniftgouif  in  mnrnj  re^tpects  to 
'ffce  light,  are  tptitf  flistinct  awl  are  wrt  Inmimms,  The^e  rays  niv  called  by  the  verv'  inap^ 
I  actitticy  from  a  Greek  word  signitying  ray,  and  the  pnjperty  of  blackening  chloride  of 
thcr  similar  changes  is  termed  ticlinis^n. 
important  part  in  nature,  as  we  have  already  seen*  How  rapidly  the  catalogue  of 
,  M.  ttt'iiemg  changed  by  them  is  extending  !  But  if  we  turn  from  the  laborator}^  to  nature. 
Iinmgh  their  agency  the  growth  of  plants  takes  place,  llie  carbonic  acid  of  the  atmn^plnre. 


^^ 


iiniat»d  irar 


mdight.  is  decomixtsed  ;  part  of  it  serving  in  the  plant  to  build  uji  new  cells,  whilst  a 
s  poured  into  the  atmosphere.     By  this  action  tiie  ^H'ti  of  the  leaves,  and  the  bril- 


>t  the  flowers,  are  developed.  Shall  it,  indee<i,  be  in  our  jiower  to  copy  the^se  delicate 
^Qkioni  by  the  very  *ame  agency  imtk»r  which  they  art^  produced  V  Their  action  must  eviilently  go  farther. 
Aniettt  IxKlies  must  also  tall  within  the  sphere  of  their  inliuence  ]  there,  however,  we  shall  stop,  for  89  yet 
wt  kziow  Dothiiig  on  tim  subject. 

It  will  not  be  out  of  pbce  to  notice  some  of  the  applications  of  photograph  y.  Hitherto  this  l^eautiful  art 
hftt  bk^n  abiKi*t  oxcluMvely  <xintiiie<l  to  the  pnKluction  of  portraits  ;  utlenst,  cnnimerciiilly,  it  has  not  received 
4Djr  olliaf  extended  application.  Photogniphy  on  metal  jdates  is  probably  never  destined  to  have  anv  other 
miBcal&m ;  but  it  is  quite  otherwise  with  photography  on  pafier,  which,  since  the  improvement  in  tlie  pro- 
iatikm  of  punftiw  pictures,  may  V»e  said  to  Ik?  in  a  fair  way  to  coojpete  with  engraving. 

To  the  artiist  it  must  U*  invaluable,  in  enabling  him  to  s<'i?X'  u|M>n  th(»se  evanescent  and  ever-changing 

uis  play  of  Hght  and  shaile  which  oft4?n  accompanies*  the  setting  sun,  and  tooae 

iiomena  so  often  \4siblc  dnringa  tbunder-stonn.  It  will  also  enable  him  to  study 

nrv  wiiich  exists  Ixitween  the  skiis  of  ditU'rent  eonnlries  and  the  efiiKits  of  certain 

I  u|^K>n  rierspc^ctive,  and  upon  the  relations  of  light  and  shade. 

fiinns  oj  vegetable  life,  they  may.  as  Humboldt  Inu*  n-niarked,  be  all  classed  pictorially 
J  of  Mghtt?en  or  twenty  characteristic  forms  which  give  the  predominating  character  to  the  \'eget»- 
l  of  ffJ«*"<^t>t  n,.<r;..n.;  of  the  earth.     Wliat  an  invaluable  aid  wouhl  photograjihy  rtmder  to  the  landscape 
im  to  delincyite  with  all  the  truth  of  nature  the  peculiar  type*  which  vegi^tabk  life 
.       .  ,  jls  of  the  world!     ^Vnd  even  in  our  own  forest  scenery  many  of  the  most  channing 

I  are  produce*!  by  variations  in  the  forms  of  the  leaves  and  the  angles  at  which  the  boughs  strike  ojt 
I  tb#  trunk.     The  artist,  in  sketching  this  mixed  foliag*?,  often  missc*s  the  characteristic  ftyiture,  but  the 
pboCogrmpli^  nexier.    The  assbtvioe  which  it  cui  give  to  the  portrait  and  historical  patut^sr  in  hiii  studios  will 
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be  iBTnIuftblef  in  enabling  bim  to  seixe  upon  tbose  peculiar  cxpresmoDa  of  bk  subject  which  no  cflbrt  crno 
sustain  sufficiently  lung  to  cunble  an  artist  to  catcb  it  and  commit  it  to  the  canvaM.  lu  tbe  study  of  dimptinci 
it  will  show,  in  the  most  beautifol  wftv^  the  effect  produced  in  eertain  Lights  by  the  mat4^rtjUi»  eill|llil 
drapo^  ^ch  a«  those  of  eilk,  wooMen,  and  cotton, — c^ffeets  which  it  la  otlcn  exceedingly  dilficult  ta  i 
fuUVj  and  hence  artists  are  continually  making  Bcrious  miMtakeg  trom  this  cause  alone^ 

We  nmy  here  notice  two  rectiit  applicationB  of  photogxaph^  connected  with  the  fine  arts.  M.  Charki 
Blanc  h  puhli^shiug  in  Paris  a  number  of  pliotor^rBph^s  of  the  principal  works  of  Rembrandt,  and  a  beautify 
application  of  the  proe(*&$  of  sii jtography  above  mi^ntioneil  has  been  made  also  in  France  in  tht^  reprodnctJoil 
of  the  works  of  5ome  of  the  old  engravers.  The  first  which  have  been  published  are  the  wotki  ofMirl 
Antonio  Kaymondi,  the  celcbnitcd  Bologues(»  engraver,  by  M.  Benjarain  Delessert, 

To  the  antiquary  it  will  \xi  a  boon,  for  by  its  means  he  may  in  a  few  momentji  obtain  a  faltWul  pictuny  of 
any  cherishLHl  relic  of  antiquity,  trom  a  coin  to  a  cathe^lral.  Ini*criptions,  braaseflf  manuscripta — in  iSct  cvciy* 
tbmg  maj*  be  copied  with  a  truthfulness  that  completely  defies  oompetition. 

Lookmg  at  what  it  is  likely  to  do  for  the  delineation  of  the  costumes,  habitations,  scenery,  and  prodoe- 
tions  of  distant  nations,  when  travellers  will  have  become  familiar  with  it«  emplojinent,  one  can  aJ^ioct  r^rel 
having  lived  too  soon  !     At  no  very  remote  jwriod  most  of  our  books  of  travel  will  be  illu^rated  by  ^liolo- 

nihs  taki^n  on  thi*  spot  described*  Aln^ady^  indeed,  a  book  of  travels  in  India  and  Abyssinia  has  been  imcd 
Vance  illustrated  in  thiif  way ;  and  a  series  of  photographs  are  being  published  of  the  binldings  of 
Venice* 

And  last,  though  not  least,  its  use  to  science  must  not  be  overlooked.  It  is  already  the  beil 
means  of  nuasurinj;  the  relative  amount  of  light  given  off*  by  two  luminous  bodies.  It  is  gradoAOj  I 
applied  to  n^mler  philcwophiial  iuKtruuients  self-rt^gisteringt  and  the  day  is  not  far  distant  when  tbe  r 
nomer  may  repair  to  his  IxhI^  confident  on  finding  in  tlie  morning  that  the  revohing  eartli  has  cai 
registered  its  journey  through  the  heavens.  Already,  curious  photographs  of  Ujc  moon  have  been  prodn 
representing  lU  surface  in  a  most  singularly  Wautiful  manner.  It  has  also  been  ar>plie<i  to  copying  gpeidia&OB 
of  insects^  shells,  and  other  objects  of  natural  history  :  and  at  this  moment  MaL  Donne  and  Foucah  att 
publishing  some  beautiful  microscopic  drawings,  photographed  by  means  of  an  arr»ng»^ment  oi*ilie  tolar 
microfM^ope  ;  and,  mort*  riM-t'iitly,  MaI,  Devcria  and  Rousseau  have  present^MJ  to  the  French  Institute  toai 
admiral >le  photographs  of  the  larger  aninmlB,  and  of  aki^letons.  Some  exceUent  photographs  of  pvijioloiipcil 
subject*  havL^  also  luM^-n  givtm  in  the  London  Microscopical  Journal.  Indeed,  this  process  soexns  to  be  bwlK 
fully  adaiitetl  for  illustmting  comparative  o«teolop)%  both  ret^nt  and  foauil. 

It  is  fmiher  applicfible  tu  the  dulincation  of  crystah^  in  mineralog)',  and  of  fossils  and  other  similar  ob|6Clt. 
And  how  much  more  faithful  would  be  a  photograph  of  a  rock  escarpment,  or  other  object  which  tbe  geolo* 
gist  might  de^Kire  to  describe,  than  a  nwvo  pencil  sketch  ?  No  doubt  can  be  entertained  that  it  wtnM  be 
possible  to  repn^sent  the  contour  of  a  country  by  this  means,  which  would  be  a  fact  of  immeiise  laapOftilMe^ 
as  it  would  euable  the  physical  geography  of  a  district  to  be  properly  studied. 

Photography  WM  well  represented  in  the  Exhibition,  although  there  were  no  remarkable  iip<!tlm«i 
illustrative  ol  the  rvcent  improvements  in  the  art.    There  were  twelve  exhibitors  represenung  the  dagmr 
^*ne,  the  calotype,  and  the  collo<iion  processes.     Among  the  daguerreot^'pes,  the  lai^*  tiortrait*  of  J 
CuLudet,  of  Lonaon^  deservi'd  esjit»dtd  mention,  not  alone  trom  their  excellence  as  portraits,  out  as  proofiTi 
the  numerous  difficulties  which  M.  Claudet  has  succeeded  in  overcoming  in  the  construction  of  bis  c«iiKfis» 
We  have  already  mentioned  the  name  of  M.  Claudet  several  times  as  connected  wtth  some  of  tlie  inifiist 
improvements  in  the  art ;  but  it  is  not  merely  in  a  technical  point  of  view  that  his  portraits  are  rfmeriiriMr 
they  are  equally  so  in  the  artistic  gn)uping  and  dispf)5«ition  of  the  backgrounds,  wnich  in  v.r--^^  ^-^^  ^oj^rvplie 
portraits  is  delineated  in  the  sjime  iiiiuut^.*  d(!tail  as  tlie  prineijMil  figure,  and  consetjuent ' 
considerably  the  importance  which  the  latter  should  hold  in  the  picture.     Another  ch;i.  „. . 
ClaudeCs  photojjrrnphs  is  the  absence  of  all  violent  contrast  of  light  and  shade,  and  that  diaof^^ 
finedncss  of  outline  pro4luced  by  a  strong  glaniifr  sunshine.     Among  his  coUectiun  we  noticed  < 
rich  Rose,  the  tTlebratcd  chemist  of  Berlin,  which,  technically  and  artistically,  w©  consider  i 
unrivalled.    ITie  portraits  of  Mr.  Glukman,  of  Dublin,  were  equally  worthy  of  commendation ; 
all  were  of  a  small  size,  and  hence  were  not  so  difficult  of  execution  as  those  of  M.  Claudet,  t] 
many  of  the  qualititss  mentionetl  above      Mr,  Tinkney,  of  Dublin^  also  exhibited  some  good  d:i|_ 
among  which  ^^  A  View  of  Upfier  Sack  ville -street"  was  exceedingly  good-    Mr*  May  all,  who  lia*  beuii  m 
eminently  successful  in  the  production  of  large  dagnerrotype  views,  exnibited  some  good  ones  of  Ums  iatoiGf 
of  the  "  Great  Exhibition  of  1851." 

There  were  several  exhibitors  of  pictures  produc?ed  by  the  tdbotype  process*  Two  portraits  esihAiiled 
by  Messrs.  Moran  &  Quin,  of  London,  and  made  by  the  Messrs.  nenneiuan  &  IVIalone,  who  an.%  wn  bslkm^ 
in  immediate  connexion  with  Mr.  Fox  TalLwt,  were  Yi^ry  beautiful  and  truthful,  and  showtHl  the  immcttf 
progress  which  the  kalotype  process  has  recently  made,  and  its  superioritv,  even  fur  portraits,  overtlieiiinii 
oaguerreotype,  by  its  wanner  tint,  greater  vitality,  and  the  absenoe  of  all  reflection  at  their  nom*mm9iwm^  a 
property  not  possessed  by  daguerreotypes,  except  by  those  made  by  Chiudet,  and,  to  a  great  extent,  hj  thim 
of  ulukman  also.  Mr.  E.  K.  Tenison,  of  Ktloonan  Castlcn,  exliibiunl  a  numlnir  of  photographs  of  ^mf 
large  sire^  representing  >iews  in  Spain.  Although  we  have  seen  some  French  plu.tr.irr  ...tw  i^.i^.i^Hy  tfcois 
of  aL  lilartens,  of  Pans,  far  superior  to  those  views,  yet,  when  we  take  their  ^  rtt*  ihsf 

were  ceiiAinly  remarkable  examples,  and  showed  what  may  Ik*  ex[iected  from  ti  i  «^  fySif 

perfected,     llie  finest  and  most  effective  specimen  in  the  whole  collection  was  a  view  of  i !  TrJitfe: 

the  >iew  of  the  east  end  of  Burgos  Cathedral  was  also  admirable ;  as  were  those  of  the  Clm  in  PaiblOi 

at  Valbdolid ;  and  the  Royal  Palate  of  Madrid.  There  were  two  examples  oftljc  effects  oftreadaf  ite 
pictures  with  solutions  of  certain  substances.  One  was  a  charming  view  of  Cordova^  of  a  peculiar  ud 
exceedingly  agreeable  warm  >'ellow  tint,  produced  by  immersing  the  positive  picture  in  ejctene^  AHv 
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ranratic  vid.  There  was  another  example  of  this  fine  sunny,  st^piii-like  tint^  in  a  pretty  view  of  the  Gate  of 
Cordova.  The  second  example  of  the  efTect  of  tvrtiiin  solutiooi*  was  a  view  of  the  Palio  de  Iob  lleyes,  or 
£ecufial«  which  had  a  carioua  violet  tint,  produced  by  iiiiniersiii^  the  picturt:-  in  a  wohitlon  of  chloride  of  gold 
ID  0^mi  regia.  It  was,  in  fact,  to  some  extent,  an  example  of  the  chnsotj-pe  of  Ilerschel,  above  allyderl  to. 
Sevvrml  of  these  photographs  exhibited  great  iiiecinality  of  tintn,  r^uch  as  the  Ported  off-eon  Cathedral,  which 
was  too  black  in  the  doorways;  and  the  Congre^so  de  li>s  Deputados,  or  Chamber  of  L>cputie,s,  at  Madrid, 
like  foreground  of  which  was  absolutely  black.  It  is  probable,  that  had  the  negativt^s  of  the&e  pictunis  been 
weakene<i  by  the  process  of  Blanquart-Everard,  they  Avoidd  have  bi^^n  excellent.  This  defect  is  most  likely 
to  occur  in  taking  views  of  buildings  when*  there  [»  a  gr*'iit  contract  of  light  lujd  shade,  and  hence  the  process 
alltidpid  to  for  weakening  the  negative  is  worthy  of  atteution, 

Mr.  Robinson,  of  GrafU>n*9treet,  exhibited  a  great  number  of  Freneh  photographs^  principally  repre- 
'  views  in  Paris,  most  of  winch  were  cxquiaiuv     One  nqire!*c'nt4Hl  the  luv^idc  ot  Noti^  Dame^  and  the 
'  in  front  of  it  covered  with  an  immense  concourse  of  jieople,  and  with  a  procession^  on  the  occlusion  of 
marriage  of  the  Emperor,     This  beautiful  [ihotograiih,  wiien  seen  through  the  »tereoseoj»e,  was  tndy 
— * — ^  ■  the  whole  could  not  be  more  thoroughly  reahxed  by  an  actual  spectator,  than  by  looking  at  this 
ture.     We  have,  indeed,  seen  nothing  which  mon^  forcibly  impi-esstHl  us  with  the  extraordinary 
non  of  the  action  of  light,  or  of  the  futuri'  value  of  photogi"a|)by,  than  this  sketch.     Mr.  RolHiison 
I  cjthibited  »ome  portraits  an<l  sLc^tcbt^f*  tak^jn  by  the  collodion  process,  wdiich  he  hiis  helf>ed  wry  much 
Lthirize  in  Dublin*    St>veral  very  beau ti fid  pht>togniphs  taken  by  this  process  were  exhibited  by  P.  H. 
lotie^  of  London.     The  peculiarity  of  the  photographs  taken  in  this  manner  is  their  extniordinarj' 
rhich  IS  qnitC'  equal,  if  it  does  not  exceed,  tbat  of  daguerreotypes,  and  an  agreeable  softness  of 
whilst  the  harshness  and  mirror  effect  of  the  latter  are  perfectly  ob^-iated.     Hitherto  the  kalotjpe 
I  has  made  but  bttle  progress  in  these  rountrieiJ  in  constMjncnec  of  being  protected  by  a  patent;  tiie 
on  process  has,  theretbre,  opened  up  a  new  field  whicbi  being  free  to  all,  is  receiving  the  most  rapid 
pmenU 
n^ttt,  perhaps^  the  most  singular  application  of  photography  was  that  illustrated  bv  the  specimens  exhibited 
[R.  Sunitb  of  Blackford,  in  Perthshire,  and  which  he  calls  '*  photnchroma tic  printing."     It  is  in  fact  a  kind 
feriSco  printing  in  which  the  action  of  light  rejdace.s  the  printing  machine,     llie  woven  fabric  to  be  printed 
■  |ifi|Mired  with  some  solution  sensitive  to  light,  and  then  exposed  to  the  action  of  the  sunlight,  which 
t  through  a  glass  plate  upon  which  the  pattern  is  formed  b}'  pasting  pieces  of  blaek  paper.     A  nega- 
hoiogmph  picture  raa<le  on  dass  with  albumen 


tive  phoiogmph  picture  i 


or  collodion,  may  al*o  lie  employed  m  as  to  produce 


tbe  moit  boftutiful  and  varied  de^igii^H.  When  it  ha.s  been  expos^nlfor  a  sufficient  lenMh  of  time,  which  may 
fwy  from  two  to  twenty-five  minutes,  the  tissue  is  removed  and  the  image  fixed.  Tor  example,  a  white 
pBttem  IflAjr  be  produced  upon  a  blue  ground  by  employing  citrate  of  iron  and  prussiate  of  potash^  the  doth 
MVQg  0iib»quently  washed  in  very  dilute  sulphuric  acitl.  This  would  be  in  reality  a  kind  of  cyanotypc.  In 
the  Mme  w»y  we  may  pro<luee  the  chromotyqie  with  bichromati^  of  potash  ;  the  chrysiitj-pse  by  dipping  the 
'  "[  in  ?i.MM"'"«»i'i,  eitratJe  of  ircm,  and  developing  the  picture  with  chloride  of  gold  ;  the  firrotTk-pj  by  satu- 
I  jr  inic  acid,  chloride  of  sodium,  a  nroto-salt  of  iron,  and  nitrate  of  silver,  aud  developing  the 

,  iiate  of  iron  ;  and  the  fiuorotype  l>y  dipping  it  into  Huoricie  of  s^jdium,  and  bromide  of  po- 
,  and  then  nitrate  of  silver,  and  developing  the  pictun>  with  sulfjlmte  of  iron.  As  nearly  all  metatlie 
s  more  or  less  actt-ni  upon  by  light,  a  [inttern  may  be  produced  with  any  of  them.  Tlie  metallic  oxides 
?d  in  the  cloth  may  be  umA  as  the  mordiint  in  calico  printing,  and  by  immersing  the  cloth,  after  the 
eot  of  an  image  with  oxide  of  iron,  in  a  dye  bath,  say  of  madder,  all  shades,  from  black  through 
^C-,  red.  rose,  amaranthus,  &e.,  may  l>e  produix^d,  and  so  on  of  ever}"  other  cokiur.  Mr.  Smith  uses 
A  kind  of  machine  bv  which  the  eloth,  after  exposure,  is  woun<l  up,  and  a  fresh  jwrtion  exposed.  It  is  ex- 
"  '  '  simple,  and  twenty  of  them  may  be  attended  by  one  person,  in  case  the  process  should  come  to  be 
"  ]\\y  carried  out.  The  sj>eeimens  exhibited  were  very  pretty,  and  showe»l  what  might  be  done  in 
t  w»y.  A  M*  Wuilf,  of  Paris,  hiis  lately  suceeeded  in  pnxlucing  the  most  exquisite  |>ortniit4J,  views  of 
taidiltiigs,  Ufwi^Jipes,  and  in  a  few  sec<_mds,  upon  any  woven  fabric;  the  pn?eL*e  etfeet  being  dependent 
di^f  upon  the  quahty  of  the  material  employed.  The  probability  is,  therefore,  that^  sooner  or  later,  ladies 
viD  be  dotiifHi  in  sun  pictun^s. 

TIlffY  wirre  teTCnd  exhibitors  of  cameras,  and  other  apparatus  connected  with  photography.  Mr.  Robinson 
eslihctcd  a  nttinber  of  cjimeras  of  French  make,  which,  being  very  portable  and  clieap,  and  giving  verjvaatis- 
^^.,»  «.-,,«» ^  t'-tve  had,  we  believe,  an  extensive  Side  aniong  amateurs  thr€>ughout  various  parts  of  Ireland : 
ft  }  ible  importance^  as  ex]:>eriments  of  this  kind  are  sure  to  Ik'  fertile  in  creating  a  taste  for 

dj-  . .  v(i!e.    In  most  of  those  cameras*  a  glass  containing  zinc,  inst*nid  of  lead,  has,  we  believe,  been 

mbI  fbr  ^ ;  a  great  advantage  which  this  glass  possesses  over  tlie  ordinarj'  crystal  or  optical  glass  is, 

tktt  wh  i>markable  refractive  powers,  its  flispei'^ive  powers  are  very  small     This  quality  is  of  the 

ipntest  e  in  photogi'aphy.     Messrs.  Home,  Thonithwnite,  &  Co.,  of  London,  exhibited  complete 

i^iparmt'^  'Ugtiem'otype,  kalotype,  and  collodion  processes,  which  were  linishwl  in  the  tirst  stne  of 

woriniiAiu^up ;  but  as  the  most  impirtant  point  in  a  camera  is  the  ipiality  of  the  lenses,  and  as  of  these  we 
llad  no  cjpprrrr«fiity  of  judging,  we  otfer  no  opinion  upon  them.  Ihe  same  remark  will  apply  to  the  lenses 
iodacr'  '  ^f  Air.  IL  licaufort.     Mr,  T.  A.  Dillon  exhibited  a  very  simple  and  ingeniously  contrived 

portebl*  which  would,  we  think,  be  very  convenient  for  excursions.     Mr.  tJluknian  exhibited  a 

wurhiiK  ftJJ"  jHjIiiihing  daguerreotj-pes,  which  appeared  to  poss^^ss  some  very  considerable  ad\'antages  over 
tboiP  wiuch  we  have  seen  lu  common  use.  Our  linvited  space,  and  the  great  leiigtli  to  which  we  h^ve 
iliiid^-  .  ■    '     '      ^ubject,  forbid  us  from  deiicribing  this,  or  any  of  the  other  photographic  apparatUB 

cddikt  -th.     Indeed,  it  would  be  of  very  little  ui*e  to  do  so,  unless  we  could  establish  points 

ticamDmr^  '      2  all  the  contrivances  hitherto  invented,  which,  it  is  almost  needless  to  observe, 

«nlilooflii|f'  kod  which  would  be  in  some  degree  foreign  to  the  object  contemplated  in  the 

\i^i  ill!   njn.  liii-  tor  the  present  volume.— W,  K.  S. 
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MEAN3  OF  COMMUmCATIOK  BY  TEXEGRAPH. 

Aniong  the  Inventjons  of  the  past  half-eenturt^  there  have  huen  few  mon^  important  thiin  thL*  mn 
niPAm  of  comiiiimication.  Distiino-  hiul  In^eti  |)n?\iously  shortcnwi  by  steam  on  land  and  WAter ;  and  cfiii 
r^ikin^  advantajje  of  the  faeilitloa  afR^rdtHi  by  it,  lia,s  lar^^ly  increased  the  material  comforts  of  the 
But  the  invention  of  the  telegraph  may  be  said  to  have  inuiig^unttud  a  new  ein  in  the  histon*  of  human  i 
Wc  are  otjly  tiepnning  to  appreciate  the  vahio  of  this  pniotical  invcrition.  Time  by  it  is  Cterally 
tht*  events  oi'distunt  eoimtrufs  are  known  to  us  a  few  niomuots  at\er  their  occurrence.  Alfhon^H  tlie  teb- 
graph  is  yet  iiiiperfoet^  the  Paris,  Menna,  and  Berlin  news  of  the  mominjL;;  is  printed  and  pn  "  "  *n  ahuoit 
ever)'  part,  of  these  countries  in  the  at\emoon  of  the  same  day.     That  wbich^  fifty  year:},  !  not  be 

trar^smitf^ed  without  a  tedious  and  perilous  journey  of  many  weeka  is  now  ae<x>mptished  ;kiiiM  r^t  )nit4Uita- 
neoufily  ;  and  no  ^vni  length  of  time  is  likely  to  elapse  until  telegraphic  communication  has  formed  a  wri  «f 
network,  embracing  within  its  meshes  every  eivilizixi  country  on  the  ikco  of  the  glolie. 

The  diBt'ovory  of  the  ^enn  whenct*  the  piv^ent  system  of  telegi'aphic  com  muni  ejition  hjia  sprung  mnj  ho 
traced  to  a  vexy  eiirly  i^enotl  of  human  historj'.  As  early  as  six  centuries  lieforc  the  Chn^*!-'*-  —  '^ -iJra 
oi*  Miletus  appears  to  have  dfsco%'ered  the  Tji*operty  of  attraction  in  amlK-r — the  ba^is  of  fn  itj 

in  electricid  scienw.     Thco[djrastus  and  Pliny  deseribe  thif^  peenliarity,  and  Strada  (Ln  c  .  .*j1u- 

j«rionG5  Academica'*')  makes  observations  resf>ecting  the  power  of  magneUs  to  move  sinudt  ^hm  tt 

liberty  to  vibrate  freely,     Tlie  principle,  however,  received  no  practical  ajiplioation  from  tb^  _    ^.    Msny 

interesting  distxiveries  were  made  in  modem  times  before  Franklin's  great  exnerimentB,  but  he  is,  tiotwitJ)- 
standing,  to  be  considered  the  father  of  the  science.  It  was  long  known  that  eJectricity  eould  be  transmitteii 
in  it5  etTect*  to  a  distance,  for  Dr.  WatJiM;m,  in  1747,  Si'nt  an  eleetrie  shock  through  a  wire  two  mileiii  in  kn^tli, 
and  subse<|ueiitly  the  AmencAn  philosopher,  in  his  interesting  researches,  attained  similar  n'^tdt*.  Bqt 
previous  to  1774  there  is  no  mention  to  be  founrl  of  an  electric  telegraph,  or  a  tninsmission  ^ijiM^by 

the  agency  of  electricity'.     In  that  year  a  contrivance  wim  made  by  I^sarge  at  Cieneva.  coi;  » tnuM- 

mitting  wire  for  everj-  letU*r  of  the  alphabet,  eaeh  Ix-ing  eonueeted  with  a  pith-ball  electromctci  ^t  the  i»iid 
where  the  met*sage  was  to  be  received.  An  electric  current  passing  along  the  wire  notified  the  intended  l^lcr 
by  causing  the  pith -bulls  connected  with  it  to  diverge.  ITie  next  advance  of  any  value  sivms  to  haTc  been 
ma*le  by  Sir-  llonaldit,  of  Hammersmith,  In  181B.  He  operatc^d  through  eight  inile^  of  win*,  in  a  simpk? 
manner,  and  with  mon^  striking  ri'^ults,  than  Lesarge.  In  his  apparatus  we  fmd  an  approximsiT 
at  present  employetl.  At  eaeh  end  of  his  line  Mr.  tionalds  placed  a  dial-plate^  furnished  with  t 
the  alphabet,  m  front  of  which  hv  fixed  a  sennen,  with  orifices  so  cut  as  to  allow  the  appearance  * 
on  the  plate  in  succession  as  it  revolved.  The  dLil-[>Iates  revolve*l  at  equal  rat<*s  by  doek-w»  i 
arranged  in  such  a  manner  as  to  present  the  same  letter  at  llie  same  time  on  each  plate.  Identic 
of  the  plate.s  being  secured^  the  divergence  of  the  pith-ball^,  eaus€'cl  by  the  electric  inlluenee,  i  ho 

letter  intendeil  to  h»e  pointeil  out.     Frictional  electrieitj'  was  uschI  both  by  Lesarge  and  Konalds  ;  5  4, 

BIr.  Highton  intn>{lueed  a  method  of  signalling  by  passing  a  s[>ark  through  u  sheet  of  pupen  in  ta 

was  of  course  burnwl.     These  tele^aphs  were  in  turn  surx-rseiled  by  the  adaptation  of  the  v\k'*[ _    a»- 

veries  of  Galvani  and  Volta  to  the  indicating  of  telegraphic  signals. 

Amjiere,  Faraday,  and  Arago  added  brgely  to  electrical  science,  by  showing  that  the  pa5sii|vo  of  a  m^^* 
netic  current  might  be  observed  and  reeonJed  ;  and  that  in  de<'omposing  water  galvanic  ek*otririty  ciun^ 
the  colour.  In  Saimmerin^''3  galvanic  telegraph,  niatle  in  18')^,  a  wire  was  appropriati'd  to  each  of  tie 
twent)'-fbur  letters,  as  in  Ronalds'  contrivance,  and  these  wires  being  leil  into  separate  jars  of  watwr,  iii 
decomposition  lutiicated  the  letter  intended.  An  explosion  of  gas  was  employed  to  excite  the  attention  of 
the  operator  at  the  other  termination  of  the  line.  Another  step  of  improvement  was  the  simplifieaiton  iiftiUA 
plan  oy  the  re<Jiittion  of  the  wires  to  two,  by  Schweiger. 

In  I8'i0  Ampt^re  pmiwjsed  to  denote  the  |>assage  of  the  current  by  the  deflection  of  a  majji    ^  n»v 

jsurrounded  by  a  coil  of  wire,  each  letter  of  the  alphabet  ha^Tng  both  a  wire  and  a  needle.     Air  i, 

this  pLin  was  much  simplified  by  Schillings  telegniph,  with  five  wires  and  five  magnetic  r      *  la- 

binea  defJeetions  of  which  fi>rmed  signals  tor  the  aipbalx^t.     In  this  apparatus  one  of  the  ne*  n^ 

by  the  ringing  of  a  bell.  .  One  wire  and  one  indiciitor  were  also  proposed,  and  various  oth*  j^* 

gested.     In  fact,  no  invention  ever  underwent  so  many  changes  nefore  it  became  useful  in  v 

tion.  For  year*  it  was  a  curiosity  of  science,  and  an  interesting  toy  for  the  amateur,  u..^.  ...,  ^.v.„4Xi|f 
necessity  for  more  rapid  intercourse  with  persons  and  [thices  at  a  distanoc  GcmTcrt4Ni  it  into  otus  of  tlio  ouil 
im|>ortant,  as  it  is  the  roost  extraorflinar)%  of  mmlem  ajjpliances. 

The  telegraph  consists  of  three  parts  :^ — L  The  apparatus  for  the  generation  of  the  currents  ;  2.  The 
means  of  their  transmission  from  one  station  to  another ;  and  *i.  The  devioesiued  for  rv^corditig  Thi  ii  iiwifci 

1.  For  the  purpose  of  generating  the  electrical  currentii  the  galvanic  battery  is  employed,  the  motiOttll 
electricity  used  in  the  early  telegraphs  being  entirely  sujiersedeth 

"2*  There  are  two  plans  followed  in  laying  the  conducting  wires.  In  some  cases  they  are  8Ui|ienil(d  b 
the  air,  the  points  of  flusrjension  biung  caretully  insulated.  The  difficulty  in  this  method  ia,  tkj^  thej  ivl 
liable  to  be  atTected  by  electric  storms,  and  to  sustain  more  or  less  injury  from  Tarious  eaut<eek  Anntbor 
coune^  now  more  in  favour,  and  apparently  proved  by  experinnce  to  be  better,  is  to  insulate  tlu*  wifts  tiimif 
their  whoh3  length  in  gutta  percha  tubing,  luid  to  place  them  undiTgrountl.  Neither  atmospheric  t'k'ctrifitTt 
nor  the  intluenee  of  rain  and  fogs,  can  nllect  the  burie<l  wires.  The  chief,  indee^l  the  only,  objection  to  Hm 
method  is,  the  increasecl  exj)en8e  it  renders  uecessarv;  but  in  most  instances  (li        '  '  !*m>»  havt 

discovered  that  eventually  the  overground  wires  will  prove  the  more  expensive  >  ^uutafil 

repai^^  wliieh  they  nece^sitiite,  as  well  as  the  unc»*rtainty  of  their  action.  I>lHi<  lur.t-  m  »uthmi-  w-lf>|p«|iH 
lioth  alwve  mid  Ijcneath  the  ground,  have  been  exjH^rienced  from  the  defectiveness  of  the  iiunuttdon ;  nd* 
therefore,  they  have  on  many  occaslunti  failed.    But  this  cause  of  disappointment  has  been  to  a  great  ik^pic^ 


Class  X]    riULOSOPIIICAL,  MUSICAL,  AKD  SURGICAL  INSTRUi^rKNTS,  Etc. 


237 


if  not  altopjetlier,  removed  by  a  simple  arrangement.  The  electric  current  passing  along  the  wires,  in  actiDg 
upon  neodlta  or  electro-mii^ets,  produces  a  iK^^h  battery  eireuit^  and  enables  a  succe^Mion  of  circuits  to  be 
cmnicd  on  to  an  almost  ununuted  extent,  I'lie  eirtuit  bidng  interrupted  or  eoinplctt^d,  llie  needles  placed 
within  the  influence  of  the  cumnU^  vibrate ;  and  ii\  instead  of  bc?ing  tliuMi  of  the  ret:**»r<bng  instrument,  they 
M^  timde  to  interrupt  another  circuit  emanating  from  afresh  battery,  the  vibrations  Ln  the  lirst  circuit  would 
be  reproilDced  in  the  second,  in  the  third,  and  so  on.  llius  the  evil  of  defective  insulation  has  been  to  a 
grntt  «legre>e  remedied,  and  the  length  of  a  ude graphic  line  is  really  no  practical  obbtnietion  to  iu  auceessfu! 
working, 

3.  But  to  tUe  obser^'cr  of  the  operations  the  most  curious  and  ingenious  portion  of  the  apparatus  for  com- 
nnmication  by  telcCTapb  is,  the  arranginnent  for  midting  the  passage  of  the  euirenti*  apparent,  and  for 
neordiiig  theui.  The  luatnuuents  used  for  these  purpo.^s  have  been  various.  In  one,  an  alphabet  is  con- 
0froeted  tern  the  vibrations  of  the  neetlle*  The  letters  are  separately  signidled  b}'  the  operator  at  the  phiee 
of  trmastDieiiion.,  while  us  paeh  \s  received  it  is  written  doivn.  Although  this  method  is  apparently  teilious, 
iflCWi^ginft  can  thus  be  sent  with  retnarkable  rapidity,  from  the  dextenty  of  the  attendants  ac4[uired  by  practice^ 
lod  the  use  of  abbre^^nations.  Where  aiejis  or  cipher  communications  of  any  kind  are  transmitted,  there 
u,  however*  increased  Uabdity  to  error.  This  form  of  telegraph  is  mostly  employed  in  commercial  intj^^reourse, 
and  works  well  where  the  messages  are  brief.  In  another  arrangement  the  actual  letter  transmitted  is  ex- 
hibited at  the  distant  end  of  the  line,  and  separately  signalled  fis  m  the  previous  case.  But  the  objection  to 
thif  method  is^  that  the  communication?*  are  made  slowly.  In  a  thirtl  form,  the  needle  vibrations  at  the 
receiving  stations  an*  arrangi*d  so  us  to  mark  lines  or  dots  (^mstituting  an  alphaWt  by  means  of  ink  tidw^s 
attacbHr  The#»?  lines  are  sometimes  traced  on  a  band  of  paper  moved  by  machiner)' ;  but  a  chemically 
pffvporHd  paper  has  been  used,  on  wliich  the  marks  an*  made  by  the  pmssun?  of  a  point  of  wire  forming 
them  br  ine  change  of  colour  causc^l  by  the  passagii  of  the  electric  current.  From  stiveidy  to  a  hundred 
k^ttDTv  bjivc  been  transmitted  per  minute  by  this  plun.  Iu  a  fourth  form  of  the  telegraphic  insLrnmcut,  a 
fiiCHttOiile  of  the  document  to  be  transmitted  is  made  at  tbe  receiving  encl.  This  coppng  lelegrai>h  has  not 
jet  miooeeikMl  in  distancing  its  competitors  in  si>eed  of  opendion,  but  it  is  expected  to  embody  the  j)rincijde 
of  the  great  desideratum  now  rt^(juirf*<l, — an  eU'ctric  telegraph  capable  of  such  rapidity  and  accuracy  iia  to  \nt 
naelbl  to  the  mercantile  public  in  conlideutial  coni:"spondence.  In  this  instrument,  the  messiige  Udng  wi'itten 
by  mentis  of  non-conducting  ink  on  aeomlnctive  surface  of  metallic  foil,  the  foil  h  made  to  encircle  a  cyUn*ler. 
At  the  other  end  of  the  line  a  jjiecc  of  paper,  tbemically  pn.*|>ari  d  in  the  same  manner,  encircles  a  similar 
cyhnder.  Both  cylinders  revolving  at  the  same  rate,  in  connexion  with  a  conducting  point,  turning  rountl 
mth  in  a  sixuilar  spiral  line,  and  an  electric  cun-ent  being  passed,  a  line  is  made^  or  a  tjlank  let\,  in  tiie  ehe- 
micmUy  prt'paiTed  pai>er  at  the  station  of  reception.  This  niethtwl  has  had  little  suca!*s  hitherto,  not  more 
\  tw^jty  words  in  a  minute  ha^  ing  bwn  transmitted,  the  great  dlOitrulty  ^>eing  to  secure  an  equable  revo- 
~  inders;  but  an  American,  Mr,  Alexander  Jones,  has  announce*  l  his  invention  of  a  copying 

K'  of  sending  correctly  60U  words  per  uunute.  It  is  not  yet,  hovvever,  in  o|>eration. 
ei^/n:  pruceeding  to  notice  the  mode  in  which  messages  arc^  conveyed  by  telegraph,  something  must  be 
aid  mpeding  Dering"'s  instrument,  which  apmiared  in  tlie  Exhibition.  The  ingennity  «lis|>layed  m  it  w»a 
jiHtlj' eoniiiieode<i  by  the  Jurors  of  the  Exposition  of  1851 .  Its  peculiar  characteristics  are  :— 1.  A  new  sj»tem 
of  notacM  fi>r  the  indicatoi-s,  the  object  of  which  is  to  preserNc  them  fi-om  oscillation,  2.  Arrangements  to  secure 
gpOiierradiTUtM  and  certainty  of  action  in  tbe  common  iiulicatont,  whikt  the  batter)'  jxjwer  is  rciduced.  3.  A 
ritfl  6r  dwjiensing  with  the  additional  win'S  used  for  ringing  the  ahu*ums.  4.  A  ver}'  ingenious  contrivance 
wdle  eontieyance  of  secret  intelligence,  by  cut^ting  off  the  cc^mmuuication  with  all  the  stations,  except  one 
or  loore-^  as  fcleete*!  by  the  operator,  tbe  excluded  stations  being  bmught  into  the  circuit,  whcJi  rLHiuired, 
w4th  tK,.  ,rr..  .r.  ..t  facility.  5.  An  instrument  for  the  pnq>ose  of  protecting  the  apparatus  from  the  eflects  of 
HT  atmospheric  in/luence.     And  sixthly,  an  effective  mode  of  inr^uUition  for  the  wires. 

: ,  _      ing's  apparatus-  the  indicating  magnet  (which  is  deflcctiHl)  is  !<us|>end(^l  on  cither  side  by  coil 

uutgDcta,  not  bv  tlie  *»uipl**  action  of  the  ciunTnt  (so  iis  to  have  its  centre  of  gravity  l:»elow  tbe  points  of  sus- 
|«!iuti«n),  by  elastic  miignets,  or  rigid  magnets  having  tlexible  elastic  supports;  by  the  attraction  of  jier- 
Dl  niaj^7iet«;  or  by  the  use  of  a  pair  of  watch-springs,  so  adjusteil  as  to  give  the  indicating  magnet  a 
tiry  u>  a  >-ertical  [Mjsition  when  it  is  not  untler  lateral  inlluence*  These  peculiarities  will  be  h'tter 
^'  refercnoe  to  the  accompanying  engraving,  which  ako  illustrfttes  to  some  extent  the  working 

of  telt^,  aeralhv 

In  1  ig.  1  the  letters  ct,  b  represt^nt  a  pair  of  elastic  steel  magnets  attached  by  their  upper  en<ls  to  t^vo 
IsiA  «tJtJa,  the  lower  ends  being  tree  to  muve^  each  in  one  tlirection,  when  acted  on  by  an  electric  ciin\'nt 
pEumiL'    '  !<  the  coils  of  wire,  c,  rf,  e.     If  stdY  iron  or  other  magnetic  nictid  tie  employed,  the  onlinaiy 

«iII*|l:  us  of  ktx'ping  them  in  a  magnetic  state  will  be  resorted  to.     In  the  Ggui-e  referred  to,  the 

iwfiMT^r*^  n     "  ir^M'nted  as  elastic  and  flexible  from  end  to  end  ;  but  they  may  be  constructed  paiilv  rigid 
s-     11  id  flexible^  or  they  may  be  rigid  nuignets  from  end  to  en<i,  supported  by  any  flexible 


Be  wmndt 


Wiffk  Ti  mud  Ji  show  respectively  a  front  and  siile  view  of  a  magnetic  neetlle,  brought  to  tlie  vertical  nosi- 
A  tolelT  Ky  means  of  the  weight  ir,  placed  immediately  Ijelow  the  centn.^  of  motion  c.  Another  mode  of 
5  thr  same  principle  consists  in  susiK*mbug  the  magniiic  ntHHlle,  or  other  moving  instrument,  by  it^s 
rend.  The  whole,  or  nearly  the  wht>le.  of  the  weight  being  thus  immediately  below  tlie  centre  of  motion, 
xmxuxesaary  to  increase  the  weight  at  a  lower  iioint.  The  needles  may  be  fixed  in  the  usual 
mmmBt  vpoa  an  axis  passeil  through  tbe  up{x'r  end,  as  near  as  possible  to  the  very  extremity  ;  but  it  is  prc- 
fined  ^mt  one  or  botn  of  the  pivots  on  which  the  axis  turns  in  this  and  all  similar  arrangements  should  rest 
Im  tm  aRgolar  apeiturei  and  not  in  round  boles,  as  is  usually  the  case.  This  has  the  effect  of  diminishing  tlie 
otdUnlaofit  which  the  needle  makes  in  returning  to  its  position  of  rest. 

Fig^.  4  pcpresento  a  magnetic  net^lle,  suspended  bv  its  upper  extremity,  and  acted  on  by  the  coils  of  win\ 
Fig.  5  i»  an  enlarged  view  of  the  neeole,  showmg  tbe  mode  of  su^penston  by  an  anguhu*  aperture  from 
_  -1- 
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a  hook  of  round  wire.  Anotber  plan  is  to  susrpend  the  needJe,  entirely  by  Attraction,  from  a  fixed  pieee  rf 
noil  iron,  or  from  a  pemianent  nmg^iiet^  in  which  ease  the  nec^lle  may  be  of  sofl  iron,  or  other  tempondlj^ 
magnetic  metal^  ant!  derive  its  nmgnotism  by  induction  from  the  bar  which  supports  it 

In  app!)nng  elecrtric  currents  to  produce  motion  in  net^dles  and  other  niagnt^tic  bodies,  the  direct  altrac- 
Uve  or  repulsive  action  exerted  upon  magnetic  bodies  is  applied  by  coik  of  wire  of  cireuhir  or  other  conve- 
nient form  on  the  passage  of  an  electric  current  through  them,  in  place  of  the  deflec^ve  influence  which  hd« 


Fig^L 


ng.2.     Fig.  3. 


Fig.  4 


r»g.  5. 


Fig.  6. 


I 


C       U  c 


i 


Fig.  a 


Fl^ft 


ri^.  10. 


Fie.lL 


./^i^. 


y 


F\9.  U.  Tig.  U 

lUustmtiona  of  Dorin^*!  Telegraph. 

usually  been  employed.  In  all  cases  the  eoils  are  placed  in  such  a  position  thnt  theu*  sutm  ihall  b;  m  <F 
parallel  to  the  plane  of  motion  of  the  magnetic  bodv  they  nrc  intendtsl  to  intliience. 

Figs.  6  and  7  repreJk:*nt  this  lUTangt-ment  of  coils  in  t^onnexion  with  the  oixlinarj'  astatic  tic«<ilet;  amin 
FS|».  1  and  4  are  also  shown  npp[ication«  of  the  same  principle.  In  soiul'  vwioa  md  iron  i»  plaerd  «ritltia  tk 
ooSs  of  wina,  but  the  length  of  Huch  aoiX  iron  pieces  should  not  exceed  thuir  duuneter,  itnce  bj  llua  pfao 
residual  magnetism  is  altog^Hber  preTent4}d. 

In  the  amitigement  for  the  sounding  of  telegraphic  alarums^  the  object  ia  to  pivir<«ni  all  nnniinpilj 
rin^ng  of  i\w  bell  during  the  transnuitaion  of  uiessagp^  and  at  the  same  time  to  fh'5ipfnse  with  the  extsm vJli 
usually  employed  for  that  puipoae.  To  effect  the  desired  object,  the  use  for  signalling  nurpoiSM  of  aojrUB 
particular  signal  decided  on,  which  is  produced  by  a  single  current  passing  in  cither  dir^:tigft  throtigli  an^flil 
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^  or  of  contemporaneous  currents  passing  in  &ny  direction  through  any  two  or  greater  number  of  the 
B,  b  dispensed  >¥ith,  and  the  bell  apparatus  at  the  stations  h  i-o  arranged  that  they  ahall  bo  acted  on  only 
I  gufh  current  or  currents  pass  as  would  pn>dutx'  the  oniitted  vsigntd. 

k  further  iii»prov<^ment  consists  of  an  appai'atus^  by  the  \tm  of  which^  without  extra  wires,  intelligence 
be  trauivmiited  froiu  any  station  on  a  line  to  any  other  station^  at  choice,  or  to  any  number  of  them  at 
lame  time,  without  a  possibibty  of  m  lieing  aeen  at  the  re^,  tis  is  mm  the  case.  The  means  of  elli-cting 
object  are  as  follow  : — At  each  station  there  h  moon  Led  a  mctaUic  dl!»e,  revolving  on  an  axi;*,  and  capable 
tins  impelled  round,  sti-p  by  step,  like  the  seconds  hand  of  a  cWk,  by  any  of  the  well-known  eleetro- 
letac  arrmn^meut^  tor  such  jjm'[MX'H«s.  Theiie  h  a  metallic  spring  con.^tantly  pressing  iijion  the  circum- 
iCe  of  tlie  disc,  and  into  certain  points  of  the  cireumfeix^nee  of  each  disc  there  art^  inlet  portions  of  ivory, 
me  other  non-conductor  of  electricity*  The  metallic  bearings  ol'  the  dii*c,  and  the  spnng  which  presaea 
s  circumferiince,  are  placed  in  connexion,  each  with  one  extnnnity  of  the  coil  that  actuates  the  needle, 
her  amuigcment  employed  to  indicate  the  8tgiialA,  the  mil  being  iuebitlrd  in  tin'  circuit  of  the  line-wire 
lul.  The  discs  move  uiiiibnidy  step  by  step  at  all  the  j^LatiiHis,  and  th«  y  miiv  be  set  in  motion,  and 
gbt  to  any  desired  position,  by  parsing  a  (-urrent  of  electri(*ity  from  any  sstatiou  the  prc>{>er  number  of 
u  So  loi^a!»  the  spring  at  any  station  restn  upon  the  conducting  jHJrtion  of  thi-  lircunjterence  of  the 
tbex^  18  a  short  circuit  establi^ihed,  by  which  the  electricity  may  pass  between  the  extremities  of  the 
rire,  without  passing  through  the  coil  which  actuates  the  indicator;  cons<^quently,  signals  transmitted 
any  other  station  will  not  be  shown  at  this  instrument.  But  if  tlie  disc  In-  bituight  to  a  position  in 
1  ike  spring  restj  upon  a  non-conducting  portion  of  the  cjrcumierence,  the  sliort  circuit  will  in  tins  caae 
oken,  and  everv*  signal  must,  in  its  course  along  the  bjie-wire,  nass  thix)ugh  the  indicator  coil,  and  thua 
it&^lf  in  the  u?ual  manner.  It  will  also  be  readily  underatooa,  that  by  arranging,  in  a  tx^rtain  known 
;tLe  iidet  non-conducting  portions  of  the  circnnifei*enee  of  the  ili^sci*,  means  is  obtaint'd  of  bringing  anyone 
ir^  stations  that  may  be  ilesired  into  the  line  of  conitimnieation  ;  it  being  only  necessary  first  to  pass  the 
"is  numbi^r  of  times  ad  to  bring  the  non-conducting  portions  of  the  discs  at  thes4.^  stntions  under 

!id  the  conducting  portion  at  the  otliers.  I'pou  the  axis  of  each  ibsc  tliere  is  a  haml,  which 
nies  a  circular  dial-plate,  on  which  arc^  inscriln^d  iheddlLtn^nt  combinations  of  two  or  more  of  the  stations 
irebnmght  into  the  hne  of  comrnunicjition  at  each  step  of  tlie  revolution  of  the  discs.  It  is  convenient 
ik^^.  '•^ouUl  ho  one  iM>ini  at  which  every  station  is  brought  into  the  eomnuinication,  and  at  this  position 

he  hand  u|>on  the  dial  may  be  made  to  pt>int  to  the  word  all,  inscribed  thereon. 
^  ..,._  a  ctro- magnetic  arrangement  which  actiaites  the  disc  is  included  in  the  same  circuit  with  the  cuil 
I  works  the  indicator  (in  onler  to  avoid  the  extra  line- wire),  it  is  necessary  there  should  be  somemeanB 
event  the  disc  being  acted  on  during  the  transmission  of  cum^nta  that  are  intended  only  to  work  the 
ktor*  in  the  case  when  currents  m  one  direction  only  are  eaiphiyetl  for  signalling  purposes,  those  in  the 
le  direction  mav  be  devoted  to  the  ]uirpose  of  inij>elhng  the  tlisc.  The  niethc»ds  uf  ac  cofnplJBhing  thii*  are 
-  tttidifrstood.  Where  both  directions  of  the  cunvut,  however,  art-  n*(jiiii\^d  to  work  the  indicator,  a^  in 
186  of  the  oniinarj'  nee<lU!  instmment,  other  means  nnist  lie  resorted  to.  If  the  ele(  tro-niHgnet  which 
ites  ibe  disc  be  so  airanged  as  to  act  only  upon  the  application  of  a  current  titrongcr  than  that  reituired 
irk  the  indicator,  all  chance  of  it  acting  when  ordinaiy  signak  are  transmitted  will  bi^  rtruioved,  wbibt 
iflC  may  be  actuaUnl  with  certainty  by  the  application  of  an  increas».nl  batti-rj-  power.  There  art;  various 
gementa  by  which  the  disc  electro-magnet  may  be  preveutt:d  fmm  acting  when  the  ordinarv  >:ignals  are 
Eiiitted^  whilst,  at  the  same  time,  it  may  at  once  l>e  brought  into  action  by  tlie  transmissjon  of  some 
ordinaiy  signal  not  included  in  the  cc«]e  ]  such  os,  for  instjince,  the  continuous  jiassugt?  for  several 
ds  ofa  current  in  one  direction.  To  effkH  thit*,  there  is  ii  wIuh"!  ki^pt  constantly  iiu  motion,  slowly,  upon 
is,  by  clock-work  ;  ami  near  to  this  wheel  there  is  an  arm,  which  is  moved  by  an  arrangement  of  an 

^ "    '      ting  on  a  permanent  magnet — only  when  the  current  passes  in  one  din:n*tion — and  brought 

revolving  wheel,  in  which  there  ail'  apertures  to  receive  it.     ^\'hcn  in  contact  with  the 

...t  >  uf  its  motion,  and  if  held  so  for  a  sntficient  length  of  time,  it  is  brought  to  a  ])osition,  from 

lint  return  to  its  usual  position  upon  the  cessation  of  the  current,  but  it  may  be  at  once  ndeased 
,  m  the  reverse  direction.     \V"hen  in  the  misition  to  which  it  is  brought  by  the  revolution  of  the 

on  of  the  tirin  which  forms  a  driving  pallet  iw- brought  to  a  position  in  which  it  will  act  upon  the 

»  di.-H*  above  described,  by  which  stations  are  brought  into  or  thrown  mit  of  the  circuit;  and  by 
;  the  current  a  certain  number  of  times,  the  disc  may  lie  brought  to  any  desired  position.     Thus  it 

N  that  the  station  disc  can  never  be  moved  during  the  ordinjuy  transmission  of  sipiuls,  but  it  may 

OWhi  into  a  position  to  be  acted  on,  at  any  moment  when  required,  by  passing  a  continuous  current  oa 
In^  'Hien  the  disc  ehn-'tro -magnet  may  lie  actuated  the  desirt^d  nundier  of  times  by  currents  pasaed 
I  wntnt*  directiouas  those  by  which  it  was  brought  into  action,  and  thrown  out  of  action  again  by  a  single 
Dt  in  the  revfrsi?  <lirection.  The  mechanism  for  ellt'Cting  this  object  may  be  grt-atly  varied  :  the  same 
Iples  are  applicable  to  various  similar  purpo.ses,  such  as  to  govern  the  movement  of  printing  telegraphs, 
iotind  the  alarums  of  single  circuit  needle  and  other  kmds  of  telegraph s^thus  alloT\ing  the  extra  wire^ 
\f  <»nployed  to  be  dispensed  with. 

i|^.  8  iltowii  the  application  of  the  mn'mt  apparatus  to  six  stations  working  in  circuit.  A,  B,  c,  i>,  E,  F» 
be  braes  disc*  of  tlie  diflerent  instruments,  with  such  an  arrangc*ment  of  the  inlet  ivory  portions  of  tha 

•  as  will  admit  of  any  two  of  the  stations  being  brouglit  together  into  the  circuit,  and  the  others 
l](eing  brought  in  at  the  same  time,  according  to  the  position  the  discs  an."  bnmght  to, 
in  uiuson  by  step-by-step  motion,  as  descrilx'd  ;  c'  and  e^  sliow  the  terniinals  of  the  indi- 
,r   irnjinri^ment,  at  each  station  ;  and  rf,  in  eaeli,  shows  the  platina  spring  in  contact  with 

[  r.  Dering*s  telegraph  relates  to  a  moan?  of  counteracting  the  currents  of  atmos- 
it  times  collected  in  suspendcMi  telegraph  wires,  and  manifest  themselves  by  con- 
iles,  or  similar  arrangements.   To  i^eet  this^  there  id  introduced  into  the  cireuit 
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of  the  line-t™?  a  galvanic  battery,  or  otlier  suitable  generator  of  electricity,  the  current  f-  -^^  -^^-rh 

passed  in  the  coutmry  directitm  to  that  which  it  is  intt'iitlud  to  counteract^  may  be  remilat* ' 

groe  exiictly  sutiicient  lo  restore  the  needle  to  its  ortHnary  position  of  eijuilibriimi.   The  moi.    ......  .it  < 

of  almot^phfric  elec^rieity,  sucJi  as  the  fusion  of  the  eoik  anddema^cnetlzHtioiiof  the  needles,  are  also  guanW 
against.  The  arrangeinent  for  this  puq;>ose  con«»iats  in  interposing  between  two  Hat  sfurfaeea  of  bra-s.  or  M,uit 
other  conductor  of  electricity,  roujrhened  by  a  tile  or  aiiv  suitable  ineaiiiti  a  thin  piece  of  Uncn  or  '  is 

imfKiHt^ctly  conducting  material,  which  w  ill  allow  of  the  roughened  surfaces  approaching  one  anoi  1  n 

an  extremely  short  diiitaiice^  without  actually  coming  in  contiict.     ITieJie  ssurfaee;*  are  {jUc^mI  in 
one  with  the  line- wire  and  the  other  with  the  *.^arth,  or  one  with  each  end  of  the  line-wire,  b<'t\ 
and  the  internal  works  of  the  instrument.     Ilie  greater  jxjrtion  of  a  shock  of  atmospheric  ' 
prevented  from  entering  the  iuBtrument,  as  it  will  pass  dircict  from  one  of  the  roughened  aur  r 
and  through  the  interveniog  space,  this  l)enig  the  most  direct  path^  instead  of  making  a  circuit  ui  the  ioil* 
of  the  iustruiiient.     The  protective  power  of  this  arrangt*inent  may  be  increased  by  groovei?  Ixung  fonnetl  in 
one  or  both  of  the  opposed  conductuig  surfaa'S*  in  MUfh  a  maiiner  that  the  fiic<?  shall  pn'sent  a  stories  of  sJuiip 
ridgea.     AMiere  both  of  the  surfaces  are  grooved,  they  are  to  be  placed  togethcT  in  eucli  a  [jositiun  that  toe 
ridges  may  cross  one  another,  and  a  readv  path  for  the  electricity  will  thus  he  provided  :  aa  each  crcMEiiig  it 
eijmvaleut  in  its  dispersive  power  to  a  pair  of  opp-osed  points. 

In  Figs.  9  antl  10  the  surfaces  of  the  two  opposed  plates  are  represented;  and  in  Kg.  11  we  haie  ah  ed^ 
view  of  I'l^.  10. 

The  only  other  feature  of  thb  telegraph  to  which  we  can  refer  relates  to  the  insubtlon  of  sosjiendcd  Irle- 
graphic  wires,  lliis  ig  a  modification  of  the  ordiiinr)'  l>eU-fihaped  insulator  ;  and  consists  in  fixing  within  it 
an  m  verted  smaller  bell  of  insulating  material,  the  edges  of  which  must  not  be  in  contact  with  the  ooter  c4ie. 
It  is  by  the  inner  bell  that  the  insiiktor  is  attached  to  the  post  or  other  snpportT  by  means  of  mi  iron  mul 
l*he  wii*c  passes  through  a  proper  aperture  in  the  upi>t*r  part  of  the  outer  belL  Cast-iron,  protected  from 
rust  by  a  coating  of  zmc,  or  other  means,  is  prtjferretl  as  the  malerial  for  this  portion  of  the  arnLngesmait ; 
Its  edge  should  come  Iwlow,  and  thus  entii\'ly  surround  the  inner  insulating  part,  whicb  is  by  tliia  meana 
eflectually  protected  from  damage  by  stones  thrown,  or  other  vioU;nce.  Fig.  12  is  an  extcmaf  view  of  tln» 
insulator  ;  and  Fig.  13  shows  a  section  of  the  same  i — a  is  an  iron  arm  attached  to  the  post  or  oilier  Rupporl; 
upon  it  rests  the  earthenware  piece  A,  and  over  this  fits  the  metallic  cap  c  ;  d  shows  a  R-ction  of  th*  line- 
wire,  supiKjrted  in  a  groove  or  other  aj>eriuTe  for  the  puqwise.  Tlie  same  principle  of  insulation  mav  l» 
applied  >vith  advantage  to  the  apparatus  for  stretching;  telegraph  wires  ;  also  to  break  the  continnit)'  of  thsr 
line-wire,  where  it  is  intended  to  insert  an  insU'ument  in  the  circuit,  and  for  other  similar  puq>o9es. 

The  general  system  at  pn»sent  adopted  in  working  teU'gniphs  was  illustnited  hy  the  instnimetits  exhibiteii 
on  the  part  of  the  Electric  Telegraph  Company  of  London.  Those  who  eJiamined  the  diUerent  paita  tnd 
studit^  the  uses  of  the  mechanism  with  attention  will  remember  that  the  various  contrivance?**  wbicii  we  him 
described  were  prcR'nt-ed  to  their  insiietlion.  Single  and  double  needle  instruments  showing  tlie  method  of 
indication ;  batterii.-s  for  generating  tne  electric  force ;  magneto-machines  for  it^  utihzation ;  and  bvlls  for 
ringing  the  ulanimSf  wena  to  be  seen.  In  adrlition,  there  were  maps  of  telegraphs  in  a  state  of  workin^^ 
a  scaIc  of  charges,  and  other  matters  of  minor  interest,  illustrating  the  practical  Vidue  of  the  ihn  «•«♦">•.  'i\ts 
contribution  to  the  Exhibition  was  rendered  still  more  attractive  and  useful  from  the  circuni'-  lie 

telegraph  l>cing  in  optiration,  eommunicatiag  with  various  departments  oftljc  building*  and  am::.  i^ec 

of  the  f'ompany  in  this  city  (Messrs.  W*  H.  ^mitb  and  Son,  1,  Eden -quay).  The  apparatus  of  the  Kltrtric 
Telegraph  Company  afforded  an  excellent  example  both  of  the  general  principle  ol"  tne  system  and  tliinr  own 
peculiar  improvements  in  the  mode  of  working. 

An  exceedingly  ingenious  and  singular  telegraph  was  exhibited  at  Hyde  Park  in  1851^  bv  two  FtTMClt 
inventors,  ]SIes.srs»  Halske  and  Siemens,  and  altnough  it  did  not  apjiear  in  the  Irish  Exposition  of  hut  ywir, 
its  peciditiritii'jt  entitle  it  to  a  passing  notice.  The  signals  in  this  instniment  are  made  by  am^ng,  iii«tc«d 
of  causing^  the  passage  of  electric  force.  It  has  three  parts,^ — an  alarum,  an  indicating  dial,  and  iio  ikma^etr* 
inent  for  printing.  Hie  last  is  \ts  novel  and  most  remarkable  feature.  Omitting^  thenture,  a  detaiM 
descinption  of  the  other  parts  of  the  inechanism,  we  may  briefly  refer  to  this.  To  a  nitchi.'t*wh*?el,  wliklk  b 
necessary"  in  the  telegrapliic  jmrt  of  the  contrivance,  tJiere  are  attached  radii,  consisting  of  spring!^  tscli 
havitig  at  the  end  a  t}'pe'letter  rH)inte<l  upwanls.  During  the  revolution  of  the  wheel,  tlu'sc  t)p<^  pm 
between  a  hmxuaiT  below  and  a  blai  kt  ned  cylindtT  above.  Between  the  tj-pe  and  the  cylinder  a  Imna  of 
paper  also  pasees.  ^^  One  arm  of  a  lever  bears  a  haumier,  and  the  other  cairies  theunnutun*  of  a  sup}iktDco* 
tafy  electro-magneii  in  the  same  circuit  with  the  magnet  of  the  indicating  instrument.  A  currvnl  p— ii 
thiimgh  the  two  rimultaneously,  but  is  so  instantaneously  cut  off  that  the  magnetbm  has  not  had  tittit'  fdly 
to  develop  itself,  and  to  attract  the  armatun^ ;  but  the  act  of  depressing  the  stud,  whteh  caiiit**?^  tl»e  tij4le:L  ti 
rest  for  a  moment  at  a  given  letter,  is  contrive<J  to  keep  the  circuit  of  the  printing  magnet  con»plet«s  during 
the  same  iiiter\al,  and  so  to  allow  the  full  development  of  its  magnetism,  and  to  cause  the  nttrftctifxi  of  in 
armature."  At  this  moment  the  t>']>e-Ietter  is  between  the  hammer  and  the  pajier  biuid.  Bci^  »tniiid(j 
attracUKl,  the  amiature  causes  \he  lianimer  to  strike  a  smart  blow  upward^  and  to  press  the  popiv  mf^v*^  vot 
blackened  cylinder,  whicb  impresses  the  furm  of  the  letter.  Thus  the  k-tters  are  printed  siii^ly»  and  aft  t^ 
end  of  eacli  word  a  blank  is  left  untouched,  and  by  a  simple  and  Ix^antiful  contrivantx*  a  Ixi^ll  is  nisig  ai  Iht 
■ame  time.  There  is  also  an  iiig(*nious  arrangement  for  advancing  tJie  pajx'r  the  width  of  a  letter,  aa  vinr 
type  is  impressed,  and  for  moving  the  blackened  paper  forwanl,  that  it  may  not  become  exhau.<^te«l  lir  coAttsnt 
use.  This  ven'  bcjiutiful  pritdifig  (eiegraph — one  of  two  inventions  from  the  Continent  pn'scnUil  topnlifie 
notice  in  London — attracted  descried  attention,  not  so  much  from  ii«  great  practiced  usefuUit«8  as  from  tUm 
elaborate  ingenuity  displayed  in  its  mechanical  combinations.  By  simple  aiij*liances  a  nutnUer  of  intricate 
operations  were  i>erlbrmeJ,  and  interesting  results  attained, 

A  brief  dei^cn[)tion  of  the  ordinary  mode  in  which  the  existing  tdegraphs  are  worked  cannot  fall  toht 
intet^esting.    The  uussaage  to  be  transmitted  is  given  to  a  clerk,  cleiirly  and  legibly  written^  and  Uk  con 
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of  rT*n«iiiissinn  and  delivery  is  paid  in  ndvaBce.  From  this  clerk  the  messace  passes  to  the  operator,  whoge 
duty  it  is  Ui  telefrruph  it  to  its  destination.  At  tjresent,  in  the  jet  lni|>erfect  state  of  the  contrivanet^?  erriphm^d, 
ibe  operntor  must  first  translatt^  the  message  into  the  tekfmi[»hie  signals.  In  consefuience  of  this  rlu're  is 
~  !iAt  liability  to  iiii^take  ;  but  to  insure  aceuracy,  in  eorrespondence  of  extraordinary  importance,  tlie  letter 
iveTeil  is  re- transmit  ted  to  the  station  from  which  it  haH  in'tn  atnity  for  eomparison.  For  this,  however,  an 
aiMittonal  cliarjre  is  made  ;  and  it  w."casioni*  a  further  delay.  ^\'heii  the  niessat^e  reaches  the  phiee  for  which 
it  i»  intj'uded.  it  is  translated,  inscritel,  sealed,  and  delivered  by  the  company's  agt  nts  as  ilirected.  The 
izreikt  drawback  in  this  pnxvss  is  the  necessity  for  the  transilatlon  of  the  inessaj^c  into  the  signals  of  the  tele- 
graph. This  operation  being  tedious,  and  reqiiirinf^  t^iii*ideriible  earc?,  the  charge  for  transmission  is  high ; 
mud,  cscmuiiHiuenUy,  the  numl>er  of  messages  is  limited.  The  coin|>etition  of  rival  companies,  however,  in 
Enghind,  mid  the  expected  eom|>etition  in li-eland,  have  reduced  the  expense  couidderably.  Even  in  telegraphs 
the  public  nee* I  not  fear  monopoly. 

Tl»e  !ele;j^ph  mechanisiu  is  yet,  in  many  respects,  imperfect  and  incomplete*  An  improved  form  of  oopying 
t«-li^;?rHV>h  is  rcnjuired  to  obviate  the  necessity  of  translating  and  re- translating  the  messages  into  telegraphic 
vvmbolii.  llie  repetition  of  communications  at  intt'miediate  stations  is  also  a  great  CAUse  of  delay  and  iucer- 
This  is  frecjueutly  rendered  necessar)'  by  the  injudicioii*i  employment  of  various  kinds  of  instruments 
ent  stations.  In  pas*^tng  through  the  hand^  of  sevi  ral  operators*  the  mcHwige  is  also  liable  to  be  mis- 
l  or  niisconveyed.  When  it  is  recollectwl  tliat  a  very  trilling  erix>r  may  most  serioui^ly  af!i*ct  the 
€(f  A  com^munication,  the  uncertainty  of  this  mode  of  transmission  wiE  be  apparent.  It  is  only  to  be 
ered  how  so  great  aecaraey  is  genemlly  attained.  'Iliere  can  lx%  however,  bttle  doubt  that  improved 
arrangemeiits  will  schdu  make  the  telegraph  a  usi-ful  and  an  ecouoniieal  system  for  the  intcrcomniunl cations 
of  1^1 11 1  mi' r«i'  and  intelligence  oftiyvry  description* 

hs  have  been  in  use  in  England  for  above  fifteen  rears.     In  1839  wires  were  hud  along  tlie  Great 

\\  I  il wayr  atui  in  the  foQo^ving  year  on  the  Blaekwall  line.    Shortly  idlterwanis  the  systt-m  was  adopted 

uiB  i^evvrui  of  the  other  trunk  lines  in  Scotland,  as  well  as  in  the  south.     But  it  was  not  imtil  IHU]  that  a 

%IRipany  wjis  incorporateil  fur  the  purpose  of  couvev-ing  messjiges  ft>r  the  public.     The  patents  wen>  then 

|yiir(nia!«ed  fit\>m  Messrs.  Cooke  and  Wheatstone  for  a  sum  of  il41/X)0,  of  which  Proiessor  ^\"heat stone 

HYi'ired  £i>*VXH3,     At  first  the  company  enjoyed  little  patronage,  in  consequence,  pr€)bably.  of  the  very 

high  diArges  with  which  they  set  out.  In  America,  when.'  a  contrary  eoui-se  was  pursued,  this  novel  atid  useful 

niMQ9  ©f  oommunication  wtis  mlopt**d  with  eagerness.   The  patents  purehast^d  by  the  original  comjiany  secured 

»  I  V  to  them  until  18.'>0;  and  in  that  year  a  new  s^chenie,  the  British  Telegraph  Conipany,  starte*! 

iri  .-e.     In  the  yejir  follomng,  three  companies  which  had  I>een  projected  uiorgHl  into  one:  the 

liinfi-"!  Kitsgd^jm  Trl{"«rni[}h  Conipany,  the  Englwh  and  Irish  Magnetic  Telegriiph  Company,  and  the  Euro* 

p*sin  ttn»l  jiinericau  Printing  Telegi*aph  Company.     The  Irish  company  was  funned  in  1H5;J.     At  present 

there  are  at  least  ?ix  different  companies  competing  with  each  other  m  these  countries,  the  rival  olTict?s  )x?ing 

fumiiliGil  with  instnnnents  of  varying  description.     ITie  stnuigest  body  is  the  original  one.     In  the  extent 

of  it*  line«,  and  the  numlxT  of  its  stations,  it  exceeds  all  the  others.     A  submarine  line  has  been  laid  down 

in  onniiexioti  with  it  from  near  Harwich  to  IIolLuid.     The  Electric  Telegraph  Cotn[)any  is  ineor]jorated  by 

rliMtij'T-  rin*\  haj?  sought  an  Act  of  Parbament.     The  Submarine  Telegraph  Comijany,  by  which  so  much  of 

<  uitidligenci^  is  triinsmitted,  is  a  French  s<."henie.     It  holds  the  import^ant  bae  frum  Dnver  to  Calais, 

a  ifans  of  connexion  with  the  European  company  w!iich  pusses  overland.     The  English  and  Iriflh 

iiajrnetic  Telegraph  Company  has  lines  imflergronnd  fnini  London  to  I/iverporjl  and  ^lanchester,  as  well  as 

tloug  the  l.tfwicashire  and  V(*rkshire,  East  I^ncaslnre*  and  the  Cah'donian  liailways.     By  a  submarine  line 

hm  Portpatrick  to  Donaghadee  it  is  connect^Ml  with  Ii-<*l!ind,  and  from  the  hitter  station  it  runs  to  Dublin 

xml  i'nrk      Competing  project*  have  been  bruiteil.  and  there  is  a  probability^'  that  this  eountr}'  will  en*  long 

ih  the  othij-r  side  of  the  Channel  by  perhaps  three  electrical  chains. 

-i  were  carried  along  the  railways^  in  the  first  instance,  fifun  considerations  of  convenience.    Better 
I  viia  aflTorrled  by  this  means,  and  the  lines  of  telegraph  wi-re  more  economically  laid.     Now, 

I  is  plan  is  not  invariably  followed.     It  has  Ix^en  tnund  that  the  overground  win*s  am  liable  fjo 

i'  i.isi,  and  to  counteracting  atmospheri**  influen*"es.     Besides,  t!ie  employinent  of  workmen  in 

1  by  upright  posts  on  railways  was  att-ended  with  danger.  In  adtlition  to  these  disailvftntatites 
of  the  insulation,  to  which  we  have  l^efore  refenx'd,  Thest^  objections  are  set  aside 
.•round,  insulated  in  gutta  pert.ha.     The  new  lines  are  all  constructed  on  the  sub- 
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communication  throughout  these  countries,  wondertul  as  it  is  in  its  resnlts,  cannot  yet  be 
Not  only  is  it  incomplete  in  its  fmjdiis  aperandi^  but  it  is  not  so  extcndoil  as  it  might  be, 

I  adiruita^  to  the  public  and  profit  to  sjx'cubitors.  in  some  years  the  whole  kingdom  will,  doulirless, 
^arterlii*'?^?  *^iih  flo'  mysttic  wires,  and  the  cost  of  transmitting  message^s  must  lie,  fnnn  the  natural  effect  of 
iaii|M*f  I  that  not  alone  will  the  merchant  princes  t>f  our  gn-at  citit^,  our  bsmkers,  our  mann- 

falBi^t  i»'rs,  and  the  press,  take  the  fullest  advantiige  of  the  system;  but  the  tradesman,  the 

^adoer^T^  and  the  private  correspondent  will  r*"Sort  to  the  telegraph  in  every  case  wbi^re  txTtainty.  secrecy, 
tiiocQl0itjr  ore  ih^mande*!.  There  are  some  who,  fearing  a  cottlesc^mce  of  the  main  rival  companies  and  a 
ifUMPqiMtfit  iinMEiO|K>ly,  fliscuss  the  advisability  of  pkcing  the  telegraph  under  direct  grjvemmental  controb 
Thajr  voiilit  lUAke  it  a  department  hke  the  Post  Office  or  the  Stam])s.  It  is  argued,  that  in  the  hantis  of  a 
|trlmBi9lfaf7  ofllcer  it  wuuld  \w  free  trom  abuse,  and  luov^'  tist-fnl  for  public  pnr]ioses  than  it  ever  can  be 
Oder  tin*  wi*fMi|n»meut  of  enterprising  individuals.  But  the  principle  of  uniting  new  duties  to  a  public 
ubillliftnitl  '  ^  cmbarra«5ed  by  the  uiukipbcity  and  diversity  of  the  intcn*sts  uudiT  its  guartliaiishtp, 
aiMnooily  Me.     There  neell  be  little  fear  of  conibination  and  monopoly  where  the  machinery  can 

tn  Htiifini  III  I  «M  irn'X|K*nBively.  Without  any  interfen^nee  this  new  branch  of  public  enterjirise  will  adjnst 
'WmMUi  iJtmt  [rubtic  re«}uirement«,  as  many  others  have  done  befon*. 

la  hMsng  «l  tins  nimple  mechanism  of  this  s)  st^m  of  ynvxis^  and  indicators,  and  eigns^  we  arc  urged  to 
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oomiwre  the  ftpparent  triviality  of  the*  means  eniploved  with  the  araadng  nature  of  thr  r  -  ^-  tcoompliibed. 
A  00OfcrivancL%  neither  eooiplieated  nor  intricAte^  suffi*X'S  to  convey  our  wishes  with  th.  j'*  Apml  e*Ml 

to  distant  hiiuLs.  llie  rapidity  of  the  steiim-shipi  atid  the  flight  of  the  pantinj^  victor  whit  i ..,,., „,^  idong  his  mm 
path  in  all  the  joyoiisiiess  of  conacioua  elasticity  and  stivngth*  ai-e  let\  iiiiineajsurably  in  the  distanei^  ITjip 
ateam-enginc  iKjars  us  from  shore  to  shore,  and  sea  to  sea,  and  niii^t  ct)iitifi«e  to  rule  the  givat  wvrld  of 
locotnotiou.  Probably  we  have  made  some  approxiinuttoa  to  the  limit  to  which  \u  |>ower  luAy  he  tJtnMfy 
made  applicable,  But  it  is  mendy  a  vehicle  tor  the  conveyance  of  the  ignoble  part  ot  humardty.  The  wSm 
not  only  scorns  the  tardiness  of  ^tearn,  but  mocks  the  thght  of  the  atrong-winged  bird,  and,  8«'Uiiig  llie  rapid 
fire  from  the  heavens,  liids  it  bear  om:  thoughts  by  its  instantaneous  gleama  throughout  the  land  and  hcDcra 
the  bosom  of  the  ocean.^ — J.  A.  S. 

Probably  one  of  the  first  wants  of  civilization  would  be  the  means  of  accurately  ancertaining  tlie  rdmttrc 
weight  of  nmsj*es  of  matter,  or,  to  speak  more  fanjiliarly,  to  weigh  comiuoditie^  for  j>urcha3e  or  sale  ;  and  ia 
die  most  barbarous  countries,  modes  of  thflert^nt  kinds  have  bet^n  devLsi^d  for  thijs  parj»ose.  But  in  drilised 
life,  whether  for  pun;^lr  stuentific  or  commercial  puq>osea,  modes  of  accurately  determining  weights  are  e^a^ntsaL 
The  g«^)ldsmith,  jeweller,  ap^Jthecary,  and  the  man  of  science,  all  reiniire  methods  of  weighing  the  mbstanoei 
Uded  in  their  callings  with  the  most  rigid  exactness.  Hence,  the  maldiig  of  accurate  beams,  poesessiniir  at  tiie 
same  time  strength  to  cjirry  a  considerable  weight,  an<l  stinsibility  to  determine  minute  diflerene*  -  '  V 'lo- 
aophic  art  of  great  importance;  and  any  one  who  examined  the  bt-ara  and  weights  made  by  <K:  ih 

appeared  in  the  Exhibition,  would  have  seen  to  wbjit  refinement  this  dt?partment  ofmechnTn  ^^at 

carried.    One  of  these  ins*tTuni*3nt9  was  capable  of  weighing  over  ^  lb.,  and,  at  the  same  tiim  .     i    !  .  ^n 

alteration  of  weight  equal  to  the  1-1  Wth  of  a  grain,  or  the  millionth  part  of  the  weight  it  dwUxiiuiini  >ach 
accuracy  leaves  httle  to  be  desired  in  instruments  of  this  description. 
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The  spread  of  moiicil  taile,  and  the  progress  of  the  ait  in  general,  hn$  been  owing  90  ntiich  lo  tit 
extended  ufie  of  the  pianofoite,  that  it  Ijecomes  a  matter  of  much  interest  to  inquire  into  its  jiast  histoid  anl 
present  utility.  No  house  now,  from  the  noblt*man's  mansi<)n  down  to  the  six-roomed  box  of  the  [iroquTOCV 
shopkeeper,  is  deemed  furnished  without  one^  at  least,  of  these  instruuients ;  and  the  performance  upon  iJitiB 
is  thougtii  80  essential  to  female  education,  that  no  young  bdy^  however  otherwise  informetl,  is  miw^o&ed  lo 
have  been  properly  educated  if  playing  the  pianotbrte  is  not  found  amon^jst  the  fir?t  of  her  iic4HtrftplisliiBenta 

It  would  be  besitie  our  purpose  to  inquire  whether  the  gi'uend  requirement  of  a  kno\^ '  •!  po^nif 

over  this  instrument  from  those  who  are  to  oeeomo  the  mothers  and  teachers  of  a  future  gei«  a  mark 

of  the  good  ^ense  of  the  present  one.  We  may  observe,  however,  that  womar»  is,  from  her  desrias  mui  pcmtatjli, 
allotted  to  paj^s  the  neater  portion  of  her  time  in  the  quiet  retirement  of  home.  Hence  the  uectfattty  cf 
providing  graceful  relaxation  and  elevating  and  riTfiiiing  uccornplisbments  for  her,  and  making  them  noloafj 
sources  of  amusement,  but  the  ver)'  element*  of  her  ihinkingg,  and  fondest  pleasure*  of  her  existcsfiofi.  A  lovf 
of  Ilowers,  a  love  of  rural  enjovTuent^  a  love  of  p<X'trv%  of  painting*  and  of  music,  have  io^-  *-  '—  -'-""-•ra^Bilta 
the  softer  sex;  and  those  who  have  cultivated  these  n;*sourcea  have  usuailv  been  most  ^<sliJ0; 

in  the  charm  of  solacing  the  companions  of  their  existence  after  the  dull  fatigui^s  ui  .,.,.,  ,  „,.v,  brjgkt* 
ening  their  houtes  with  a  light  that  made  their  return  to  them  be  looked  to  as  the  rewanl  and  bteMiosiv 
weary  hours  of  care  and  toil.  Hence  an  instrument  such  as  the  pianoforte,  which  is  so  compnelieiMivt  m  ill 
capabilities,  so  varied  in  its  expression,  and  so  powerful  in  its  combinations,  that  the  siimplest  melodly  and 
most  complicat<'d  harmony  can  be  equally  drawn  from  it, — an  instrument  that  demands  ^*»  tiMj.  h  praotiot 
that  it  provides  daily  employment  for  hours  during  the  years  of  youth,  and  when  the  diflir  1  ^  jmuu* 

pidatioik  are  conquered,  becomes  a  comforter  and  resource  ever  at\er^ — hence,  we  say,  is  1  tt^d^  of 

such  an  instrument  wii<ely  made  an  important  portion  of  female  education. 

As  we  have  o4\eu  heard  it  asserted  that  it  was  not  worth  the  labour  required  for  proficiency  00  lliif 
instrument^  we  shall  pause  to  inquire  what  are  iti^  resources,  and  what  do<.*s  it  ofier  in  rx'tum  for  the  iiiaiadliilj 
of  yean?  At  the  present  time  the  pianoforte  has  a  compass  of  six^  six  and  a  ({uarter,  six  and  tluv^ 
quarters,  and  seven  octaves.  Those  in  the  Exhibition  were  of  the  largest  extent  of  compass  for  modaii 
requirements,  and  even  beyond  them.  A  keyboard  of  such  vast  range  affords  to  the  L»erlonner  notwemaf 
facdittes,  a  few  of  which  we  shall  enumerate.    As  our  ri^aders  must  be  acquainted  with  tlie  tr  '  '     pUlMK 

forte,  its  fulness  and  softness,  its  obedience  to  the  finger  for  lights  and  shades  of  sound,  it*  1  rriap- 

joent  for  the  expression  offorzando^  its  liquidity  in  scide  and  fiffurativc  passages,  and  iu>  riij^rtnli^fcr 
aoetaining  a  melod)^  in  the  centre,  accompanied  by  the  most  brilliant  arpeggios  at  either  end — it  i*  ody 
necessary  to  glance  at  these  qualifications.  But  its  larger  and  comprehensive  j>owers  for  the  advancviMail 
of  musical  knowledge,  and  expression  of  musical  ideaa,  can  scarcely  lie  over -estimated.  It  stati<U  aloneatB 
chamber  instrument,  from  which  can  be  produced  all  the  combinations  of  harmony  re<]uii\'d  to  comrvf  tt 
adequate  notion  of  the  writings  of  the  great  masters;  nay,  we  may  almost  say,  a  just  inter|in*tatioti  Qif  tiMir 
mighty  creations.  Take  the^^^w^*^  of  Bach  ;  the  lessons  of  Searlatti ;  the  eoneertos  of  CorrelU  ;  the  oratariai 
of  Handel,  Ilaydn,  and  Mendeksohn;  the  8>'mphonies  of  Mozart  and  Ikiethoven;  the  op<TB*  ofWvlflfV 
Rosstnt,  Bellini,  Donizetti,  and  Mf-yerbeer : — let  any  who  have  studied  the  pianoforte  take  Xknom  auth<irp  !• 
the  instrument — varied  as  they  are  in  character,  monies,  and  genius — and  they  will  \n*  euaUlefl  la  com^ 
to  themselvc!!  and  tlieir  hean^rs  a  just  idea  of  the  vast  L'onceptions  and  utifadiitg  VH>autv  of  tli«ie  ooamvi^ 
No  other  instrument  aflbrds  the  student  the  same  power  as  the  piano  of  tjceoming  ac<]uaiiite<i  with  tJMia 
gre«t  works,  No  other  instrument — save  the  organ,  and  that  is  not  a  household  one — will  give  a  mMlf 
amidfit  the  most  skilful  and  intricate  harmoniea,  allowing  the  ear  to  trace  it  distinctly  as  if  pla^icd  by  innihir 
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h^QcL  Tlii«  attnbute  of  the  pianoforte  Memlcksohn  has  exliiLited  exquisitoly  in  his  Lkifer  ohne  Worte, 
drawling  out  its  vocal  witchery,  and  making  it  intf  rprx^t  intellijjntjJy  phrasses  pn*ciouB  with  musical  charms, 
Tbc*n,  for  the  rendering  of  dwinil  wnrk*«,  its  formatioJi  for  siiiniltaiit'ou^ly  phym^  e/tor(h  eouiblmn*^  ten  not*-* 
— cir  while  one  hand  ^ixes  the  Immiouy  in  mass^  the  other  varies  it  in  appropriate  figure^! — omkeB  it  an 
instniroeJit  unsuryjassed  both  for  student  and  ccjniposer* 

It  h  worthy  of  remark,  thitt  lill  our  ^vM  eomposer*  weiv  pianoforte.*  playen*,  or  |)erforniers  on  the  instni- 
nvHtJ  tiMf  nfuhich  It  ha**  grown  in  the  progif'ss  of  yean;,  namely,  the  elavichorti  and  harpsiehonl.  Those 
»  I'S  to  other  instruments,  such  iis  the  violin,  viobneello,  tlute,  obtn?,  ifec,  though  they 

hjt  I       I  fished  in  their  lines  as  to  ^ain  even  European  reputntions;,  biive  leil  nought  bi'hmd 

tbcm  Ui  perpetuate  their  fame,  and  to  ini>tnict  post4^rity  in  niusieiU  art.  The  pianoforte  is  the  first  instru- 
ment u|*on  whieh  the  glorious  efiVirts  of  the  great  niodcni  composers  have  l:>een  trieel ;  and  It  \h  the  one  for 
which  all  the  eflects  have  been  gathered  fnnn  the  i^core^  Ixrith  vocal  and  tin'bestral,  and  combined  as  u  whole 
to  c<:*nvin  a  proper  idea  of  their  works  to  futun*  gi^neratioiisi.  This,  wi;  think,  will  sofhcienlly  prove  the  im- 
poruinoe  of  the  pianoforte  in  the  advanceiuent  of  uuisienl  education*  Then  for  social  purpows,  ns  the  sohic*er 
of  tiwuir  n  %teary  hour,  the  banisber  oi' ennui ^  the  cause  of  graceful  emulation  amongst  the  young  and  iJUio- 
w  Ifbtion  to  the  joy  of  thoswi  who  me»'t  for  enjoyuieot,  tbr  piano  inlands  deM'r^'ellly  high: — for  what 

vf  iUtliful  group,  who  meet  for  &ong  and  dance,  and  their  attendants,  sniilca  and  laughter,  do  without 

I'  ;  teV  while  the  elders  hxjk  on  and  listen,  and  are  pnitid  of  the  musical  displays  whteh  arc  a  eon- 

i"  lirring  reward  for  their  care,  attention,  Jiiid  piuTutal  love.     Then  as  an  accompaniment  for  the 

^i>:  .  ^iV  in  solos  or  conwrted  pieces,  it  stands  alone;  Jiod  we  have  reoutrked  that  whcrt^  this  species  of 
mn-i  )>  '  iltivuttHl  in  a  family  the  members  are  more  uniii*ih  and  less  prone  than  otbei's  to  look  for  out-^of* 
>v  r, '  :iriiM-i'ments,  This,  we  think,  not  only  stamps  its  ntillty,  but  iliuiands  the  attention  of  all  interested 
ill  III  .  li:-  jtiou  of  the  young,  and  the  encoura^reincnt  of  home  aiiections.  To  its  nses  iit  those*  times  wlien 
I  c  1 4;  in'  rirele  are  assembled  to  retuni  thanks  and  sing  praises  to  the  Giver  of  all  good,  as  wull  as  on  that 
li  -;m  t-i:jl\y  *et  apart  for  His  worship,  at  in  almost  necdk^-is  to  idlude,  as  they  mui^t  De  obvious  even  to  the 
fi:.-nt  uhtJjiuking. 

The  in^vntion  of  the  pianoforte  has  been  attril>uted  to  ^lason,  the  poet,  and  is  said  to  be  purely  English; 

)m  ire  are  inclined  to  thuik  this  apoerj^phal,  the  pn-auuipti^ju  being,  that  it  bad  its  origin  from  the  harj)si- 

chijpL    In  the  latter  the  action  consistefl  of  a  key  an<l  what  is  called  iijack^  which  was  a  piece  of  a  pt^'ur-tree 

whbA  smnll  movable  tongue  of  holly*  through  which  a  cutting  of  cmw-qwill  was  passed  to  touch  the  siring 

wWn  ihv  jack  was  in  action.     As  the  cpiilling  of  a  harpsichord  was  generally  a  day's  work*  various  means 

•ejv  tned  to  produce  a  softer  tone  with  mine  durable  luaterials ;  and  that  n-sulted  in  the  pivstint  grand 

pitiioforte,  which  is  a  harpsiehor-d  in  sha|xs  with  a  different  action.     Tlie  action  at  tirst  was  sunply  a  key,  a 

mtet^  A  hattifu^r.  and  a  damjjer*     The  lifter  was  a  brass  wire  with  a  piece  ot'  hitfe  leather  as  a  head,  covere<l 

'    ither  liii  a  finish — the  tone  must  have  l)oen  verj'  thin  and  win*,  the  hiuumer  b/ing  only 

lit  pi<x^  of  leather.    ITie  firsrt  instrument  sent  to  England,  Hliout  the  year  1711,  wiis 

nuiii  i^o  iiuink  at  Kome,  and  pn*sented  to  Samuel  Crisp,  the  author  of  the  tragi*dy  of  Virginia. 

LAbmIi  ty  attributes  the  invention  to  Schrceder,  of  Dresden^  who,  in  the  year  1717,  ji resented  a 

tIkM  VI  I'M    invention  to  the  court  of  Saxony,     The  invent iou  has  idso  bei-n  ascribed  to  an  mstrument- 

I  tuker  at  KKjrenee,  in  the  year  1711,  of  which  thert*  is  a  description  in  the  *'  Giornale  dTtidia"^  of  that  jrVkxI, 

[^k»  origin  of  the  sqtuire  pianoforte  was  evidently  the  cla^'ichord.     This  instrument  was  both  struck  and 

w^ftmd^  and  the  pressure  i'«juld  be  so  varied  as  to  produce  a  treoibling  sound.     The  tone^  wi-re  feeble  and 

Aieiuidtoly^  and  it  was  fnily  suited  for  the  student  and  eouifioser,  not  tbr  social  purfKtses  or  fiublic  disphi\  . 

Tel,  it  wtt^  upon  one  of  thest^  instruments  that  the  elder  liacb  ptTfornied  and  composed  his  wondei-s,  and  it 

^uthf  m>i;\ce  of  the  nun  in  her  cell,  and  the  compauion  of  the  prince  in  his  study.     It  expressed  ouarter 

tniiM,  wa»  rcTj'  ixirtable,  and  wa.H  so  weak  in  sound,  that  it  woidd  not  disturb  the  inmates  of  an  adjoining 

ipDtniisiL    Such  was  the  source  whence  sprung  the  inslnnnents  now  to  be  found  in  every  liousii  uronufl  us. 

AGennaiH  named  Zuinpie,  made  these  pianofortes  in  London,  in  1776,  and  from  their  low  price,  ctmve- 

liMoiw  ■Oil  1^'rni.  ft«  well  aa  power  of  expression,  they  entirely  superseded  the  chnichtinl  and  harpsichord, 

BK  **  ''   a  house  in  the  kingdom  that  did  not  possess  one  of  them.     Sint*  then  impruvenient 

iam^i^  lent,  until  they  were  brought  to  a  vury  high  state  of  jK^rfection  by  Mu/io  tlementi, 

M  in  *  the  father  of  the  [jianofoi-te/'  as  a  comjwjser  for,  a  |h'rtormer  upon,  and  a  skilful  nu- 

aitb  nt.    He  has  l)een  ably  followed  in  lus  ex[>eriments  by  tlie  houses?  of  Bn>adwo4Hl,  Knu^l, 

tj;  ,  Jifiii  Kirkinan,  till  a  mechanical  certainty  of  touch  has  Ixnjn  attaim^,  and  a  beauty  of  tone 

1  mu  while  the  whole  machinery  is  so  obiHlient  to  the  will  of  the  jM^rformer,  that  the  slightest  sliadesof 

€mM  lie  eApr»'&4**d  with  the  utmost  precision  in  bolthiess  and  rapidity-     The  improvements  by  which 

fen  aciXJmplished  are  the  n-siilts  of  a  stiries  of  exjieriments  and  ingenious  contrivanci'S,  adjusted 

>  to  eotonuititt  Ut  a  nuithematical  certainty  the  end  s<mght  for.     Good  specimens  of  the  worknninslup  of 

I  nuumfAetiirprs  were  to  be  seen  in  the  Exhibition.     A  short  grand  piano,  by  Cadby,  ^ith  a  suspcndc*! 

wbourr!    U  *..»  in-n-nioie^ly  designed  nnt[  adiipted  to  the  purf»oseH^  and  so  successful  in  its  deveU>pnienl, 

.  and  purity  oi  tone — independent  i>ftbe  application  being  quite  new — that  it 

I  fpil  idso  the  iron  truss  fl|inUed  to  the  back  of  the  cfjttage  pianoforte,  in  order  to  cxan- 

•  for  Uie  immense  pull  of  the  strings  on  tlie  front,  by  the  same  maker,  is  a  contrivanctr  the  merits  of 

nttM  be  tih^ious  even  to  a  superficial  insjwK'tcnv    llie  British  pianofortes  are  firn  of  their  class.    There 

>  wtmae  tair  instruments  from  Btdgium,  but  not  ctpinl  to  the  Engh^h,  who,  w(;  may  safelv  say,  surpaiss 

a-  couTTtrJ'""  rn  the  manufacture  of  this  most  comprehensive  of  musical  rnstnimenls.     \Ve  should  not 

i  to  Bicr  '  Jimong  these  itistnimonts  was  a  piano  made  by  the  late  Mr.  M'^f 'ullocb,  of  Beltast,  who 

m>  "*»'  45  a  manutaeturer ;  having  on  Si'veral  oeca^sions  bt*en  awanled  pn*nnnms  at  th« 

I  SiiutfJtiouA  of  the  Koyal  Dublin  Society.     Since  his  death  pianos  are  not  amde  in  IreUnd. 
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THE   HABP. 

If  the  pianoforte  wants  the  prestige  of  antiquity,  we  now  write  of  a  musical  instrament  the  antiaiutj  of 
which  is  undisputed,  and  its  invention  and  earlier  history  hidden  in  the  obscure  mists  of  eras  long  before  the 
historic  period.  The  very  derivation  of  its  name  affords  matter  of  discussion  and  dispute  amongst  the  learned. 
Glalileo  maintains  that  the  Italians  had  the  harp  from  the  Irish,  who  used  it  long  before  the  gamut  of  Guido 
was  invented.  The  Theban  harp,  figured  and  described  in  Dr.  Bumey*s  History  of  Music,  and  the  authen- 
ticity of  which  was  so  long  disputed,  was,  even  so  far  back  as  the  time  of  Sir  W.  Jones,  fully  cleared  finom  til 
the  doubts  that  sceptics  had  thrown  upon  its  discovery,  and  the  narrative  of  the  traveller  Bruce,  who  describef 
the  situation  in  which  he  found  it,  fully  accredited.  Recent  discoveries  have  put  the  question  beyond  all  cavil, 
and  they  go  far  to  prove  that  the  harp  of  the  Israelites  had  an  Egyptian  origin :  that  is,  if  the  instrument  that 
David  played  upon  was  a  harp ;  for,  notwithstanding  the  number  of  dissertations  written  upon  it,  and  Ihou^ 
Don  Calmet  has  had  the  daring  to  give  it  a  form,  aU  we  know  is,  that  it  was  called  chinnor  in  Hebrew,  and 
the  King-Prophet  himself  in  the  Psalms  frequently  calls  it  the  ten-stringed  harp.  However,  as  the  instru- 
ment upon  which  David  played  allowed  him  to  both  dance  and  sing  before  the  ark,  it  must  have  been  but  of 
small  compass  and  size ;  and  it  is  probable  that,  allowing  for  its  origin  in  Egypt,  the  necessity  arose  during 
the  many  peregrinations  of  the  Israelites  to  make  it  more  portable ;  and  hence  it  degenerated  in  oompaaa 
But  though  David  is  generally  represented  with  a  harp  in  his  hands,  there  is  no  testimony  to  prove  that  the 
Hebrew  chinnor  was  anything  like  our  harp,  for  upon  a  Hebrew  medal  of  Simon  Maccabieus  there  are  two 
sorts  of  musical  instruments,  Doth  of  which  are  very  different  from  the  harp,  having  only  three  or  four  strinsi 
each  ;  and  all  writers  learned  in  the  subject  agree  that  our  harp  is  neither  in  form,  compass,  nor  stringing,  li& 
the  lyre,  dtharon,  or  barbiton  of  the  Romans. 

We  may,  however,  fairly  conclude  that  the  harp  is  the  most  ancient  of  all  musical  intruments.  Mr.  Bnoe 
found  the  painting  he  describes  in  one  of  the  sepulchres  that  according  to  tradition  are  said  to  contain  the  dmt 
of  the  first  kings  of  Thebes,  and  which  lie  behind  the  ruins  of  that  ancient  Egyptian  city.  It  represented  t 
man  playing  upon  the  harp,  painted  in  fresco,  and  quite  entire.  He  states  from  the  detail  of  the  figure  that 
the  painter  had  about  the  same  degree  of  merit  with  a  good  sign-painter  in  Europe,  and  that  the  action  of 
the  musician  is  such  as  to  lead  us  to  suppose  that  there  were  great  hands  at  the  time,  and  that  the  capabifi- 
ties  of  the  instrument  were  not  only  fully  understood  but  amply  displayed.  The  performer^s  lefl  hand  ts  em- 
ployed among  the  notes  in  alto,  as  if  in  arpe^^o ;  while  stooping  forward  he  seems  with  his  right  hand  to 
be  beginning  with  the  lowest  string  and  promising  to  ascend  with  the  most  rapid  execution.  Bruce  looked 
upon  this  instrument  as  the  Theban  harp,  before  and  at  the  time  of  Sesostris,  who  adorned  Thebes,  and  pro- 
bably caused  it  to  be  painted  there,  as  well  as  the  other  figures  in  the  sepulchre  of  his  father,  as  a  monnmenl 
of  the  superiority  which  Egypt  had  in  music  at  that  time,  over  all  the  barbarous  nations  which  he  had  sea 
or  conquered. 

The  use  of  the  harp  was  known  to  the  ancient  Irish.     Mr.  Walker,  in  his  Historical  Account  of  the  LriA 
Bards,  says  that  they  had  four  different  species  of  harp.     The  first,  the  one  commonly  called  the  Iridi 
harp ;  the  second,  a  kind  of  dulcimer ;  the  third,  an  instrument  of  ten  strings ;  and  the  fourth,  that  of 
the  Welsh.     The  use  of  the  latter,  amongst  the  Irish,  may  have  led  to  the  opinion  advocated  by  Jones,  the 
Welsh  bard,  that  the  Irish  had  their  music  from  the  Cambro-Britons ;  but  we  think  the  contran'  the  fact,  as 
asserted  by  Giraldus  Cambrensis,  and  ably  and  logically  defended  by  Walker,  that  the  Welsh  had  their  muae 
from  Ireland.     In  comparing  the  airs  of  the  two  countries,  however  some  may  be  found  to  resemble  eack 
other,  the  Irish  have  an  internal  evidence  of  a  prior  period  to  those  of  the  Principality  in  their  cadence, 
phrasing,  and  structure ;  and  whatever  semblance  may  be  found  in  the  latter  appears  to  have  arisen  out  of 
the  model  of  somethinj' that  preceded  them.     This  may  be  found  on  a  careful  examination  of  the  melo(fief 
of  the  two  countries.     From  the  peculiar  progressions  of  these  airs  it  will  ciisily  be  pereeive<l  that  they  were 
originally  composed  for  an  instrument  which,  though  of  tolerable  compass,  was  imperfect  in  its  scale;  and 
their  structure — wild  though  beautiful,  melancholy  to  that  intensity  which  proves  them  offsprings  of  momentt 
of  felicity  unattainable  by  study — also  leads  us  to  suppose  that  they  were  generally  unaccompanied  by  any 
harmonies  however  rude,  and  that  they  were  composed  for  the  instrument  with  which  the  Bards  accompanied 
their  extempore  recitations  of  joy  or  lamentation.     From  this  source  sprung  those  soul-touching  air? » 
fraught  with  that  poetry  which  kindles  the  heart  to  desire,  or  melts  the  eyes  to  weeping — airs  so  thoroogUf 
genuine  that  no  one  accustomed  to  hear  them  could  be  imposed  upon  by  any  other  however  like ;  and  tbe 
more  careful  the  imitation  the  more  certain  would  they  be  of  being  pronounced  spurious. 

The  harp  of  Brian  Boiroimhe,  King  of  Ireland,  of  which  Dr.  Petrie  has  written  so  interesting  a  descrip- 
tion, was  small  and  portable,  such  as  we  may  suppose  that  of  David  and  the  Royal  Alfred  to  have  beat 
Harps  of  this  portable  form  are  frequently  met  with  at  the  present  time.  That  of  the  ancient  Irish  was  strong 
with  wire,  and  in  this  respect  entirely  differed  from  the  Welsh  harp,  which  was  strung  with  gut,  and  is  tlie 
one  from  which  originated  the  elegant  instrument  now  in  use.  Here  again  is  the  high  anticpntv  of  thehiip 
certified,  for  when  Wales  was  govenie<l  by  the  Druids,  ere  the  invasion  of  Julius  CVsar,  the  "VVelsh  had  it, 
and  the  Bards,  like  the  I/jvites  among  the  IIebrc;ws,  were  held  sacred,  llie  Venerable  Bede  asserts  that  the 
harp  was  used  as  an  accompaniment  to  the  voice  upon  that  island  in  the  eighth  century. 

On  what  occasion  and  at  what  time  the  form  of  this  beautiful  instrument  was  assumed  in  tbe  Ann*  of 
Ireland  has  not  b<»en  satisfactorily  ascertained.  Mr.  O^Hallaran  states  it  was  by  order  of  Henr}-  II.,  and 
Mr.  Ledwich  by  that  of  llenr}-  VIII. ;  but  the  reason  for  it,  or  the  authority  upon  which  they  found  tbar 
assertions,  are  not  given  bv  either  of  the  learned  gentlemen. 

The  Welsh  harp  of  the  last  centur}'  had  three  rows  of  strings,  the  two  outside  ones  in  unison,  and  the  middk 
row  the  semitones,  and  possessed  a  compass  of  five  oct^ives.  The  inconvenience  and  difficulty  of  perfbrmiBf 
any  complicat<^^  or  rapid  c»omposition  ujion  an  instrument  so  awkwardly  constructed,  and  presenting  so  maay 
barriers  to  dexterous  manipulation,  caused  the  music  couiposed  for  it  to  be  of  the  simplest  kind,  mostly  con- 
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itrtiilg  of  aim  of  about  sijcifwn  bars,  to  whic»b  was  sometimes  appended  variations  of  tlie  poorest  und  most 
Inikfiftg  des4Tiption«  ModulatioD  ofauy  frequeucy  was  impos^iblo  u{>on  it ;  und  ulihoii^h  tbe  advanUigeif 
oftred  by  ad  instrument  of  such  large  compass  and  power  oi  harmonie  eombination  were  but  ton  olnious  to 
the  musician,  yet  its  mo<ie  of  triple  :rtring;iiifj  ahiio^t  set  his  labours  at  defiance,     Ileuet*  arose  tbe  improve- 

its  wbieii  hftve  mofle  the  harp  capable  of  conveying  now,  id  richnesa  atid  brilliancy,  mn!?ie  of  the  highest 

it,  ludc«*ii,  no  musical  instrumejit  has  received  so  many  and  sneb  valuable  improvements  from  the  in- 
^  jtiity  of  modern  artists.  It^*^  eompaws  baa  bot*n  extended  to  that  of  the  pianoforte^  and  by  the  addition  of 
peiliLls  to  pruduoe  the  half  tones,  it  has  bt^en  redmvd  to  one  rxiw  of  strings,  m  that  tbe  performer  can  now 
pUy  in  Any  knYy  and  make  the  most  rapid  eiiromatic  niodtilations ;  wbei^eaa  formerly  for  every  change  of  key 
tl  ud  to  be  rc -tuned. 

Tliough  the  harp  possess  not  the  maasivenessof  the  pianoforte  for  stmidtaneous  barmomeA^  nor  the  mns* 
eokritr  of  tone  which  nudces  that  instmment  tbe  best  eonvevanee  of  the  ideas  of  the  gnnit  IMasters  ;  yet,  for 
sCnins  tif  melancholy,  brilliant  mpeggioB,  and  aerial  effects,  \t  is  unrivalled*  Bt'fore  the  time  of  lioclisa,  who 
Wtt0  harpist  to  the  first  Empc^ror  Na|>oleon,  it  was  little  umnl  in  England,  aave  for  aecompanjiug  the  voice  : 
Iw  ge&iim  developed  its  powers  an<l  proved  it  capable  of  fiorforming  the  highest  species  of  composition.  In 
Ml  orcJiestra  its  effects  are  eharming — its  vibrations  telling  without  predominance  above  tint  mass.  Mcj-erbeer 
iwi  Ufled  it  most  happily  in  his  ojieras,  and  those  who  oave  hem'd  Mondels-Hohn's  settings  of  the  IvTicB  of 
** ■  iiic*9  Atliabe  will  easily  c^ll  to  remembrance  the  felicitous  harp  passages  io  the  overt urt^  which  give  such 

"~~ —  j^^^  grace,  together  with  a  tone  of  tbe  olden  time,  to  that  nolile  compoi*itioH :  and  tbe  delicious 
pjfit  of  tbe  hymn  by  eight  harps^  bo  fn^sb  and  s^pai-kling  without  bordering  on  trivolity,  shows  what 
9Sni  to  be  founrl  in  this  instrument  by  a  <kilfid  musician. 

Tbe  liarris  exhibited  by  Marcus  AIose>!,  of  \Ve9tmorcknd -street,  and  manufactured  by  Erard,  on  many 
ocCMians  lielighted  the  visitors  to  the  Exhibition  by  the  sweetness  of  their  tones.  Those  on  the  gallery  ex* 
Ulnlfid  by  J.  liray,  of  Westmoreland -street,  demand  S]>ecial  notice  at  our  hamls,  inai*mnch  as  they  were 
aiailltii  lull  i1  by  the  eJthibit<?r.  One  of  these  was  a  double-action  harp  in  ultramarine  and  gold,  GJ  octaves, 
vltl^  atl  the  modem  improvements ;  and  the  otbiT  was  in  birtl-eye  n>aple,  G  octaves,  Gothic  pattern.  Mr, 
Br  '  uted  a  bcautifiil  specimen  of  Irish  manufacture  in  this  department  to  the  last  Triennial  Exhibi- 

liui  iUiyal  Dublin  Society,  and  a  further  specimen  was  sent  by  bim  to  the  New  York  Exhibition. 

THE    ORGAN. 

The  orgiui  is  the  most  goreecvns  and  many-voiced  instrument  known — sublime  in  its  effects  upon  the 
eilsetttbd,  and  niystorioiis  in  Us  influences  upon  those  unaci^juainted  with  its  structurf*.  Hence  tbe  fwling  of 
ch#  mi|w*rnaliinil  tluit  its  tones  frecpiently  induce.  At  the  present  day  it  affonis  combinations  of  superb 
!*«'••  -^jiing  requirements  for  the  peribnmmce  of  the  va.stest  btirmonie^,  and  allowing  ful]  scojk*  for  the 

B4  r<-  nm\  skilful  designs  of  the  composes     Tlie  variety  of  its  resources  has  led  to  a  range  of  cumptt- 

NlK»ii^  itin,  which  include  the  light  and  the  serious,  the  majestic  and  the  rapid.     We  have  arimt 

l>;  fop^  with  elabfirate  accompaniments  on  the  swell,  whde  the  pedah  suistain  the  bass  in  statt-ly 

n  ; — vreiudes  briUiantand  unfalti-riug — solemn  andmUeM  and  adagws  without  number,  tvuii  fttguea 
all  the  ingenuity  of  laborious  pediuitn^  or  evincing  those  rays  of  genius  winch  guide  the  stutient 
of  the  giant  Bach.  The  last-named  composer  appears  to  have  unden$tood  the  genius  of  Uie 
ami  Io  have  written  for  it  the  fitte-st  and  most  apprtfpriate  music.  Preludes  variolated  with  harmonies, 
ih©  fufltaining  powers  of  the  instrument  are  beautifully  displayc^d,  mvA  fujpies  whose  telling  and  caMily 
fubjects  keep  a  continuous  flow  upon  the  ear,  and  chase  each  other  through  a  labyrinth  ofmodula- 
alwA}-^  pursumg,  never  overtaking,  tdl  they  meet  in  a  colossal  bnrst  of  harmony  that  mtdces  the  heart 
«f  th»  fi^t^ner  boimd  with  joy,  and  which  no  other  single  instrument  would  give  the  corapoi^r  the  power  of 
lomiipUtihltig. 

Soch  is  the  might}^  power  which  the  organ  po«9ei5!W'S.     Then  for  expressing  the  massive  grandeur  of  great 

withoTit  the  voices;,  it  is  unexampled ;  while  for  the  accompanying  of  sacre<i  music  its  solidity  of 

art  '  less  of  colouring  have  made  it  the  chosen  instrument  for  the  Christian  temple.     Bcsifles,  it 

»  t  vfd  with  the  faculty  of  awakening  tbe  heart  to  devotion,  and  wafting  the  soul  of  the  iieni* 

to  ol  of  the  Greater,  there  to  plead  for  itself.    Ulio  ha**  ntit  felt— amid:!t  the  vaullCHl  aisle*  of 

every  distance  is  peo[de<l  with  shadows,  and  the  dim  religious  light  from  unseen  windows 

high  m  waii>  erected  to  stand  for  centuries,  timidly  streams  in.  as  if  half  afraid  of  banishing  them  into  the 

beneath — tbe  holy  inlluences  of  this  saen»d  instrument,  as  it  fills  the  naves,  flows  throughout  the 

aifllesi  and  aaoends  to  the  roof  in  incense  of  sweet  sounds— 

*'  The  branching  roof, 
Sftlf-pobed  ftnd  scrKupetl  into  x*a\  tbouaand  e^ls 
Where  light  and  ^hade  re[x«c,  and  mu^c  dwcll»^ 

Lingefiag,  ami  wandenng  on,  • 

Aa  loath  to  die." 

huA  |ilacca  are  the  fitting  ones  for  its  performanee;  and  whether  from  association,  or  from  some  peculi- 
ni^  widch  maked  it  less  efiective  as  a  solo  instrument  for  concert-room  or  music-hall,  than  others  of  smaller 
cinacity~-<ir  probably  from  the  iinpres«ion  it  h5avea  upon  the  mind  that  its  sounds  are  not  jjroduec^^l  by  th^* 
ikul  of  an  tn*ltviduaL— no  matter  from  what,  and  notwithstanding  aU  that  affected  dilletantelwi  may  say  to 
thi  csuotnuy — it*  »olo  eflects  are  lost  upon  the  multitude,  save  in  a  place  of  public  worship.  Tlie  few  may 
the  eimtrivaiioe  of  the  cotnposition,  the  skill  of  the  performer,  and  bis  dexterity  in  managing  so  com- 
miaiGal  maichine  ;  but  they  feel  not  where  art  should  awaken  emotion,  and  tbey  puss  away  without 
ij  of  ||||||||w^gaA^uu||ggL|MMg|]||^  1^^  memor}*  of  music  is  calculated  to  leave  upon  the 
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soul.     For  tliL»  convoyftDce  uf  mtlividiial  meloilvt  there  arc  require*!  a  crescundo  and  a  tliininiiCRilo  on 
sound,  eiXso  a  forzandn,  and  a  powvr  of  torcinj:  into  paKsiuri  fertiiin  jjhrajsc^,  always  keeping  ytKiti  ihv  ear  fhal 
thcfSf  tilings  arc  aeeomplijjbed  by  the  smiif  xoice^ — whctlu'r  it  he  human  or  artilidid,  causeil  ny  tho  )>nittt]l  Of 


m 


by  the  bow, — in  ivulity  a  succession  of  sounds  varied  in  tlieir  length,  bR^iultb,  and  euiphai^i^  by  the  will^  t 

ing  the  ixitelligience  and  teeling  of  him  who  produces  them.    Thi;*  the  organ^  with  all  its  gnuitii*ur,  in  drBdent 
in*     The  fioj^er  of  the  pertbnner  presi»e5  down  a  key,  which  by  a  meehanical  contrivance  ofjens  a  val^e ;  ilf 
is  thus  adniitt4.'d  from  the  beUows  into  a  pi{x*  cau^ttng  the  euiii>j^ioo  of  such  sound,  ands^uch  otdy  as  the  mak^^ 
intende*!  that  pijie  to  s(^»ealt.   So  long  as  the  linger  is  kept  upon  the  key,  and  th«  Wllows  blown,  the  pipt^^^^| 
jL^ive  fortli  the  Hfntm  sound — or  the  sncee^ion  of  the  soujid^  of  a  &cale  without  any  modifieatioii  or  MinciD^fH 
oO",  as  each  pii)e  lieJon^ing  to  every  stop  is  voiced  alike.     The  finger  of  ihe  player  has  no  jiower  by  profliQi^ 
or  otherwim.^  of  altering  in  the  slightest  deOToe  the  tones,  it*  busine^<*  Indng  nienrly  to  ojien  and  close  m  ?sh« 
b^v  putting  doivn  or  letting  up  tla*  key  as  the  rau.sic  may  nniuire.     No  matter  what  hi.-i  pai^sion,  his  ahandim, 
hnt  fire,  his  energy,  or  his  pathos,  he  merely  puty  in  motion  a  machine  made  to  pnnduce  cvrtain  eiTeetd  mttk 
tnathematieal  precision  ;  but  from  its  construction  totally  incapable  of  shuwiog  the  shadf ?  of  feeling  whick 
may  pass  through  the  |H^rlbi'mer  s  mind.     Hence  doe.s  a  simple  melody— however  judit  iously  the  sUin  tipca 
which  it  is  placed  be  selected,  and  however  dexteromily  it  may  be  accomjianied  on  oH  '     iiMtra- 

meat  iiy  harmonies  pur]H>sely  enriched  to  throw  it  out,  always  tell  of  it**  mechanical  j  i  JilwaTR, 

no  matter  how  much  itji  beaut}^  may  be  confessed,  sound  t\s  if  devoid  of  soid;  wanim-  tiun   ujn  uty  whjdi 
awakens*  a  i*orre,'^|K>nding  divinity  in  others — ^that  which  is  the  power  of  genuine  art,  it*  tsupritmacy tht*  chain- 
ing to  its  triumphal  chariot-wheels  the  b<'st  and  most  elevatmg  sympatliies  of  our  couimon  tmtaxe.     hletk* 
dek^ohii  has  evaded,  with  great  pnifoundne^s,  the  exhibition  of  this  detect  in  his  ct^lebrat«-d  Sctiiatas  for  tilt 
organ  ;  but  even  with  all  his  dexU'rous  mamigement  in  li«xiding  with  harmonies  upon  the  mvell.,  the  aPOQin- 
panimentj^  l^iven  to  the  subjects,  and  the  majestic  motion  of  the  pedal  basics — yet  are  not  t!»e  uatnraJ  li4fd* 
neastts  and  hnmobility  of  the  instrument  conquered.     Tlie  only  ct)mpensjition  for  the  detects  now  iipikeii  </ 
is  the  itweli,  which  certainly  uihnitH  of  a  lengthened  crescendo,  but  alywvs  Ujo  loug  to  give  the  torzaiwla, 
without  which  that  nice  and  ijitelligii*ut  t*xj)ression  necessary  for  the  taithfid  d»?livt'r)'  oi^  a  simple  meindy  cm 
never  be  arrived  at.     The  solemn  magmticenice  of  this  multifarioujily-voiced  tmlrunient  ia  only  fitted  ^ 
masses  of  sound — large  hannonic  combinations  that  come  upon  the  ear  in  a  peal  and  startle  by  their  ttniaeii-' 
»ity — stately  andantes  and  adagios  llowing  along  like  some  broad  river  too  deep  and  strong  to  p^nnit  ttl 
wjiters  to  be  curled  into  wavelets  by  the  pasi*ing  breezes ;  but  above  aU,  for  the/iig'iw,  a  speciea  of  i^^mpod- 
tion  so  entirely  adapted  to  the  geniui^  of  the  instrument  tliat,  no  matter  how  well  pedbrmed,  they  aiv  g*'»»- 
rallv  meagre  and  confusetl  on  any  oUien     Uere  the  determined  succession  of  notes*  called  the  sub|c<^  b 
toll uiglv  inters] M'rsi'd  tlir»iUghout  the  movement,  and  the  replies  in  the  ^/M  and  f/- '   '         ' 
palj^abfe  to  thr*  eaj',  a*;  they  chase  each  other  through  even'  vanity  of  key.    The  ik'cuI 
the  eojnf>lieate<l  machinery  of  the  organ,  and  frcnn  its  breath  being  supplied  mechiUijr:iij\ .  ih  i 
in  the  rL'iulering  of  tliese  works — the  fiigue  requiring  neither  lights  nor  shades  in  its  deliver^',  ;i 
of  that  auguientation  of  sounds  wliich  the  orgaiiiat  has  so  much  at  his  disposiil*     In  fiv'    *' 
t^ompo^ition  are  no  more  than  elaborately  construete*!  pieces  of  musical  mechanism,  in  wlil  la 

be  as  readily  tracod  as  those  of  a  matheniatical  pr<»blem;  and  heniH.*  are  they  most  ]*mh;,  r 

the  most  mechanical  of  all  musicad  instruments.    One  of  the  most  gnw^ifid  and  lx*autlr 
organ  is  the  incitement  it  gives  the  musician  t*»  extemporiaje.     No  other  instrument  yi^- 
extent  of  keys — mi»dem  organs  generally  consisting  of  three  benches,  each  equal  m  eouij  >- 

forte,  with  a  row  of  keys  for  the  feet  eddied  ftefUih^  generally  two  octaves,  and  sonjetime-  .t4 

a  half  in  extent,  and  a  multiplicity  of  *fw/).*,^^all  contrived  to  produce  divers  and  many-cidourefi  tstirfta 
lliere  an*  alsc»  many  copuhi?  to  couple  the  ste^U  to  the  great  organ,  the  manufdn  to  the  nedaU^  t&c,  aai 
contrivances  to  t)ermit  him  to  augment  or  decn*asC"  the  force  of  souml  by  the  use  of  couiftositton  nrdWj,  wliick 
take  out  or  put  m  a  number  of  stops  at  a  time,  without  comjx'lling  him  to  t^ike  his  fmgers  on  tiic  keT%or 
move  hia  hamls  from  fu»e  Wnch  to  the  other. 

Some  notion  of  the  scope  afTordeil  to  the  musicuui  for  this  purpose  may  be  formed  fW^iu  iti**  fiiUowiiif 
dcacriplion  of  the  organ  built  by  Telford,  jdaced  above  the  Dais  in  tlie  Exhibition.    It  po>  :  Wpwi 

organ  a  eonijmss  of  CC  to  G  in  alt  with  sixteen  st^qw,  fifteen  of  wliich  have  each  a  nink  oi  »u|E)ioot 

the  entire  compass,  and  one,  four  ntnk*.     The  choir  organ  is  of  the  same  length,  and  coiu.iM)^  -* "h.  ;. 
with  rank^  ofpiju^-s  to  each.    The  swell  is  also  frcmi  CC  to  G  in  alt,  and  ccnnpri!*es  thirtirn  stcips*    It 
octaves  and  a  h;df  of  jxnlals,  with  nine  stops,  oiw?  of  tlieni  having  four  mnLs  of  [/q»es,  and  fivti  cupuWi^  m^uu 
six  composition  pedal*  (ur  purjjoses  enumvrated  above.     The  total  nmnber  of  pi|M*s  is  "IKV^, 

From  these  details  some  idea  mav  be  formed  of  the  tascination  of  this  iwwerful  machine  of  m>utid§  for  tl» 
educated  musical  man,  the  lover  ofliis  art.     We  cannot  wonder  that  he  should  sit  for  hours  making  net 
combinations  from  the  powers  at  his  disposal,  revelling  in  imaginative  sulyects,  wii]i    irr, mir.niintu  rt*  m 
various  figun's,  ivjoicing  in  the  llights  of  his  own  fancVs  and  the  treasures  of  music  In 
Ids  own  hands.    Nor  can  we  feel  surpriaed  that  he  would  sit  fiXKiless  in  the  4"hill,  dain- 
e^rly  morn  till  the  e#»ming  twilight  vrarmsl  him  of  the  hours  that  had  sped — as  many  h»\e  d*^» 
these  rare  and  exquisite  delights ;  nor  that  the  youth  so  wrappe<l  in  the  maxe,s  ofsww^t  sound,   > 
iomed  to  listen  with  intensity  to  all  the  rehitive  hammnic  combinations  and  their  various  r 
unravel  them  when^  they  iaH^me  <*orapHcate<l — and  to  h'arn  to  apply  them  in  contjKisition,  tilJ 
tho  i'Juu.18  of  his  brain,  in  form  and  beauty,  the  bewitching  o|>era,  or  soul-subduing  oratorio;  : 
a  person  should  walk  f<»rth  amongst  men — a  Ilaudel  or  a  Alendel^john — j*nd  leave  Uie  glurit?a  * 
to  ilhuninc  musicjU  art  U*  all  fKisterity, 

It  may  be  hen«  remarked  as  curious,  that  with  all  thc§e  vast  powers  ftnd  nppliancca  for  tlie  tirodtictiifi  ^ 
sound,  the  organ  is  so  imperfect  an  instrument  as  to  W  st*ldoin  in  tune,  nevf*r  so  in  all  keys*  ili«»  mail  cs* 
triiordinary  instancv  of  chscord  and  untuncuhteueSvS«  being  almost  absf>rl>ed  in  the  sonoruuic  grandif mr  «]f  tbt 
instrument,  is  found  in  tbc  st^ulalu^ra,  mixture,  tuid  curo^l.    £icli  of  ikise  »Uii^  Juui  gumsfmUjr  tluw  Tvkl 
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r pipes,  givirt*!  the  thirds  fifih^  and  eighth  of  the  noto,  or  number  of  notc^  pUyed — the  third  always  being 
~  r,  eo  thiit  in  any  piece  of  mttsic  all  the  eliords  liearing  a  minor  third  are  floeonipaiiied  also  by  n  rntjjar 
The  iintuneableness  of  this  sec^nis  prv^posterous  iu  theory ;  and  yet  wb«^n  these  iitoj)s  form  the  suf»er- 
jirtirtiinf  of  sound,  upon  the  basis  of  the  j^n:^at  organ,  they  m\*  lx>rne  with  pleafsure^  mid  consideretl  to  add 
mneii  to  the  brit^htne^  of  the  whole.  ^Vhu  may,  and  we  btdii^ve  do^'S,  nriae.  tVoin  tlie  dLstanee  of  the  inteniils 
vhich  the  pipes  <bnu  with  the  diapai*on^  being  ttie  seven  teen  th^  nineteenth,  and  twenty-seeoml:  tuit  the 
addition  of  them  to  any  composition  in  a  mttutr  key  is  intolerable,  chan^^ng  niiijuie  into  noise%  and  briiliuney 
iniu  »en.*aminjr,  Sometiniea  these  stopiS  have  a^  many  aa  foiir,  five,  and  gjx  ranks  of  pifx'i^,  each  giving  the 
iiitervjAk  8tateil  above  to  every  key  pre^SL-d  ilown  by  the  fin|T;era  of  the  organist.  All  the  defects  we  liave 
StAte^l,  and  many  raore,  are  swallowetl  in  the  vast  volumes  of  sound  emitted  by  this  insftrunient;  and  it  is 
ooiy  when  injudieiousily  used,  and  when  its  stujx'ndous  resrjurcca  are  diverted  from  their  le«jritiniate  purjxises, 
"^■^  — *  ill  the  ijniorance  of  the  tyro,  or  the  vanity  of  an  artii^t  who  will  saerifiee  every  noble  quulity  of  the 
to  hi»  own  eoneeit,  and  substitute  dexterous*  maniptdation  and  fanta,Htic  tritrkery  for  that  soienm  and 
labour  by  which  alone  its  splenilours  can  be  developed-^that  these  glaring,  hai*^h,  and  unniusieal 
i  9tatid  out  in  their  nakedness;  that  it  impotcntly  cries  like  an  imprisoned  giant  tortured  by  a  fool,  and 
I  to  breatJie  in  eloquent  strains  it*  soubsoothing  harmonies,  or  thunder  its  mighty  utterances  iu  tonca 
I  elevate  the  heart  to  a  sense  of  the  sublime. 
Tbe  vast  capacity  ofthe.se  instruments  may  be  conei'ived  from  the  following: — ^The  organ  of  St.  Paul's, 
Fnmkiort-on-the-Maiue,  hastJiree  rows  of  keys,  two  set*  of  pedals,  and  seventy-four  stops  ;  that  of  St.  Peter, 
Goerlltz,  U{)|>er  Lusatia,  has  three  rows  of  keys,  eighty-two  stops,  and  three  thousand  two  bundre^l  and 
•eruiity  pipt»^,  antl  is  blown  by  twelve  pairs  of  bellows;  tlie  givat  ILiariem  organ,  at  one  time  con^-idered 
(be  Uj^tsi  in  the  wurld,  contains  tive  tbousand  pi[H'3 ;  and  the  splendid  instrument  in  tht;  Town-Ilall  of 
Knninuham  is  thirty-five  feet  wide,  fifteen  ili*p,  and  tortv  high ;  has  foiu"  stits  of  ke\  s,  ami  five  pairs  of 
beUows;  the  timl>er,  met-al,  and  other  materials  employed  iu  its  format Jou  amount  to  tbe  enormous  weight  of 
forty  tans.  But  id  I  thei?e  will  be  put  into  the  shade  by  thai  nuw  ereiiing  in  St.  (reorj^'^s  Hall,  Liveqjool, 
vhich,  if  we  may  estimate  by  the  cost  (£*il,tMKI),  will  be  the  largest  and  finest  instriinient  in  the  world. 

To  coQie  back  fixnn  these  k^viathans  to  those  which  were  iu  our  own  Exhibition,  we  nmy  observe  that 
Bevington's  or^^n  wliich  wasat  the  east  end  of  the  Gn^at  HalJ,  is  Iwautifulty  voictd  and  well  Wdanced ;  and 
atains  twenty -seven  stops  and  five  couplers,  and  pedals  from  CCC  to  D,  with  thrt^-  composition  |>edals.  The 
fldi»,r  was  very  happy  in  the  placing  of  this  instrument,  its  position  haviu^^  been  the  most  sonorous  iu  the 
Ittildiog.  TelfonTs  organ,  though  double  it,s  size,  and  splendidly  voiced,  giving  to  the  performers  all  the 
ftsmifcjitta  fequiaMl  to  pniMlucethe  largest  e fleets,  was  so  injtired  by  tin*  situation  it  occupied,  that  its  weight  of 
ti  idelt,  its  bnlliancy  dulled,  and  it^  articulation  confused.     'Hiongh  the  instrurucnt^  were  uTider  the 

li  *  gOLMl  phiyei's,  Dr.  Sti^wait  and  ^Ir,  Civft,  yt^t  the  pTfonuaiui^s  were  on  tbe  whole  inclfective, 

va  li^  to  the  unfitness  of  the  Industrial  Temple  for  such  rlisplays.     It  would  have  been  all  venr  wdJ 

1  i  the  organs  played  ufxin,  :ls  they  were  in  the  London  Exhiliition,  to  show  oft' their  pow«'rs,  but  to 

L  I  daily  organ  performances  as  an  attraction  for  visitors  was  a  mistake  in  two  wins — being  ti»tally 

IS  iug  with  the  objects  for  which  the  building  was  eivcte<l,  and  calculated  in  rm  way  to  chsplay  the 

£.  /■•ntlemen  who  perforoieil.    At  the  sujierb  |>erforniance  of  ehond  music  g^iven  at  tbe  ojiening  of 

t  relfoni's  organ,  notwithstambng  its  positi^m  being  so  much  agmnst  the  display  of  its  power* 

i1  It' — upholding,  enriching,  and  filling  up — being  fi-*lt  throughout,  not  above,  the  voices  and 

ivr.  S  ,fr;T,  :^nstaining  the  harmonies,  adding  to  the  brilliancy  of  the  (*horal  efiects,  an<l  giving  tothe  whr»le  an 
m-  I  .1)1 1  ;jrandeur  which  it  could  not  have  had  without  it,  however  bri<^ht  the  band  might  have  txu'n,  and 
|r  I  u  fjii^  the  chorus.  Here  the  organ  was  applied  to  its  gi*andest  of  legitimate  us€*s,  aiding  a  mighty  band 
jii»  1  III,'?!-,  and  lieing /<<//  rather  than  heanl.  How  ditlerent  from  ajjplying  it  to  the  performanw  ol'oiKmitic 
ftjr^  -  i  t.  tUaiis  written  for  the  humjui  voice,  which  are  just  as  much  out  of  character  on  thi«  noblest  ofinatru- 
tii.  r,t '   ['  \  ft*^v  woidtl  be  on  a  clarionet  or  bassoon  ! 

a  ivoured  to  give  some  idea  of  the  genius  and  pwiper  application  of  this  instniment,  we  shall 

fiir,v  J.  :  sketch  of  its  origin  and  history.     Its  origin  is  hidden  in  obscurity,  and  all  we  can  leanj  is 

til  I  borrowed  from  the  Greeks,  as  Vitnivius  descrilK's  one*     He  attribut«*s  the  inven- 

(  *  ars  before  Christ)  ;  and  Ctesibus  impntved  upon  it  by  the  use  of  water  and  of 

k  lipKtyed  the  fall  of  water,  pumos,  and  ditfereut  kinds  of  bellows,  to  cause  the  motion  by 

T  iiriKlueed,  and  at  hist  .*itoppea  at  the  wind  bellows,  which  was  set  in  motion  either  by 

•ntiir  ur  ii'nu.in  -ii.  ugtL  Heuce  aro.se  two  kinds  of  organs  :  thnt  uk^vihI  by  water  was  called  hjdrnufii\  and 
tbjkl  by  wind  pneumatw.  However,  there  wjis  no  fiilferi'iice  in  the  principle,  as  it  is  only  by  air  the  pipes  can 
|PQi|ll<*r>  't  ^.fMH<t.  Although  the  earhest  description*  apj^eur  to  belong  to  the  hydraulic,  it  seems  natural  to 
■PpB^  matte  one  to  have  lx*en  first  invented-     An  engraving  given  iu  Sir  John  Hawkins^  History 

iOIii^  ,  -i  monument  in  Rome,  seems  to  confinn  the  latter  opinion.     That  mentioned  l)y  Viiruiiua 

«!•  am  kfiinfuHcim.  l>u  Cange  quotes  an  epigram  descriptive  of  an  organ  said  to  have  been  in  the  jwsses- 
■en  of  Julian  Uic  Apostate  in  the  fourth  century,  tmd  concludes  that  it  was  not  an  hydraulic  instrument,  but 
iMOllllrcl  macb  the  modern //rt<?Km«/fc  organ.  St.  Jerome  mentions  one  with  twelve  (>airs  of  l)t?llowit,  and 
IAhII  pipf^  t*>  **Jich  key,  whuh  might  Lk;  heunl  at  the  ilistJinet!  of  a  mile  ;  and  another  at  Jerusalem  which 
nwlwftrt)  at  the  Momit  ol' Olives.  Piuie  Vitaban  is  generally  allowed  to  have  been  the  first  who  intrfHlut^n-d 
Ihn  ergmn  into  the  wTvir^  of  the  Catholic  Church,  about  the  year  iJItL  Hr.  Hurney  says  that  ancient  annalists 
trie  mutimouji  in  stating  that  the  first  organ  t*een  in  Franit*  was  sent  from  Constantiuopie  as  a  present  to 
IQag  F«>|tili4  father  of  Cliai'lennigne,  by  Constantine,  ui  7.li7,  Thi^  as  well  as  Julian's  epigram,  gives  the 
invvition  to  Gniccje.  It  is  curious  that  the  Venerable  Bede,  who  died  in  7o5,  not withstani ling  his  minute 
ijarilpliiiii  of  tlie  manner  in  wliich  the  psjdms  and  hymna  were  sung  in  the  churches,  says  nothing  of  the 
orfpBt.     *'  cortling  to  Muratori  and  Mabillon,  organs  became  common  in  Italy,  Germany,  and 

£11^;  -nth  century,  about  which  time  they  wei"e  admitted  into  the  convent*  throughout  Eu- 

iQp^     i  iiL'  j^»wi  .iA*i.»un,  in  his  Essays  on  Church  Music,  gives  t:<!veral  historical  notices  coneemiug  tlie 


248 


THE  miSH  INDUSTRIAL  EXHIBITION. 


ICu^X 


origin  and  prop^as  of  the  organ  previous  to  its  general  admissaon  into  our  churches.    Tli  -  ^--*-  nttc^pti 
were  very  rude  in  congtruetion ;  thi»  keys  were  four  or  five,  and  s*>rQ»?time5  six  indies  bni  ^s  ww» 

of  brass,  and  the  compass  did  not  e-xceed  two  octaves  in  the  twelfth  ct'nf^''       ' *  '•^'  *-'^*ft!m 

appear  to  have  l>een  introduced  at  Venice,  A  description  of  one  procured  bv  1  bk 

cathedral,  in  951,  state*  that  it  was  the  largest  then  known,  ha\ing  t weu ty  -Ax\  i  ty 

men  Ui  fill  them  with  wind.  It  had  ten  keys,  with  forty  pipes  to  each  key*    1 !«  ;•    v  .?    ;ji,  ry 

Cathedral  pre\dous  to  the  year  1174.   At  Veuice,  about  toe  year  1171,  the  iiii]j^rt:tiit  ;<  I;  -^ 

made  by  a  German  named*  Bernhard  ;  to  whose  conntrjTnen  we  also  owe  most  ot' the  otiicr  iii  rjt 

Tlie  organs  built  by  Schmidt  for  St.  PauVs,  the  Temple^  St.  Mary's,  Ox!brd,Tnnity  College,  ( *ui 
were  commonly  confined  to  four  octaves  from  CC  in  the  bass  to  C  in  alt.     Tliey  are  verj  - 
the  generality  of  niodcm  instruments  ;  so  much  so  that  they  have  had  their  compass  extend, 
improvements  added  during  the  last  centurj' by  Byfield,  Suetzler,  Green,  (iniy,  and  others,     ih*    *      1    •' 
organ-builder  in  En^^land  was  William  Wotton,  of  Oxford,  who  built  in  1482  an  organ  for  Mcrton  r   !•  - 
also  one  for  the  Chapid  of  Magdalen  Collegis     The  old  organ  at  York  (since  burnt)  was  one  of  tb' 
escaped  the  destruction  of  those  instrument«?  during  the  civil  wars  ;  although  Cromwell  himself  wair 
of  the  organ  that  he  caused  the  one  at  ^lagtlalen  Court,  Oxfortl,  to  l>e  removed  to  Ilamptou  Court.  It  ^^ 
afterwanis  restored  to  the  College,  where  it  remained  till  1740,  when  it  was  removed  to  Tewksburi',  and 
has  lately  been  remodeJliHi  and  enlarged  by  Willis.   In  ItjGO  tlierc  were  onlv  four  organ -buildeni  in  Knglatiii, 
and  at  the  present  time  we  can  scarw'ly  boast  of  more  in  Ireland ;  but  whde  wi*  have  a  Telfonl  t4>  maimfar* 
tnre  such  firat*ckss  instruments  as  he  has  turned  out  of  bis  factor^',  we  may  confidently  look  forward  to  a  »tir- 

le  F^l«-Viltir»n,wlucfc 


cession  of  builders  in  this  country  no  way  in  fen  or  to  any  in  Europe. 

Tliere  was  a  stnall  organ  by  liVhlte,  another  Irish  builder,  in  the  Furniture  Court  of  thi 
claims  a  word  of  praise.  It  is  a  finger  organ  in  a  handsome  Gothic  case,  ia  nicely  voiced-  ar 
Buflicient  for  a  cliurch  of  limited  size.     A  amall  but  excellent  chamber  organ,  by  Bevi 
exhibited. 
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MIBCEIXANBOUS  MTSICAL  INSTRUMENTS. 

In  the  Court  of  Antiquities  in  the  Exhibition  were  to  be  found  8ome  musical  instruments  which 
illustrate  the  histor)'  of  the  past.     Among  these  was  the  Dalway  Harp,  which  was  h>>ked  U|K>n  with 
veneration  by  Bunting  as  to  be  thought  worthy  of  a  minute  description  in  his  first  col  Unction  of  0 
Music  of  Ireland.''     It  con taiued  twenty- two  strings  monj  than  tn at  of  Briim  Boiroimhe,  tlie  i  ajg 

only  thirty  strings.  ITenct^  it  was  capable  of  prtxlucing  larger  musical  eifects,  and  must  haw  U-i/u  <  ijium,  in 
scope  and  brilliancy,  to  music  of  abnost  the  range  of  that  of  the  present  time.  Carolairs  Hiirp  mu^t  alsw 
have  bet*u  of  considerable  compass,  as  it  is  about  four  feet  high.  Perhaps  upon  this  ver)^  instrument  did  thai 
last  of  the  bards  comjiose  his  bright  and  soid-stirriiig  platLrties — short  pieces  of  music  so  entin^lv  oiig^ 


.;r, 
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that  in  the  whole  range  of  the  art  we  know  of  nutbiug  to  liken  them  to — for  the  Italian  W 
aome  resemblance,  haa  not  the  reckleaa  diu^^h,  the  droller>%  and  above  all  t!ie  mehin' 
grotesque  pbraaa  that  distingutsh  these  curiously  beautiful  compositions.     Perhaps  ujk 
did  he  compose  "  Aileen  Aroon,"  a  melody  so  replete  with  the  \ery  essence  of  musical  th* 
its  tale  to  every  hejirer — and^  perhaps,  upon  it  did  he  accompany  liiuiai»lf,  as  he  sang  it  to  tii 
wrapt  in  the  efysian  of  fancy,  infiuence^l  by  the  brigbtness  of  her  presence,  though  he  eoulii  «»  i 
with  his  sightless  eyes.  The  harp  of  0*Neil,  also  there  exhibited,  was  most  likely  manufacturetl  dur. 
of  Elizabeth.     What  a  host  of  memories  dn<'s  it  call  forth  t     lJ[>on  this  same  instruments  p<*rbap*,  %% 
played  that  exquisitely  melani'holy  cuV,  "  The  CooUn" — as  the  youtii  lamented  the  loss  of  tho*'  1«»^ 
adorned  him  antl  made  him  more  comely  in  the  eyes  of  the  fair.     Amidst  the  host  of  historic  i 
caJle<:l  forth  by  the  collection  of  which  these  musical  instruments  form  a  part,  we  think  none 
thrilling  interest  than  those  they  awaken. 

There  were  also  in  this  department  a  set  of  bagpipes,  once  the  property  of  Lord  Edward  Fitzgcamld,  and 
another  set  belonging  to  Ijord  Rossmore,  beautifully  mounteil  in  silver,  and  studdetl  with  pretzious  vkmc*, 
said  to  have  cost  £:300.  ^Mien  this  instrument  was  first  intr<xluced  into  this  couutr)-  is  nvi  knomrn.  U  « 
likely  the  Norwegians  and  Danes  brought  the  bagjnjH?  into  Scotland,  as  they  long  |x>*«*H>d  tlu-  '"»■—'-  of 
the  Hebrides.     But  the  Irish  pipt^  diifurs  from  that  of  the  Scotch  in  the  mode  of  providing  tb  rh 

is  not  blown  into  it  by  the  lips  of  the  perfunncr,  but  by  a  bellows.  It  is  also  mucn  sujjerior  in  ^ — .,.  ^  -i»d 
softness  of  tone ;  for  while  the  former  is  scarcely  tolerable  in  the  ojKm  air,  the  latter  diwourscs  swwrt  soinalt 
suital>le  to  a  lady*B  chamber. 

In  the  Zollvi-rein  Department  were  three  Cremona  violins,  exhibited  by  Tepe,  of  0^  luoln^ 

Tery  like  genuine  instruments  of  this  highly  prized  class.     When  the  violin  or  fiddle  was  fir  ^h  ail 

At  present  known^  neither  can  we  discover  the  nation  that  claims  that  honour.  However,  thrre  i»  re«iMO  lo 
sapposo,  that  nA  no  instrument  played  with  the  bow  was  known  to  the  ancients,  it  must  have  had  a  medtflml 
origin.  The  form  and  character  of  tht*  violin  used  in  England  in  the  time  of  Chancer,  who  mentions  it,  cbo* 
not  be  exactly  ascertained ;  and  it  is  probable  that  trom  its  first  intrwluction  it  underwent  a  v«ri»»f  y  r»f  jilt«9«* 
tions  and  improvements;  for  even  towartls  the  end  of  the  sixteenth  century  tin  t^hapc  ajM  .  x%^ 

and  undetermined-    It  has,  however,  long  attained  its  prcst*nt  excellence,  antl  fonntxl  thi'  I*  niuieyji 

at  all  musical  performanct^a.     Indeed  without  violins  and  their  relatives — -violas  and  \"  "  m| 

music  could  not  have  progrefssed ;  as  the  expressiveness  of  note.s  produce<l  by  the  bow  1  ^ 

rendered  by  the  human  voice.     Ttwse  instruments  produce  the  most  thrilliug  eff    ^  y"^*  eTrry  suadt 

of  feeling  from  the  mimls  of  the  performers  to  those  of  the  audience,  while  in  hn  ral  tnaMtng,  tltfi| 

give  a  richness  and  firmness  to  the  ideas  of  the  comjmser  unattainable  by  any  oiii.  .  .  ■•'  Hiund,    Hi* 

violin  evidently  had  itt»  origin  frtmi  the  \iol,  a  stringed  instrument  that  rt^sembled  it  nd  toiie.    ft 

had  five  or  six  strmga,  the  tones  of  wliich  were  regiilated  by  being  brought  by  the  fiii^^;.-  ......  cXHitMS  wHk 


i  X,]     PinLOSOPinCAL,  MTSICAL,  AXD  StniGICAL  rXSTKmiENTS,  Etc. 


249 


I  h  which  the  neok  was  turmihed.     So  receTitly  as  during  the  Protectorate,  the  okl  viol  was  much 
||}|  'iL  but  at  and  siDce  the  Re!4toratiou  it  rt'MuiiUMl  lij?  tbniit^r  tXJii.seiiiifTietv  till  now  it  has  fttirly  beuteii 

lu  pari!  I  (  :iiA  « 't  i^rifLifor  out  of  the  lieKl.  The  ^ioliim  ot'Crc'mona  were  iinuiulactmHid  hy  a  family  consisting 
of»  fitthrr,  t .  I  Mil-,  Hid  a  j^^andson^  tiamtnl  Aniati,  uiitivesof  that  town,  who  flouni<lii*d  uhout  theywir  1(>(KJ. 
T)v  '-  *-  ':u  uL>  oi  thoir  Tuake  arc  distiiij^^iisht^d  by  tiieir  niildiiess  and  wwix^tntiss  of  toiie^  and  niui<tJy  have  a 
yi  in  the  varnish.     Ik'sidiii*  i\n.-mi  thort*  wen?  two  wrsons  oftbe  uanu*  of  Stradivari U3,  of  Cremona, 

mwU'^^  ^rii^ms ;  the  tattler  was  living  at  the  beginning  of  this  century  :  his  signature  h^  AriioniuM  Strtidi- 
~^  Vrcmonenxis^  fiiviehfii  Amio,'^  Audi'ew  Gamier  yfv^  ab«o  a  much  esteemed  maker  at  Ci-emona.  He 
Ibi^  name  thus — *^  Andreas  Gauriierius  Jeeit  Oremoni^  snb  titulo  SamttE  Tt^rexir^  1080.'^  A  JStradu- 
intis  i»  known  by  rta  fiill^  rieh  tonc^  Tiie  varnish  of  those  made  by  the  father  is  yellow^  whde  that  of  the 
Mm  is  red.  The  viohus  of  Cremona  are  exee<-Hled  only  by  those  of  Stainer,  a  German,  whose  in.«trumcntM 
idv  n*mArkable  far  a  full  and  piercing  tone  ;  his  signature  is,  '^^Jacftbus  Stain^rr^  iw  abmm  prope  jErmponttLm^ 
1647,"  The  vandsh  oi'  the  Stainers  is  yellow.  Another  eelcbratetl  maker,  Matthew  Albania  ^'K^s  his  lumui 
thus— '^*  3/«f(Am«  AllHimtJt  fprii  in  Tifrul  Btthnniy  1*j54/*  We  have  been  thus  particular  in  giving  the  aig- 
VAtiirvf;  and  c<j>luur  of  varuii^heia  used,  in  onler  to  guard  thosf^  eiirioiii*  in  thetie  insLrunient$,  and  desirous  of 
ftn^  a  real  Cremona  or  Stainer,  against  imposition.  Other  characteristics  distinguish  them  from  each 
►•  for  instance^  the  Straduarius  viohns  are  larger^  and  have  a  wider  box  than  the  Amatis,  but  thegi-and 
cli  '  ie  u  the  tone.  England  bojisti^  of  J^ome  celebrated  viobn -makers,  whos<'  iufitruinenti<  m-e  very  much 

u>  r.     Two  violins  ejdiibited  by  Hugh  fiordon,  ol*  Lisbiirn,  show  that  the  manuiiicture  of  thest*  in- 

«riiineiit'<  is  still  suocessftdly  carried  on  in  Ireland,  Fonuerly  I>ub1in  was  celebrated  for  its  makers.  'Thoee 
of  oar  northern  manutaeturer  possess  a  new  form  and  a[>i)lieation  of  the  sounding-post,  endently  calculated 
k»  aoften  and  enrich  the  tone. 

An  hamioniura  exhibited  by  IMetzler^  of  l40ndon,  is  worthy  of  notice,  as  it  pre8ent<-»d  large  advantages  to 
the  [M-rforraer,  jwssessing  a  ct>mpass  of  five  fietaves,  and  having  twelve  stops,  jliert?  is  a  mat^hiner}'  attached 
to  iL  which  can  be  jidju.*rted  over  the  keys,  that  permits  it  to  be  playetl  alter  the  manner  of  a  concertina;  or, 
wben  r\-moved.  as  an  organ  on  the  onlinar)'  keys.  It  ia  one  of  tlie  most  com[irehensive  instruments  of  the* 
thB& ;  and  were  it  not  that  we  l)elieve  the  genuine  organ  etieets  can  never  be  imitated  by  any  othei*  iustrunieiit, 
te  would  iwiy  that  it  would  answer  all  the  pur|.ioses  of  a  small  organ. 

Mr.  Scales,  of  College -gn'en,  exhibiteil  some  concertinas  of  his  own  manufacture  that  deserve  moiv  than 
ft  [las^injZ  vronl  of  commendation.  The  ctmeertina  is  an  eiitiixdy  modern  instrument.  It  wa.s  first  patented 
11  tTS.  Wheatstone.     It  ie  the  invention  of  Professor  Wheatstone,  bv  whose  Hcienlitic  hdxjurs 

[ii  inprovements  in  the  construction  of  iustniuients  with  vibrating  plates  have  l»een  elleeted. 

]  J  this  mstrnment  are  produtvd  by  vibrating  plates  of  metal ;  in  eontradistiiiction  to  strings,  as  in 

V  !  t*%  harj>,  violin,  &c.,   or  tubes  as  in  the  organ.     The  tones  of  the  hannonium,  seraphine,  accor- 

^      '\eA,  &c,  are  similarly  produced.    There  is  little  doubt  that  the  common  boy's  toy,  the  Jew's 
f-st  idea  ;  which,  with  the  aid  of  science  and  observation,  eombined  with  nieclmnical  abiHty, 
iiA'-  U'ii  to  tit*^  pnxluction  of  this  (hstinct  class  of  mcideni  musical  instruments,   A  vibrating  fjlate,  calle<l  alw 
I  roivl  or  lonirue,  is  a  thin  narrow  sKp  of  metal  fastened  at  one  end,  while  the  other  is  left  iivii,  and  jdace^l 
QUftj.  jjr  '     r  also  cut  ill  metal,  which  is  nearly  its  counterpaii;,  and  in  which  it  is  so  fitted  that  while  it 

tnocb'  it  onlv  allows  a  certain  nuantity  of  air  to  paiw  ihnnigh  ;  the  current  or  coluuiu  of  mr  forces 

the  pLit.j  jM'ui  kU  position,  to  which  it  returns  again  by  its  ovkii  elasticity,  and  the  temporary  diniinutiun  of 
the  pruwurn  consequent  on  the  escape  of  the  air.  Thas  a  constant  Si-ries  of  vibrations  causmg  c<:uitinuoas 
H,-l0f»e  !■  '"•'  '^*^^l  This  class  of  instniments  iire  eharucteri/cd  by  some  superior  tpialities  which  must  havecon- 
I'  e  on  their  general  appreeiation^ — such  as  the  length  of  time  they  keen  in  tune,  their  dura- 
in —  L't  and  melo<ljous  mmity  of  tunes — with  the  jiowcr  of  sustaining  ana  prolonging  them  at 

|iluaAirv — and  their  capability  of  being  jMit  into  verv  compact  fumis.  Other  charactenstic  features  of  this 
^efuit  inBtrmnent  are,  that  it  possesses  considerable  coiiipnss,  having  a  greater  range  than  the  llnte  (and 
^xoefiCciig  the  highej<t  notes  used  only  in  very  diilicolt  passages),  the  same  as  the  violin.  Its  tones  are  pure, 
iiwi9*t,  and  briliiant ;  it  has  great  power  of  expression  and  execution.  From  its  intonaticuj  being  always  cor- 
pnKluce,  and  the  keys  lying  eutiit^y  under  the  command  of  the  fingers,  it  can  he  learnt 
.1  ihty  than  other  instruments.  The  concertina  may  Lie  used  as  a  substitute  tor  the  tlute, 
J  Jtc  t  rum  its  being  the  only  instrument  having  a  sustained  sound,  which  conventionalism  allows  to 
iailio,  tt>  value  is  conHidi'rably  incriased.  Tenor  and  bass  concertinas  are  also  Dianufactureil,  upon  which 
wntU-n  for  the  viola  and  violoncello  raav  be  y»erlbrmed.  The  various  concertinas  are  fh^ipientJy 
,  and  in  uuartetts,  septetts,  or  even  in  larger  nnmbin-s,  they  have  a  Ix'autiful  effect;  and  with  music 

agccj  for  them  a  brilliant  n^siilt  is  produec*d.     Since  its  fct  introduction  the  concertina  baa 

Jed  in  public  favour ;  and  perhaps  the  best  j^roof  of  the  merits  of  the  instrument  is  the  readi- 

-  '     -Ti  taken  up  by  professoi-s  of  ability.      Whoever  has  hear»i  such  artists  as  Regondi, 

■-at our  owu  Exhibition,)  perform  ujion  it,  must  agree  that  Its  invention  has  Ix-f^n  a 

musical  instruments  that  are  more  esjx'cially  adapted  for  the  <lrawing-room,    Tlie 

and  exhibited  by  Mr.  S(*ates  eouiprised  one  auiboyna  wowi  treble  concertina,  one 

licetiina,  and  one  baritone  concertina,  all  of  which  ai^e  very  highly  finished,  and 

,  and  <dear  tone.     His  improvements  are  a  tynipanium,  or  leather  sound  covering,  and 

Tic  also  intnxluces  the  silver  stops  or  touches,  and  has  five  folds  in  ihe  bellows,    Mr, 

nl  of  ^lessrs.  Wheatstone's  concertinas. 

,  of  Wexfonl,  exhibited  a  new  musical  instrument,  named  the  Yietoria  harp 

I  ftiiui.  iiud  from  its  anfKUiranee  wouhl  Ixi  a  most  grace  fid  instrument  in  the  hands  of  a 

Led  hke  thri*e  guitars  joined  together  in  haq>-sha{x*,  with  fi^ts  to  make  the  tones,  and 

ghuxoi  ^tringSt  ^  tliat  ita  compass  and  capabilities  in  the  hands  of  an  artist  must  be  vt*ry  coo- 
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of  Westmoreland-fitiiaet,  exhibited  a  class  of  musical  insirumentSf  the  manufacture  of  which 
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LS  much  wanted  m  tlus  conniry — namt-iy,  muiTaT>'  inBinjuiniiis.  rormerjy  ine  uuntiB  m  ijpt  AiJij**m  i 
-noe  were  supplit'd  by  either  London  or  Coiitiiieotal  houses;  now,  through  the  exertion**  i»f  Mr  Bush^IU 
ilaiid  IS  abk'  to  pro\iVU>  the  anny  with  musical  instruniejit^  ejiual  to  any  in  Europe.    11>i  iti-tfic- 

*y  to  record^  as  it  Miowa  pro^*ss  in  a  clas?  of  manuf;ictur»^  hitherto  unknown  in  this  con  t,  thei* 


It  i?  called  ^'^The  1 
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was  much  wanted  in  this  conntry — namely,  tuilitm'  instruments.     Formerly  the  bands  In  IJer  Mji}**rty'i 
aernoe  "   ''       -i   _  i       i--    .-*v.  .^i  u 

Ireland 

torj'  to  record^  as  it  sshowa  pro^* 

is  a  cornoj>ean,  showing  evidt^ntly  improvetni'nt^  of  the  first  order.     It  i? 

Revolving- valve  ComofK'jm/*  and  insurts  the  freedom  of  tone  that  heretofore  belonged  on  I 

trombone-,  and  common  French  honi.    It  is  construetcHl  on  the  principle  of  the  trombone,  g 

»  dirL'Ct  passagt*  in  jinxlurin^'  the  valve  note,     Tlie  stroke  of  ttie  piston-rod  being  only  one  half  of  any  otl»»T 

now  in  ust*,  the  note  i^  ntndi'  umeh  quicker,  more  distinct,  with  lei's  action  of  tfic  ftnj;:^^n»,  and  tht*  t*xi'cut3r»n 

m  much  facilitated.    This  improvement  has  fdso  lM*en  miplicd  to  the  ophecleide'^  (or  lM»ml)Hrdc»jieH),  ba!*s  tttior. 

and  alto;  to  the  trombomc,  with  vulvi;-^;  and  the  alto  horn,  S[»eeunen3  of  which  yvrtv  to  Ix'  iw^'n  in  the 

Soiithem  Gallcrj*.     llicre  were  al«o  flutea,  oboes,  and  clarionets,  raanufacturcti  by  Hu$«ftl,  evinrin^  mut'h 

skill  and  elc|^ince  in  their  constriietion,  and  imprrjvemejit  in  their  availments^     The  oIkh^  is  an  cxntH  fmjdel 

of  thoj*e  made  by  tlie  celebrHted  TrilxT,  mount*?d  on  ^vels  anrl  pillars.  The  clarionet  w  oil  the  Fr^tncb  piD* 

ciple,  with  the  rins:  action  which  so  much  facilitates  the  ejteculion  of  the  p<»rfontier. 

The  chromatic  tl ate,  exhibitjed  by  the  Ilev.  C.  M,  Fleury,  hii5  an  impn:>vement  in  the  key*  ofthf  Uywr 
joint  that  affonb  a  certainty  of  stopping  with  the  leii^t  jiossible  touch,  and  etructually  dot*  away  with  llic 
clatter  and  sticking  of  the  old  metJ  phig.  The  swivel  and  pillar  mounting  of  the*e  instrumonta  ia  quitvnr* 
in  this  country*,  as  hitherto  that  branch  of  maaufnctun?  wfw  confined  to  the  Continent. 

The  instninients  exhibited  by  Mr,  J.  M-Neill,  of  Caijel- street,  in  tliii?  eity^  his  own  nianufactims,  wrt* 
ftbo  highly  cr^'ditabl«  si>ecimens  of  native  industry ^  and  in  no  degree  inferior,  in  either  quality  of  tout  nr 
finiah,  to  the  imported  articles — H.  T. 
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IIL— SUKGICAL  INSTRUMENTS. 

The  natural  repugnance  with  which  we  view  the  armentana  chinirgia^  and  the  paintiil  aasadatioiid  whidi 
arise  in  the  mind  irum  an  examination  of  instnunent**  which,  though  calculated  to  ivlieve  suirentig,  tav  itili 
in  their  application,  a  source  ofpmin  in  many  ca^s,  mu?t  deprive  this  da**,  ofjuticles*  of  min  J.  -.r*!...  ;,.,..^^ 
which  they  would  otherwise  |>osses3  in  the  estimation  of  the  general  public  ;  ajid  yt?t  the  sul  ie 

field  to  expatiate  on  the  ingenuity  in  de%^ng,  and  skill  in  earning  out,  those  improvement.-     „,  : ,„^tj> 

pbce  in  the  surg^'r}'  of  mocWn  days,     A  description  of  surgical  instruments  formerly  in  U5e  wr>uhl  lyi  tbt 

mind  with  horror  and  astonishment  in  the  contemplation  of  the  sufiering  which  patients  must  havi'  uridtriniiw 

when  subjectetl  to  treatment  with  apiiaratiia  which  look  morf?  like  instruments  of  torture  oft! 

than  as  aught  ap|iertaining  to  the  healing  art;  but  such  a  de.scription  would  l>e  well  calcuhiti  el  t 

very  great  advances  which  medical  acieuctf  ha«  made,  and  to  j<how  that  in  the  jirogn'sa  elj>i  v 

Hcienoe,  art,  and  manufactures,  surgery  has  not  been  behin<lhand.    While  whole  m'ru'H  of 

bcH»n  rtmilt^rtid  obs^olete  by  uew  modes  of  tre4itment,  and  a  more  extended  knowle<lgt»  of  | 

rariety  of  new  ones  has  Wn  called  for  by  the  rei|uirement8  of  the  surgeon  in  deahng  with 

unrecognised,  or  the  mode  of  trt»atmeut  of  which  was  imperfectly  understood.     There  an  tin 

that  there  Ifi  too  great  a  fitress  laid  on,  and  encouragement  given  to,  the  invention  of  new  in«t^ 

are  jealous  lest  the  tacius  eruditus  of  the  surgeon  ishould  be  8upersediL*d,  in  any  way,  by  mechanic,ii  txntrv 

Vance ;  who,  in  fact,  maiutain  that  the  fewer  the  insti'uments  in  u^h.^  and  the  more  ample  their  adjti/ittiictit^ 

the  more  likely  will  the  operator  be  to  attain  a  proper  degree  of  skill  in  their  use.     But  it  must  evt*r  be  harm 

In  mind,  that  any  instrmnent,  either  for  surgical  or  other  puxpoae«,  which  accurately  performs  it-8  ofScis  it 

Ikr  superior  to  any  skill,  however  perfect,  in  tlie  manner  of  its  application. 

Of  late  years  operations  have  l>een  of  mucli  less  frecjuent  o<"Ciirrence  than  formerly,  and  this  ij  to  hr 
ascribed  to  the  superior  merlical  education  of  the  surgeon,  bv  which  he  is  enabled  to  treat  diNfOst*  in  ttsriirl^ 
stages,  aii  well  as  the  incrc^ased  skill  in  dia^rnosis,  which  teache*  him  in  what  cases  opcTation  beeoiuev  iifi»iiit- 
able,  and  in  which  it  may  Ije  advisable  rather  to  trust  to  the  vis  medicatrix  naiura^^  than,  by  too  lioM  a  ItiH* 
of  conduct^  to  bring  a  gcxKl  operation  Into  disrepute,  and^  by  fiulurc^  to  discourage  otlien  ft(fm  optralitkg  in 
ciues  admitting  of  little  doubt. 

In  cKtimating  the  value  of  particular  instruments,  and  their  adaptation  for  the  intended  pnrpons,  the 
knowledge  t»f  the  object  to  be  effected  is  a  paramount  consideration.  The  rei|mrement8  to  he  attjiiti»|  mail 
fir*<t  be  understood,  after  which  ingenuity  may  be  very  fairly  exercised  to  devise  the  liest  means  ofseetirias 
them,  llie  skilful  surgeon  and  the  manufacturer  must  therefore  act  in  concerts— the  one  aidin**  tt)  ratrr;  Itig 
out  the  views  of  tlie  other.  To  enter  at  any  kugth  into  the  diiiJcussion  of  a  tedmical  dej* 
wotiJd  be  entirely  out  of  plaice  in  a  work  like  the  present-,  intended  for  the  general  reader.  I 
ever,  eome  articles  exhibited  which  were  »o  very  suggestive,  on  account  of  the  in^jenuity  whi'  '  U^t-*!, 

as,  even  hens  to  W  deserving  of  socue  special  notice^  in  connexion  with  a  briet  outline  of  cdtht 

object  to  iMt  attained. 

Few  chpartmcnt*  of  modem  surgery  present  illustrations  of  greater  ingenuity  than  is  disphiyed  In  thii 
treatment  of  aneurism,    lliis  malady  is  the  result  of  disease  or  injur)'  of  the?  arteries.    ^iTji*  mr  -'"'♦    *  *   -^  -  4i 
the  vital  Huid  h  suppli«?«l  to  the  various  {^kartsof  the  body  I'eceive  the  blood  which  the  heart  ^ 
pulsation,  anil,  by  the  ela^tticity  of  their  eoats^  render  con  tin  nou«  lh»^  «iipplv  to  th»   r^.-iu  ,  . 
in  tltin  diHcji>*e  a  rupture  of  one  or  morc  of  the  coats  of  an  lu'ten  l^ikcs  phitVi  :<! 
into  which,  at  every  pulsation  of  the  heart,  additional  tjuautities  of  blood  arc  sent,  . 
dtY  of  the  sac,  and  the  sUght  elasticity  of  its  walL«,  it  is  unable  entirely  to  empty;  and  tliiia  i 
«ifilii]]ees,  until,  by  its  rupture,  death  t-aKcM  plat.^  frotn  the  sudden  loss  of  arterial  blood. 

'rte  aneurism  is  geneniUy  liuiNl  on  its  insiile  with  layers  dep*>jiited  from  the  blood;  aadall  m* 
ment  has  had  for  its  object  Uie  inc-riasing  of  these  layers,  until  the  cavity  of  the  anetmsm  aku  ^ 

obUieraied,  and  thus  the  ciuv  be  effected,  or  the  imddexi  cutting  off  of  the  arterial  stipply  ta  ibe  iaie  auctind 
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the  for»N3  of  tlio  rirculalinn,  iht*  supply  might  be  lessened,  so  as  to  promote  tills  tlenosition^  but 
Dj  lient  the  blood  was  j^enerally  too  niueh  iiii[Miverishe<i  to  tJepo^'it  thrssc^  liuers,  on  which  the  eiire 

dej*  iiurti,     t^'utting  off  the  suppilv  of  hh)od  akogetlner,  by  tying  the  arterv'  at  i^ome  tlijitance  from  the  aneu- 
rism, o3iistitiJt*^,  until  hitely,  the  most  improved  plan  of  treat iiient.     \Ve  are,  however,  inih'bted  to  the 
'  Dublm  surgi^ttns  for  a  new  niotte  of  dealing  with  thi^  mo^t  forinidubk'  disetiije:  for,  bv  stead)'  pre.HSiu'e  on 
fome  part  of  the  arter\'  which  supplies  the  sar,  tht»y  have  found  thiit  the  current  of  blood  eould  be  so  far 
dimini^bed.  If  not  entirely  stopfn-d  (aiM  I  that  without  impoverishing  its  quality),  as  to  cause  its  speedy  solidification 
,  in  tile  iuieuri.^ni,  and  tbud  di*i|>ense,  hi  ioau>'  easels  with  an  op«^ratinn  at  all  times  atteuded  with  coiwiderable 
risk.     Lq  cjirrriug  out  this  treatment,  the  aneunsm-coni[»res»img  instrument,  invented  by  Dr»  CartCt  has  been 
highly  Fucce*sfuh     lliiu  inf«trument,  which  apfieared  in  the  collection  of  Faimin  &  Co.,  of  this  eity^  differs 
from  all  other  eompressing  iusiniments  in  the  eiriployraeut  of  an  elastic  instead  of  an  unyielding  force,     Tliin 
h  e^Hed  by  the  ufe  of  \idcanizt!d  Indian-rubber  bantLs,  which  exert  their  force  on  a  pad  fixed  to  a  screw, 
playing  in  a  suitable  framework^  which  loosi:?Iy  surrounds  the  band^  jiud  which  can  be  adjui^ted  over  any 
I  part  which  it  is  intended  should  be  subjected  to  pn\ssure.    By  tliis  c*3utrivance  the  ela»sticity  of  the  vukiuibcea 
I  Iadi&n*rubl>er  acts  ilireetly  on  the  pad  with  any  ri  quired  pressure,  and  thus,  by  aDowing  some  slight  varietj' 
force  applied,  has  lieen  found  to  be 
I  irksome  to  the  patient  than  the  steady, 
pre^ure  of  other  instruments 
>r  the  purpose.     On  application 
the  pml  IS  placed  over  tlie  ar- 
Isy,   atitl  the  sct^^w  is  turned  until  the 
blood  has  rrased  to  tlow,  or  has  been,  at 
Iwtft,  greatly  implied.    In  some  eases  the 
"'    ''    <^'on  of  tills  in?4trnmeut  for  a  few 
i<>  been  all  that  was  n-*quii*eil  in 

^.  ^  a  eiire.     An  accurate  idea  may 

hi  had  of  the  arrangeuKint  proposed  by 

TlLrnrfe,  as  well  as  the  method  of  itsap- 

uniJer  dilfereiit  cireumstances,  as 

the  pfisition  of  the  part  atKicted, 

b)  Lhe  accompanying  engranngs. 

From  ati  attentive  exam iiuit ion  of  the 


Dr.  Carte 'a  CompTesaiQ^  InstTuzxieiaL 


ijui  Assortments  of  surgic^d  insininjents  which  fiisplay  most  of  the  ordinary  appliances  required  by  but* 

\K  and  many  new  eontnvanees  well  worthy  of  notice,  we  must  yield  tlie  pabn  to  M.  Chamere,  of  Paris. 

«^  was  situated  apart  from  the  rest  of  the  surgical  instruments  in  the  Great  IlaM,  and  attracted  much 

I,  as  well  from  the  extensive  series  exhibited  as  from  the  supenor  workmanship  and  finish  lUs- 

in  the  se^^nd  instruments.      We  were  much  struck  with  some  of  the  instruments,  as  alao  hy  spt^- 

af  HeJtihle  ivor>%  which  has  lately  l>e<'0  pateute<l  by  him.     It  was  for  such  a  case  as  this  that  M. 

'    f  a  prize  medal  at  the  Exhibition  of  18,51. 

rl  a  stethoseojje  with  lateral  tiilx^s  contiuning  fiuid^  whieh  were  stated  to  increase  the 

iii.^  valuaVile  instrument*    The  judicioui*  introduction  of  fluid  into  the  construefjon  would 

lati'd  to  effect  this  object,  though  experience  of  the  working  of  thi-  iiistnuufUt  i^  obviously 

a  defiaite  opinion  to  l>e  pronounced  on  the  subject*    The  gutta  iierclia  stethoscofie  contri- 

Tufnelh  though  posaesmng  mme  advantages,  does  not  apjiear  to  convey  somid  so  well 

klralor  cfdar. 
ihc  new  tientjd  forceps  invented  by  Mr.  J.  A.  Young,  of  Glasgow,  and  for  which  a  patent  has  been  taken 
JM*  worthy  of  notice  h»5re  for  their  novelty,  and  the  execution  of  their  workmanship.     The  be^aks  of 
e  forw?p*(,  of  which  nine  are  com- 
d  in  a  oC't^  an?  so  inclined  to  each  Fig.  L 

*lb«r  that  the  root  of  the  tootfi,  on         ^^^^^^^^ 
y^g  gyauped  bj'  them,  ht  compre>ised,        .*— ^^^^^^ 
It  It  wrrv^^    bt»tw*eeii    two   mcline«.l 
}kaa^    And    tlom    Martcd   from    its 
99^%,  III  til  in-ntstheheads 

oTlbe  heak*  i  at  an  angle 

MAfMl  U*  aiun\   iw  i>]>ov\itoT  to  ?«o 
iWlQitttb  upon  whicb  )t< 


■   '■i!u.n;''d, 

■irvt'.l,  and  the 

borlit'S  of  t  he 

may  bi^  freely 

:ind  the  b«*ak3 

l>,   so  that  as 

more  or  less 

'\ps,  acting  as 

m  a  movable  wedge, 

object   by  lateral 


.^5^ 


o 


Fig.  2. 
Mt,  J.  A,  Tomig'9  Dental  Forcepa. 


1  rr|nr*«it»  a  side  view,  half 
fopeejis,  the  beaks, 

te  from  the  haniUes^  A.     Fig.  2  shows  a  plan  of  the  forceps;  and  the  remaining  throe 
I  ^twuea  these  two  figttres  mq  respectively  a  longitudinal  section  of  the  head  and  joint  showing  the 

2  L 
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Fig.  4. 


Fig,  7. 


IV  »»^ 


spring  catch,  c,  for  the  njtejition  of  the  i>eak;  m  md  view  of  the  Ixsaks;  md  th«  h«sad  wiih  tho  bcttb 

rc'iiioved.     Fig,  3  is  a  view  (if  the  inside  of  a  Uiiik  for  the  extrnctian  af  the  upper  maUrs  of  tJu-  right  odi; 

!ind  Fig.  4^  is  ft  sitnihir  view  of  the  same  ^^  ^ 

part,  as  suited  for  tbe  hi\  side,  the  outjiidt'  *^ 

of  the  paktiue  V>f ing  slmwn  at  t»,  and  part 

of  the  inside  of  the  out4'r  licaUc  nf  e.     Fig, 

5  is  a  view  of  a  beak  of  onr  of  the  forcepn, 

tliQ  groove  in  tbe  acting  iam  Ix^ing  hicrhly 

poliBned,  us  A  wod^e-extracting   siirtace. 

Fig.  6  is  a  plan  oi'  I  ig.  4,   Fig,  7  is  a  pkn 

of  both   beak^   the  same  as  Fig.  5,  but       /j- —  j^    ^"^^^*l  * 

arranged  iininovnbly  ;  and  Fig.  8  is  a  phin 

of  the  same  arrangement  as  in  Fig.  4. 

In  these  ini«trumenta  an}'  pair  of  licaka  j,.^   .  p-     ,» 

may  be  adjusted  in  one  pair  of  handler,  so  "'  * ' 

that  pecubar  portabihtv  is  secim*d;  for  by  this  means  a  *uU  set  of  forceps,  with  their  colhit<*riiJ  aiijon^d*  on 
be  fitted  in  a  snudl  iHicket*ciise. 

A  verj^  beautiful  fn^t  of  these  instruments,  made  by  Mr.  W,  B.  HiUlartl,  of  dlaitgow,  wm»  thown  al  th» 
Dublin  Exhibition ;  and  a  still  more  complete  series  hits  lieeu  contributed  to  the  Siidety  oC  ArU  EathlhitiHi 
for  the  prCi^ent  season, 

Mr.  Young,  of  Mnnaghan,  exhibited  a  bedstead  for  invalids,  which  deserves  more  tliaa  a  pttasinc  notioK 
Tliere  are  few  who  have  not  felt  the  weariness  of  a  sicJc  bed,— whem  all  the  attention  which  tho  nftmii  of 
jiuliritmle  and  affection  can  apply  is  often  inetrectual  in  ending  thf  posture  of  the  sick.  l'hysiolo0cal  mmm 
might  lie  .iddueed  to  show  tJiat  this  irritability  arises  from  a  provident  tendenrv  In  iln  rn>fu>in\  ^,fiiqf 
natiux?.     All  parts  of  the  body  aiv  supplietl  with  bhxKl- vessels,  and  thecorislurit  i  :h 

thcra  y  essential  to  the  welUlK^ing  and  vitality  of  the  p«rt  ;  but  in  the  lanjjtiid  -' 
blood  in  disease,  a  vt'r>  slight  pn'***ure  or  a  constrained  ptisition  is  ealcidated  to  imr»e<le  th*- 
tJiow  parts  on  which  the  weight  of  the  body  rests.     These,  therefore,  would  be  nnirh  mtirr  li 
vitidit)%  and  bed-soret  pesult,  wcru  it  not  that  ati  irritability  of  the  parts  is  indaoi*d  ir  -a 


^ 


/ 


^v: 


^« 
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Surgical  and  Inralid  B«d,  invented  \fY  Andi^w  Kiti^t  Tota&^.  Baq*.  llo«ui4h«l&* 

the  fleoerml  system,  and  which  luu  thus  a  protecting  tnfluejior?.   Wbett!  this,  too,  i  -         '      d  in  owM  la  viuefc 
the  Bead  is  iifrect4HL>  much  depends  on  the  frequejit  shilling  of  the  posture  of  tli  AgiuR,  wbrti  t^ 

drcuhition  is  feeble,  de;       '     ^     nrta  are  ol\en  sarchargvd  u    '   *^     ''     '      '  -'  tbemevp  ^fet  4l 

gravitatioo,  to  their  m  >  ry;  and  hi-re  the  fi^tu^nt  to  coniilflf act  tirii 

timdeocy.    Many  paticiun  axiuiuv  owe  their  recovery  to  a  jij^m  i./u^  iii««4imv>u  mj  cui.^1  K^xjiamakMOae^    Kqv* 
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Ljitate  that  by  the  we  of  Mr.  Young's  Ijcd  gre^t  fat-ilitie^  arc  aiTordiid  in  i-ai^ng,  lowering,  or  clianging 
"ton  of  the  bodvT  i^i^  tlifit  Without  etlbrt  to  tbe  patient  nr  any  (h\:i\,  the  value  of  the  invention  wifl 
linteti  by  the  n_»ji<IeT.  llicre  are,  besides^  several  disieaBes  and  aeeidcnts  in  whieli  a  eonstramed 
Tti  nin»t  necessarily  be  ob?en-ed,  and  in  those  easevS  it  is  that  a  slight  change  is  very  grateful  to  the 
nU  Wv  mi  L' lit  enlarge  on  this  topic,  and  ahow  how  well  adapted  this  invention  is  for  the  fipecial  treat - 
iises,  but  tills  would,  in  some  degree,  be  foreign  to  our  proist^nt  puroose* 
ying  enjjravinjj;^  will  convey  an  idea  of  the  various  nsei!  to  which  this  bed  can  be  applied, 
bit  sui  uutward  franiinir  of  iron  of  the  most  ordinary  kind,  wluch  h  immovable,  llniro  are  six 
nents,  indicated  by  tJie  ditlt*rcnt  figures ;  they  hinjife  over  one  another  so  as  to  allow  of  being  changed 
il  in  that  position  as  intlicated  in  the  engniving.  The  head -board.  No.  3^  is  hinged  to  No.  2,  and  can 
ie  U»  remain  at  any  angle  retpiired.  No.  2  comj)artnient  is  in  the  same  way  attadied  to  No.  3,  which 
tiovable.  No.  4  and  5  coinjiartnients  are  al^o  hing<.'d,  and  can  l>e  raised  or  lowcn^d  to  any  requin^d 
t&glc  by  an  endless  screw,  which  is  turned  by  a  handle  at  the  lower  end  of  the  bed.  No.  5  can  also  be  ad- 
justed to  the  horizontal  or  any  inclined  position.  The  object  ot'the  adjustment  by  the  endless  screw  is  that 
ft  duHl^  of  posture  can  thereby  Ix^  eiH/cted  gradually,  st)  as  not  to  derange  or  shake  a  iliseased  or  injured 
Bailk  Comportment  No.  0  i^  intended  to  have  foot -pieces  attached,  against  which  the  feet  can  be  sup- 
l  and  vxwxd  ;  and  when  neeesjiai'V  these  can  be  fixed  to  any  n^ipiired  position.  By  a  slight  alteration 
"^■^^■■■■\  may  be  converted  into  an  easj"  chair  by  lowering  one  end  of  compartment  5  towardu  the 
if' this  could  be  effected  without  derangement  to  the  other  fmrt*^  it  would  in  many  cases  be  a 
—  ..L.,.y^f*.  In  iti*  present  state,  however,  it  is  a  moet  valuable  invention-  A  thix^v-jointed  paliaw  tg 
I  with  this  IjcmI,  over  which  a  good  hair  niuttrt^ss  is  rcquiivd^  and  when  the  be)l  is  not  recpiired  for  oafloa 
~^  iitii  'ilrtr  treatment,  it  can  be  used  as  an  ordinary  bed.  In  forwarding tliis  invention, and bringhiK 
reach  of  the  means  of  most  institutions,  Mr.  Kennan,  of  i)ublin,  has  been  a  vaJuabfe 
ill  Young. 
r^  ftbould  notice,  too,  Dr.  Bevan'a  new  snlint,  or  support  for  fnietmvd  thiirh,  as  one  which,  in  ceiijiin 
f  will  !v'  found  useful,  and  which  was  ali^»  exhii>ittMl  l)y  Fannin  <fe  Co.  The  ease  of  artificial  huiimn 
1  by  Mr.  Grossmith,  oi'l^ndon,  was  amongst  the  moat  attractive  collection  in  this  department, 
It  y  did,  a  verv  close  corrt-snondence  to  nature,  and  a  very  considerable  degree  of  artistic  skill 
umution  of  the  various  shadi^  of  colour  which  the  iri.H  presents,  lliese,  when  worn,  partake  of  the 
1  of  the  eve-balh  and  ap])ear  so  natund  as  ahaost  to  defy  dr-tection.  It  was  for  extx^Uence  in  the 
~  re  of  the^  that  ^Ir.  Gro*5mitb  n^ceived  a  prize  medal  at  the  Exhibition  of  IHol ;  he  also  exhibited 
»ciuiens  of  artificial  legs,  arms,  &c.,  which  npi*ear  to  have  h*xn\  cjirefully  made,  and  to  jjossi'ss  light- 
^h  of  material,  with  most  natural  flexibility.  Tlie  ca>e  of  artificial  eyes,  from(irrey&  Hallbrd, 
ttted  a  remarkable  R'ries  of  glass  eyes,  exhibit  iug,  in  various  stages,  the  dilfercnt  diseases  to 
-  .^re  liable  ;  some  of  these  imitations  of  aente  inriamraation  of  the  eye  seemed  very^  accu- 
nature.  A  sot  of  these,  if  at  all  pertect,  would  be  a  great  addition  to  an  ophthahnic 
^  ti.i  iij-ii  in_lion. 

aoo«5tic  iustrtimcnta  exhibited  by  Mr.  F.  Rein,  of  London,  (fisplayed  that  ingenuity  for  which  tlu' 
cturer  of  them  has  earned  a  well-deserved  reputation^  while  they  illustrate  in  a  striking  manner  what 
i  has  done  in  this  department. 

;  the  other  inventions  po*<essed  of  local  intt^rest  we  may  specialize  those  of  Mr.  Johnston,  of  Kil- 
■  the  treatment  of  broken  limbs  ;  and  of  Surgeon  Lestrange,  ot"  this  city.  Messrs.  Read  and  Co., 
t>l)»*rtscin,  and  others,  exhibited  general  collections^  which  creditably  sustained  the  character  of  our 
[lufacture  in  this  depurtment, 

t  tlic  8m.allcr  articles,  many  of  which  were  dcsening  of  special  attention  in  this  department,  we 

^icc  tlic  siphonia  exhibited  by  Mr.  Edward  O'Connell,  of  Bur>\  Lanc^ishire,  who  is  also  the  inventor 

atee.     To  nurses  this  promisees  to  become  a  valuable  desideratum,  as  it  sii]ip1iei»  to  tm  Inlant  a  gocxl 

ttic  for  tlK*  brea><t,  the  nipple  being  at  once  soil,  durable,  and  im*  from  any  unpleasant  tawte  or  smell. 

\  fixpm  accirlental  circumstances,  the  child  is  deprived  of  its  mother's  milk,  or  in  travelling,  the  siphonia 

l%e  iia?e  DO  doubt,  come  to  be  ^eiy  generally  ui$ed.< — b* 


IV.— HOROLOGICAL  INSTRUMENTa 

Th«  ir—    ^ — *igy  (Greek,  ^po^ytop)  is  applied  to  the  art  of  constnicting  machines  for  the  meastirement 
AftiaiB,  :  s  every  fonn  of  instrument  iisid  for  that  purpose.*  from  the  earliej»t  periods  of  which  we 

^ttu^  .  ^  vvtng  the  rudest  nations,  lM*foiv  the  invention  of  any  contrivance  for  the  division  of  the 

^^^^B^  md  sunset,  the  lapse  of  the  day  was  indicated  by  hours  or  portions  with  considerable 

^^HIP,      . .  M.rl.   .  ,r  r  ilridation  adopted  wa*  atforded  by  the  shifting  shadows  of  objects  illumined 

^^Br  sttii.      J  ted  the  sun-tliid  :  the  earliest  time-measun'r,  as  some  assert,  judging  fmm 

HBvplMtT.  '  n;j;s  we  have  a  notice  of  the  dial  of  King  Ahaz,  above  seven  centuries  licfore 

W  Ckrirtiaii  cm.     Herodotus  states  that  the  Grec^ks  derived  them  from  the  Chaldeans,  probably  through 
astronomer  Rerosus.  who  taught  at  Athens  two  hundretl  years  hiter.     It  is  not^  however, 
i  the  clepsydne  wen*  still  more  ancient,  as  they  wen*  used  in  Asia,  China,  India,  Eg\'pt,  <inx'<X', 
tlife^  ItH'lt.  ns  tar  back  as  historic  investigation  extends,     lliey  were  found  in  Britain  by  *lulius 
1  were  iuti*oducc<l  by  the  Phtcnicians.     ITie  most  ancient  devitvs  for  the  artificial 
*  re,  therefore,  the  sun-dial  and  the  clepsydra, — one  indicating  the  hours  by  the 
y;,  ^Lturi*  liiiij;,  .and  turning  of  the  shadows  of  trees,  rocks,  and  like  objects  :  the  other,  by  thee*iual4e 
rinid.     Both  were  superseded  by  clocks  and  watches,  whose  movements  are  regulated  by  toothed 
id  fprings, 

rjon  of  the  ilrojiping  of  water  was,  in  the  remotest  ages,  by  a  very  simple  mechanism, 
tkVL*  m  a  rude  maimer  the  lapse  of  time  ;  but  the  perfected  cleps^^a,  or  water-clock,  wa^  not 
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constructed  until  b.  c.  145.  In  the  instrument  invented  by  Ctesibius  of  Alexandria,  a  Jar  was  placed  con- 
taining water,  which  slowly  passed  through  a  hole  at  the  bottom,  while  the  oar  of  a  nuniature  Doat  on  the 
surface,  as  it  sank  with  the  tall  of  the  water,  pointed  out  the  hours,  which  were  marked  on  the  side  of  the 
vessel.  It  is  asserted  that  toothed  wheels  were  applied  to  clepsydra}  bv  the  Alexandrian,  but  although  they 
were  known  for  a  considerable  time  before,  the  fact  of  their  apphcation  is  very  doubtful.  These  water-clocb, 
however,  even  in  their  most  perfected  forms,  have  never  been  competent  to  the  accurate  measurement  of 
time.  Their  whole  principle  lies  in  the  regular  dropping  of  the  water,  but  this  cannot  be  maintained  in  coo- 
sequence  of  the  varying  depth  and  weight  of  tlie  liquid  m  the  containing  jar,  and  the  changes  of  barometric 
pressure.  As  this  defect  is  practically  irremediable,  clepsydrae  have  long  since  ceased  to  be  used,  except  in 
India  and  some  other  countries  of  the  East. 

An  ingenious  application  of  the  principle  of  the  clepsydra  has  been  employed  for  the  measurement  of  short 
intervals  of  time,  ilcrcury  is  made  to  flow  from  a  small  opening  in  the  bottom  of  a  vessel  kept  filled  to  t 
fixed  height.  The  contrivance,  which  is  exceedingly  simple,  is  described  by  Brande  : — '^  The  stream  is  inter- 
cepted at  the  moment  of  noting  an  event,  and  led  into  a  receiver,  into  which  it  continues  to  run  till  the 
moment  of  noting  any  other  event,  when  the  intercepting  cause  is  suddenly  removed.  The  stream  then  flow* 
into  its  original  course.  The  weight  of  the  mercury  received,  compared  with  the  weight  of  that  which  passes 
through  the  orifice  in  a  given  time,  observed  by  the  clock,  gives  the  interval  between  the  events"--of  coune 
with  the  most  minute  accuracy. 

Sand-glasses  are  somewhat  allied  to  the  clepsydra,  and  were  of  early  invention.  At  least  three  centories 
before  the  Christian  era,  they  were  employed  in  the  East,  and  were  extensively  used  in  Europe  some  three 
or  four  hundred  years  since. 

The  octagonal  Temple  of  the  Winds  at  Athens,  which  still  stands,  exhibits  on  each  side  the  lines  of  a  ver- 
tical sun-dial,  and  the  centres  of  the  gnomons.  In  Dr.  Adams'  Roman  Antiquities  we  learn  that  Anaximander 
of  Miletus  (610,  b.  c.)  invented  sun-dials  at  Lacedemon  in  the  time  of  Cyrus  the  Great.  They  were  unknovn 
at  Rome  until  three  centuries  later,  wlien  one  was  erected  near  the  Temple  of  Quirinus.  Ilemispberiad 
dial-plates  were  used  by  the  ancients,  and  the  radius,  by  which  the  shade  is  thrown,  was  placed  in  the  dinfctioB 
of  the  north  polar-star.  Vertical  dial -plates  were  employed  subsequently,  and  these  also  gave  place  to  the 
horizontal,  in  which  the  plane  of  the  plate  is  parallel  to  the  horizon.  With  these  last  all  are  familiar.  But 
sun-dials,  although  supplemented  by  moon-dials,  were  imperfect  as  well  as  incomplete  indicators  of  time.  By 
the  invention  of  the  clock  all  ruder  contrivances  were  completely  superseded. 

The  invention  of  the  common  clock  for  registering  time,  and  the  period  at  which  it  was  first  employed, 
are  equally  involved  in  obscurity.  The  most  ancient  clock,  of  which  a  description  has  been  preserved,  is  that 
of  Henry  De  Wyck,  or  Vic,  a  German,  erected  in  1379 ;  for  Gilbert's  invention  is  scarcely  entitled  to  be 
considered  a  clock  in  our  acceptation  of  the  term,  as  he  made  use  of  his  observations  with  the  pole-star.  The 
principle  of  the  instrument  was,  however,  known  two  hundred  years  previously.  Hamberger  supposes  that 
we  arc  indebted  for  it  to  the  Saracens.  Germany  also,  with  some  ^unds,  claims  the  discover}'.  In  De 
Wyck's  clock  the  motion  was  regulated  by  the  balance  with  weights  instead  of  the  pendulum  now  employed. 
This  construction  was  used  during  the  fourteenth  centurj',  and  with  a  few  trivial  improvements  the  German's 
invention  was  the  sole  time-measurer  till  the  time  of  Galileo.  It  has  been  stated  that  the  art  of  clock- making 
was  introduced  into  Europe  by  the  clcrgj'.  Enjoying  wealth  and  leisure,  combined  with  a  liberal  scientific 
education,  many  devoted  themselves  to  horology',  in  order  to  secure  an  accurate  method  of  time-measurement 
by  which  to  regulate  the  numerous  stated  siTvices  of  religion. 

De  Wyck's  clock,  compared  with  mo<lem  mechanism,  was  comparatively  simple,  and  the  amateur  student 
of  the  art  might  judiciously  commence  by  mastering  the  principle  and  details  of  its  construction.  It  had  two 
parts,  the  crown-wheel  or  escajximent,  and  the  balance  or  machinery  of  counteraction.  The  sinking  of  a 
weight  attached  to  a  cord  passed  round  a  cyliiider  set  in  motion  one  toothed  wheel  or  pinion,  which  comma- 
nicated  with  another  till  the  movement  reached  the  escapement  wheel.  ITiis  wheel  so  acted  on  two  levere 
that  the  rotatory  motion  of  the  wheelwork  wjis  rendered  altt^rnating  or  vibratory.  To  modify  and  coimter- 
poise  the  increasing  momentum  of  the  weight  by  which  the  motion  was  originated — which  in  uncoiling  the 
cortl  from  the  cylinder  more  rapidly  as  it  sank  to  the  ground  caused  the  wheels  to  rotate,  the  balance  to 
vibrate,  and  the  indicators  on  the  face  to  revolve  more  speedily — De  AVyck  loaded  the  balance  with  two 
weights,  and  the  farther  these  are  re^moved  from  the  axis  on  which  the  balance  is  fixwl,  the  more  hea>'ilv  will 
they  resist  the  escai)ement  of  the  levers,  and  tlie  rapidity  of  the  rotation,  till  the  pro[)er  measurement  of  time 
be  attained.  The  use  of  this  counteracting  operation  may  be  illustrated  by  taking  away  the  pendulum  oft 
modern  clock — the  oscillations  of  which  are  useful  to  the  same  end  as  the  vibnitions  of  the  balance.  Haviiig 
taken  away  the  i)endulum,  the  comj)ensator}'  principle  is  lost,  the  motion  of  the  wheelwork  becomes  more 
rapid,  and  the  sound  of  the  ticking  more  hurried  and  distinct. 

The  principle  of  regulation^  whether  by  oscillation  or  rotation,  is  of  primar}'  importance  in  clockwork. 
It  is  not  only  useful  in  the  ingenious  and  intricate  mechanism  of  clocks  and  watches,  but  also  in  numeroos 
pieces  of  machinery.  By  the  invention  of  the  jK*ndulum  one  great  part  of  De  Wyck's  contrivance  was  com- 
pletely changed — the  babnce.  Although  Galileo  discovered  the  natural  law  by  which  its  oscillator}*  motioii 
IS  governed,  he  did  not  apply  the  p<>ndulum  to  the  measurement  of  time.  As  a  student  of  medicine,  be  fint 
endeavoured  to  ascertain  by  its  means  the  rate  and  variations  of  the  i)ulse.  In  1G57,  however,  IIuygens,tbe 
Dutch  philosopher,  added  the  pendulum  to  De  Wyck's  clock.  Improvements  were  subse<iuently'  made  by 
Dr.  Hooke,  in  1680  ;  and  George  Graham,  an  Englishman,  in  the  commencement  of  the  eighteenth  centniT. 
Compensation  ix'ndulums  were  dexised  by  Graham.  The  variations  of  |)endulumro<ls  caused  by  changes 
of  teniiKirature  so  increased  and  diminished  the  number  of  their  osciUations  in  a  given  time,  as  to  lead  to 
sensible  errors.  Graham's  ingenious  method  of  overcoming  this  difficulty,  with  some  trifling  improvemenii 
is  still  in  use.  It  consists  of  a  cylindrical  tube  containing  inercur}',  attached  to  the  bottom  of  a  steel  rod  m 
the  arc  of  its  oscillation.  The  steel  rod  lengthening  by  warmth  of  tem|)eraturc,  the  mercur>'  expands  and 
rises  :  shortening  by  cold,  it  contracts,  and  sinks.     Joy  this  means  the  arc  of  oscillation  remains  at  the  sum 
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ice  from  the  point  of  suspension  of  the  i>endulum,  and  it  remains  unafrectcd.  Tljc  mercurial  pendulmn, 
improved  by  rerent  ani^tj!^,  ami  provided  with  the  dead-beat  escapement^  aboinyented  by  Gmham,  is  found 
\ar\-  not  more  than  ii  quarter  of  a  secoud  daily. 

Till  the  middle  of  the  tiixtt'enth  century  clocks  were  lar^e  and  cumbrous — wiitches  were  unknown.  To 
the  eonatruetion  of  portable  tirae-ineii^urers  for  the  apaj'tment  and  for  tbe  jMjfket^  the  obstacles  were  the 
w^nght*  and  tlie  pendulum.  Bat  ingenuity  proviilcd  a  subf<tjtute  ftir  botlu  The  introduction  of  the  main- 
fpring  iuaut^urated  a  new  epoch  in  hon;)loj^',  and  with  the  funecj  which  followed  it  ahuost  iui mediately,  It-d 
to  the  pr«>«ltietion  of  watches  :  the  mtist  usefuh  most  (lerteet,  and  most  in^nious  of  mechanical  contrivances. 
The  m^innfacture  of  a  watch  includes  the  kuowlwl^^  uJ'many  distinct  arts,  and  its  appui'ciitly  simple  i-ombi- 
niition  of  !*pmijjrs  and  wheeb  involves  many  princl|iles  of  gc-ctmciriad  and  luituitd  nlfrnx*.  To  be  a  civditable 
artisjtn  in  Lhift  dt^parlment  fin  acquamtance  with  a  wide  riinjjje  of  subject:?:  ii«  n^nuired,  and  a  nianipulativt* 
ddiciicy  of  tht*  most  exquisite  character.  The  nuiinsprinp^  \^  a  coil  ofelfistic  sttcel,  enclosed  in  a  drum,  to  the 
inmsr  side  of  which  the  outer  end  of  the  coU  i;*  attached*  the  inner  end  Ijeing  tixed  to  an  axis  at  the  centre 
of  tluf  tirum,  round  which  it  may  be  wound.  By  the  rccod  of  this  spring  the  *lnun  is  made  to  revolve  as  often 
if  ii  rnnke^  turns  in  univimiiug.  This  is  the  nit>vini;  power.  But  the  loi*a  of  energy  of  the  spring  in 
miCOiEnjg^,  which  would  decn.*iwe  the  rapidity  oi^  the  wbecl-moveujents,  niuist  be  compensated,  and  the 
**fbse*P*'  is  a  device  to  ctirrect  the  ine<[ualities  of  the  mainspring.  Jn  winding  a  watch  thf  chain  is  wotmd  off 
itie  banvl  on  tliis  8pirai-g^oo^  ed  cone — when  so  wountl,  the  spring  is  at  itii  fuU  jiower,  but  the  chain  U^ing 
tik«ii  rmind  the  smallest  part  of  the  cone  or  fusee,  the  euergv  tjf  the  spring  is  least  active,  while  as  the  spring 
nlsxes  the  cone  b  enkr^'d,  and  its  iutluence  increuse».  ihe  fusoii  is  u  very  beantifid  us  well  as  ingenious 
contrivaxioc*. 

The  r-capement  is  a  most  important  part  of  the  watch,  ami  by  it  the  different  kinds  are  distinguished. 
Of  I  tar  conpfruction  there  are  four  kinds.     Thti  obi  verticjd  watch  has  the  iirowD -wheel  eseajjemeni, 

_tit<  t^m  of  whieh  is  well  known.     In  (Iraham's  contrivance,  wlueh  he  dc-siignated  the  bonzontal  eticajje- 

lit*  U»e  motion  is  given  U>  a  hollow  tootlied  cut  in  the  cylintlrical  spirit*  of  the  balance  hy  jKHiuliarly  formed 
th  working  from  the  crown -wheel  The  lever  eseapenu-nt  is  of  a  singular  kind,  the  imi^ulse  l>i?ing 
tonimtttiieateiJ  by  a  lever  attadied  to  a  crntc  h  acting  on  a  whwl  of  a  partieular  forni.  Ilooke*:*  duplex 
•fspement,  and  the  detached  escapement  of  Berthoud,  wouUi  require  a  more  detailed  and  technicid  descrip* 
titM     *  i  (t  here  be  given.     Watches  fumiahed  with  mcehauism  of  these  two  last  kinds  are  the  most accumte 

till.  ,     Alarine  chronometers  have  invariably  the  detached  escafiement. 

I  Of  [>,uance  wheel  is  designed  to  regulate  the  n;>tation  of  the  wheelwork  ;  and  tlie  pivot -holes  in  which  it 
Itirolvea  Jire,  Air  the  sake  of  durability,  fi\'qucntly  made  of  diamondiif  rubie^i,  &c.,  ''jewelleil"  as  it  is  termed. 
Tn  '^  t  O"  there  waA  added  the  balance-sprnig  su[3erseding  the  neces-^ity  of  weight  or  pendulum, 
nh  a  most  ingenious  coutrivunce.     Tluce  jiliilosophers  have  claimed  the  honour  of  its  invention 

-^l  Abbe  Ilautefeuille,  and  the  Ilutehnian  Iluygens,     The  meiit  is  usually  accorded  to  the  first 

^ !  rUe5.  An  exti\'incly  delic^dc  nu:'<h;iiiisiu,  called  the  cyhndrical  heliacal  spring,  is  used  in  marine 

»l^i^... :.  .  :  -  1  tH?se  springs  have  b<:H;*n  secund  fnun  rust  l)y  coatiug  thcin  with  gold  by  the  electro 'meUillurgic 
MOBtS*  This  improvement,  which  is  due  to  the  late  Mr.  Dent,  of  London,  w^a,s  tbllowetl  by  another  of  a  very 
iii|;illBr  character  by  the  same  gentleman,  lie  contrivt^l  Jiair-sprin^s  of  i^iiijtx  instead  of  steel ;  but  although 
ibey  have  been  con-atlen?d  pretl  rabh%  their  great  drawback  iis  tlie  diificulty  of  making  them  with  aecm*a€y. 

But  th<?  wateh,  however  [»erfectly  adjusted,  is  liable  to  vary  in  the  time  it  indicates,  in  consequence  of 
ebttnflM  of  temperatun^  which  must  be  regulated  by  coiKfjensation.  In  the  small  meehanism  of  the  pocket 
lillir^fep»*r  then:;  was  no  r«x>m  tor  the  iDtn»duct!on  of  mercury,  as  in  the  comfien8ation-jM.'ndulum  ;  but  the 
h  nalty  was  not  exhaust<'d.     Compensation  is  made  In*  the  various  degrt^5  of  expansion  in  dif- 

f  f  '      ''S  '"^'1  ^h^  compound  bidances  constnicted  on  this  prineiple  are  aj?  curious  as  they  are  useful. 

The  cs  liijv'usnlion  l«dance  consists  of  a  double  rim  or  ring,  the  outer  side  of  which  is  brass,  while  the  inner 
ai  sirt'Lj  to  which  the  brans  is  unittMl  when  in  another  state,  A  steel  bar  joins  the  opposite  sides  of  the  ring, 
Ihe  whole  -1     "  '  fded  out  of  a  pitH?e  of  metal.     At  each  side  of  this  bar  one  half  of  the  ring  is  cut 

mrrnr^  aikI  ti  d  wiih  sumll  screws  or  shdi ug  weights  to  regulate  the  rate  of  the  chronometer  or 

^atclu     Tij<  in  HI  is,  then,  etli^cted  thus  :— the  elastic  force  of  the  balance  spring  is  diminished  by 

JU^^BttflO  otf't  %  and  conseipientiy  the  machine  would  lose  time,  were  it  not  that  the  same  heat  ex- 

iiiflld*  the  ouiv.  .  ..I.  -i  braxen  jiart  nujre  than  the  stwl  part  within  it  (brass  expanduig  and  contracting  by 
VsBf  and  cold  mon*  than  stei^l).  The  two  rims  not  \mu^  able  to  sepurjite,  the  whole  arm  of  the  ring  curves 
ifiirrff  thie  !".  rti .  nr  ill.  4  killer. w'^^jtrht  of  the  balance  is  k^ssened,  the  hair  or  balance-spring  needs  less  force 
to  iofiucDO'  '  US  belbre,  and  liy  this  means  its  loss  of  power  is  eomjK^nsated-     Cold  in- 

iiiBiiiii    ihr  pring,  precisely  the  revers*j  of  this  operation  takes  place,  and  tlie  ix^sult  ifl 

Ibe  m  I  um|>ensation-curb  is  another  piecx*  of  mechanism  for  correeting  variations  arising  firom 

dlfc^n^t  Jiitupe, 

u-n*  are  now  gniat  varieties*,  distinguished  by  their  construction.     Tho  common  watch  haii 
»«  ind  delieatt?  construction  of  the  duplex,  the  lever,  or  the  det:ichei]  escapement  time-ktM*per, 

1^1  '(er  combines  all,  and  also  most  of  the  peculiarities  invented  from  time  to  time  to  insure 

^  .  The  mime  is  chiefly  applied  to  marine  time -keepers,  the  contact  ness  of  which,  in  indicating 

tqmd  lim^^  i^  of  *uch  absolute  importance.  In  the  Exhibition  there  were  several  beautiful  spedmeiM  of 
■HVIO  dinjffiometcrs. 

1^  ii»  prtnm  in  a  j  '      umer  to  the  history  of  clock-work,  and  the  artistic  improvements  introduced 

ID  cooDCsdon witli  th«  ing  mechanism.     First  of  these  devices  is  the  arrangement  for  striking 

tbp  bo(-  *>  \wi»*[i  the  alarum  was  addeti  to  the  eloek  machlner)'.     In  the  seventeenth  cen- 

tnrf  ft  the  ragt?,  however,  and  trom  telling  the  hours  they  were  made^  in  onler  to  Kuit 

Ifce  ta^tjc  Ku  rrmine  the  qmirtera,  and  not  only  the  quartens  but  tlie  numlier  of  the  hour  jtist 

dapivl  Hi  •■  me -striking.  Torapion's  clocks  struck  forty-four  blown  at  twelve,  and  113  !  at  the 

Worfollom^,^.  ^„  ,.,_.. .1-;  clocks  were  invented  by  an  English  clergyman,  about  1G70.  Enormous  belhi 
kste  bem  attached  to  clocks,  the:  dimensions  and  weight  of  which  ore  curious,    Tom  of  Oxford  weighs  U^94 
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pounds,  and  is  22  feet  in  circumference ;  Peter  of  Yorkminster  is  21,000  pounds  wei^t.  But  these  sink 
into  comparative  insignificance  beside  the  bell  of  Rouen  Cathedral,  which  weighs  not  less  than  3G,000  pounds, 
and  the  seven  bells  of  Pekin,  which  are  said  to  be  12,000  pounds  weight  each.  The  regal  bell,  however,  b 
that  of  Moscow,  which  is  67  feet  in  circumference,  21  feet  high,  and  443,000  pounds!  It  is  now  unemployed, 
and  pro})ably  will  so  remain  until  Titans  repeople  the  earth. 

Ill  the  illumination  of  clocks  on  churches  and  other  public  buildings  translucent  dials  haye  been  from  an 
early  period  employed,  with  a  strongly-reflected  light  placed  behind.  The  remarkably  brilliant  Bude  reflecton 
are  now  generally  used  for  this  purpose. 

Numerous  interesting  curiosities  of  mechanism  have  been  attached  to  clock-work.  In  the  earliest  stages 
of  horological  science,  some  singularly  ingenious  contrivances  were  adopted,  indicating  the  flux  and  reflux  of 
the  tides,  the  relative  positions  of  the  heavenly  bodies,  and  other  artistical  fancies.  The  seventeenth  centoir 
clocks  were  almost  invariably  ornamented  with  processions  of  saints,  and  sacred  representations,  and  so  um> 
versal  did  the  curiosity  mania  become  at  that  period  that  scarcely  a  public  clock  in  any  place  of  importance 
was  without  its  characteristic  extravaganza.  Of  late  years  utility  has  been  more  regarded  ;  and  the  okl- 
fashioned  clocks,  representiiig  above  the  dial-plate  the  passing  of  the  seasons,  or  the  stages  of  human  life,  or 
astronomical  memorabilia,  are  now  curiosities,  not  only  on  account  of  their  artistic  peculiarities,  but  finom 
their  rareness  and  antiquity.  Tlie  puzzle-clock,  however,  is  still  a  favourite  as  a  neat  ornamental  time- piece. 
At  first  sight,  it  is  not  a  little  perplexing  to  those  unacquainted  with  its  mechanism  to  observe  an  hoar-hand 
fixed  to  the  centre  of  a  crj'stal  dial,  completely  transparent,  and  having  no  visible  connexion  with  works  of 
any  kind.  A  piece  of  glass  itself,  revolving  in  the  interior  of  the  dial,  is  the  requisite  communication  with 
the  clock  movement.  But  the  electric  clocks  are  the  marvel  of  horological  curiosities.  Though  of  the  mort 
simple  constniction  they  are  very  singular.  Electric  currents  are  the  prime  movers  of  these  machines ;  platei 
of  copper  and  zinc  being  buried  in  the  ground  to  the  depth  of  about  nine  feet,  and  thus  kept  continuallj 
moist,  are  the  generators  of  the  current  of  electricity,  which  is  conveyed  by  wires  to  the  pendulum.  Hie 
current  is  led  down  the  rod  of  the  pendulum,  which  is  made  of  wood,  to  a  magnetic  coil  a  little  above  the 
regulating  hob,  and  placed  next  to  two  permanent  magnets.  The  magnets  maintain  the  oscillation,  and  about 
the  centre  of  the  rod  of  the  pendulum  an  apparatus  for  alternately  making  and  breaking  the  circuit  is  placed. 
A  peculiarity  of  the  electric  mechanism  is,  that  if  all  the  clock-work  of  a  city  were  connected  togeth^,  and 
constructed  on  the  simple  principle  just  described,  one  electric  current  would  set  the  whole  in  motion. 

Most  important  modifications  of  clock-work  are  employed  for  various  useful  purposes  :  to  indicate  jpoor 
and  number  as  well  as  time.  The  principle  in  all  is,  however,  the  same.  It  is  in  the  apphcation  of  the  me- 
chanical motion,  originated  and  regulated  by  springs,  weights,  and  wheels,  that  the  difll'rence  of  result  is 
attained.  Automata,  by  means  of  clock  mechanism,  move  in  imitation  of  living  action,  and  have  even  been 
made  to  dance  and  sing.  Numerous  varieties  of  machines  for  registering  natural  changes  in  temperatmef 
in  barometric  pressure,  and  recording  numbers,  are  governed  by  the  same  pri^iciple.  Meters  for  the  measure- 
ment of  gases  and  li(}uids  are  also  regulated  by  clock-work,  as  well  as  anemometers  for  ascertaining  the  force 
and  direction  of  the  wind.  Odometers,  for  determining  the  distance  passt^d  over  by  vehicles  or  pedestrians, 
are  very  ingenious  applications  of  the  same  contrivances.  But  the  most  complicated  as  well  as  moj^t  useful 
machines  so  regulated  are  those  employed  for  continuing  long  and  tedious  numerical  calculations.  In  astro- 
nomy, geography,  navigation,  and  nmthomatical  investigations,  they  arc  invaluable.  Mr.  Babbage  (t)n- 
structcd  one  capable  of  reckoning  with  4000  figures  !  and  another  which  not  only  computed  but  printed  a 
large  number  of  copies  of  the  table  of  figures  ascertained  !  Some  idea  of  the  amazing  ingenuity  of  tliis  con- 
trivance may  be  formed  when  it  is  recollected  that  in  a  single  process  of  calculation  by  this  macliine  there  arp 
not  less  than  13G  repetitions  of  the  same  train  of  wheel-work  ! 

Some  attempts  have  been  made  in  Europe  to  construct  an  instrument  resembling  the  Chinese  gong, 
under  the  control  of  clock-work,  with  little  success.  The  metal  of  which  the  gongs  are  c*omix)scd  is  not  to 
hard  as  that  used  for  clock-ln^lls.  Jt  has  been  said  that  the  great  secret  of  the  Chinese*  makers,  in  giving 
them  that  stn^ngth  of  tone  which  is  their  characteristic,  lies  in  their  mode  of  hammering  them  after  they  haw 
been  cast.  In  this  process,  anvil,  hammer,  and  gong  must  be  beaten  under  a  verj*  considerable  degree  of 
heat,  nearly  to  the  colour  of  a  deep  red  viewed  in  a  dark  place.  A  Chinese  gong  would  break  in  pieces,  it 
hammered  while  cold  or  but  partially  heated.  The  human  body  is  scarct»Iy  able  to  endure  the  heat  of  the 
apartment  in  which  the  operation  must  be  performed.  Ex|)eriments  have  been  made  where  the  tempcTatiirp 
of  240  for  a  short  time  has  been  borne,  but  this  is  the  limit ;  and  thence  we  may  judge  of  the  practicability 
of  hammering  the  gong  in  a  place  sulliciently  heated.  Those  gongs  which  have  been  brought  to  these 
countries  were,  however,  evidently  cast,  and  subsecjuently  hammered  to  give  them  firmness  of  tone.  In  China 
the  gongs  are  sacred  furniture,  and,  therefon*,  can  be  only  j)rocured  with  great  difficulty  by  the  traveller. 
Many  six'cimens  are,  notwithstanding,  to  be  found  in  these  countries.  They  are  manifestly  hammered  out  of 
a  flat  plate,  and  their  sound  is  full,  clear,  and  sonorous.  As  a  horologic  appliance  gongs  of  various  desa^ 
tions  are  extensively  used  in  the  East. 

It  would  be  here  somewhat  out  of  place  to  enter  into  a  detailed  and  technological  description  of  the 
various  kinds  of  chime  clocks  and  bell-music  which  are  comprised  under  the  general  term,  musical  clocks.  The 
different  kinds  of  these  instruments  are  those  by  which  changes  are  rung,  or  the  quarters  struck  on  two  or 
more  Ixlls,  or  airs  played  on  a  series  of  nine,  twelve,  or  sixteen  lx»lls,  tuned  to  their  resj)ective  not^^  on  the 
scale.  Many  ingenious  methods  are  adopted  in  pricking  tunes  on  the  music-barrels  of  clocks.  Organ -docks 
are  also  elaborate  and  curious  mechanical  contrivances.  A  new  species  of  clock-nmsic  has  of  late  years  been 
invented  at  ( Jeneva,  managed  by  steel  springs.  The  great  peculiarity  of  the  mechanism  is  the  smallness  ci 
the  spac<^  it  occupies.  It  is  placed  not  only  in  snuflT-boxes  and  watches,  but  in  seals,  and  even  rings.  A 
double  set  of  springs  also  is  necessarj',  varying  in  number  fix)m  sixteen  to  twenty-four,  or  upwards.  These 
springs  are  easily  tuned  to  different  notes  by  thinning,  shortening,  or  lengthening  them.  Tlie  eflRxrt  of  tha 
will  be  perceived  from  the  tones  productnl  by  the  tongues  of  steel  trumps  of  varj'ing  size  and  thickness. 
Although  these  musical  spring- works  are  merely  toys — ^perfectly  useless  exa'pt  for  amusing  the  young—the 
very  remarkable  ingenuity  displayed  in  their  construction  is  deserving  of  notice. 
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SaffCral  English  and  Irish  matiufa(»ttirers  exhibited  highly  finished  and  creditable  specimens  of  horologic 
^^        'hip,  both  in  clm^ks  und  wat<"liL*55.     The  exp4Jsitioii  was  almost  exclusively  conlinod  io  time-pieces 
*!r  clocks  ;  and  tlio«e  which  it  did  contain  possessc^l  little  novel  in  prinuipkv  or  very  attrnctive  in 
*  j>,  thougli  excellent  la  their  way.     Several  iiuuiiie  ehninonictrrs,  of  the  newest  kind,  were  tii»o 

to  :-  .  ....i  in  some  eollection.s — tho***;  cctntriltuted  by  Mr»  M^Mttster,  of  (»raflon-&treet^  |jeiii|r  sh)  ornmged 
vf  to  show  the  various  s^tages  in  their  uianiifactm'e.  Among  the  curiosities  of  clock-work.  Air.  Si^rihier,  of 
Westmoreland -street,  prest^nttnl  to  notice  a  complete  watch  sset  in  diamonds,  and  not  larj[^?r  than  a  fourpenny 
Alvrr  pitHie*  wth  other?*  artiMitvilly  orniiint^nted;  and,  in  addition.^  musityd  clocks  and  boxes^  in  great  variety. 

The  H;ill-Clock,  an  inteivHtin-^  [jitH*e  of  mechanism^  exhibited  by  Mcjisrs.  Waterhouse  and  Co.,  attracted 
ffOiMirtfmhin'  attention,  as  an  irin;euious  and  omanieiit.d  contrivance.  A  ball  peq>etually  moves  along  a 
A^^g  plate  from  let\  to  ri;^ht  and  fniim  ri^ht  to  left*  the  pkte  risking  and  falling  evcrj'  hjklf  minute,  as  Vih 
liftU  nsacKe?  the  turning-place  in  its  jiath  of  motion.  Sir  Willlani  Conmrt^e  was  the  inventor  of  this  l>eautiful 
titock.  The  ball  is  the  motive-power,  and  is  made  of  f^jK-rukim  metal.  It  is  not  larger  than  a  s\vau-t?hot, 
mid  wlitbt  it  rolls  along  its  grooves  the  works  are  quiescent*  But  when  the  ball  has  arrived  at  an  angle 
vlier^  bv  a  spring,  it  is  proptdled  back  again  to  retrace  another  groove,  the  works  shitl  into  a  rapid  and 
noineotoiis  motion.  The  dial -plate  indicatej^  accurately  the  hours,  minutes,  and  seconds  of  time«  A  distaDoe 
etflUkl  U>  wnen  miles  is  travelled  over  by  the  ball  in  eveiy  twenty -four  hours, 

Tho  English  manufacturt»rs  have  reached  the  acme  of  perlt'Ctiun  in  dock -work  as  far  aa  utility  is  con- 
eBTTte^L  although  in  artistic  workmanship  foreigners  may  surj>ass  them.  Cicnevest^  watches,  a  lai^e  r piantity 
of  which  is  sold  in  these  countries,  aiv  accm'ate  time-keepers  when  good  of  their  kind,  but  it  is  sometime* 
iSfficitlt  to  repair  them.  The  mt^lab  for  chronoineters  were  mostl}'  awanled,  at  the  Exhibition  of  1851,  to 
Looiioit  makers.  In  astnjnomieiil  clocks  the  fori'ign  and  native  articles  wen?  e<pjally  diHiinguished.  Among 
ItKR^-clof-ks  ^tr.  l)e^t^s  was  the  most  remarkable.  It  was  an  attnictive  object  if  only  trom  its  great  size, 
ibt  pen'li  i  1.11  ].-  iTig  not  IcjiS  than  eight  tlvt  long  and  above  two  cwt,  The  wimdertul  accuracy  of  tliis  clock 
may  U  l  from  the  fact,  thnl  its  ^'  accumulated  error"  for  more  than  two  months  of  tlie  time  in  which 

it  w:t>  i  at  the  Cr\'stal  Palace  was  only  2  8  seconds,  or  in  four  millions  of  vibrations  pcrformcil 

*ii  [leriod  the  pendulum  lost  scfircely  three  beats  I 

%  as  well  as  the  comiiK^ner  fonns  of  clocks,  are  now  manufactured  so  jjenerally,  that  little  peculiar 
cxicelkaice  eauld  l>e  exi>ected  to  be  found  in  thotie  made  by  any  individual  exhibitor.  In  England  tne  chief 
filirt??  f»f  the  manufacture  are,  however,  l^omlon,  Liverjiool^  and  Coventry.  Even  the  watches  said  to  be 
Bt:;  In-re  are  indebted  to  the^'  places  tor  the  principid  parts  of  their  mechanisni.     The  trade  in  these 

k**  not  so  much  the  (completion  of  watches  for  selk  rs  throughout  the  eountrj*,  as  the  finishing  of  such 

portiwtta  iu  the  main-spring,  chain,  and  escapement.  But  !>y  far  the  gn^ater  proportion  of  tlie  watches  of  the 
vnrld  ftfe  still  made  in  Switzerland,  To  meet  the  demand  for  cheapness  they  am  constructed!  in  general  ver}' 
inipeHcctly,  and  what  they  want  in  solid  value  is  njade  up  by  a  handsome  exterior.  But  cxtemid  ornament  is 
tbr  snudlcst  item  in  the  expense  of  raanufficture,  ami  oftener  indicates  the  worthless  article  than  the  useful.  In 
mlclief  (as  in  everything  else)  the  pinchljcek  only  is  cheap  :  the  genuine  brings  a  price  sufHcient  to  requite 
Umikiiil  ikiid  carv  of  the  maker.  It  may  ix^  stated  in  conclusion  that  of  all  forms  of  time-keepera  for  general 
tt6i  the  liiver-watch  is  the  best.  Not  only  is  it  capable  of  great  aceuracy,  but  wiD  remain  uninjured  by 
ilokat  easap^ae  irhich  would  diaarrange  or  destroy  a  duplex  or  vertical  movement,— J,  A.  S. 


I.  AtxtMO^i  R.,  Wardonr-Rtrw?!,  Lonctaii,  Mamifttctnrer 

MAiL> — ^Bi  in  rosewood;  micro- 

iiof^ott  |iiiito!  I  walnut, 

S.  ftAarot,  It,  St.  Annc^s  Ilili.  Hkniey,  Co.  Cork,  In- 
tMloe. — ^App«nitu«  tor  appl}nug  cold  wuter  to  tht?  hc4td 
villkimt  witting  othrr  fiart^  of  the  person. 

IL  Bajctkr.  J,  P,f  Lowi<r  BAggot-street,  Inventor  and 
Prepcitlor. — St«tliQac^p€>fs  with  latoral  tube«,  t^ontoimng  a 
irii  Id  liimaje  the  power  of  hearing. 

4.  BBJLt^fOBT,  E.,  Sackvillc-street,  Dublin,  Inventor  and 
MHRArtsra:. — Lcuae*  witli  Accjetemtors ;  phoCographiL 

ft.   BDHfCtT,   W.,   Cheapside,    Loiulon. — Lai:ge  turret 

BKTAsr,    P.,   JL  P.,    I^ower    Ba^got-street,    Dublin, 
c — ^A  ntw  fiietUkiear  6crew  splint  for  fracture  of  the 

DcnsMfToir  A  Soita,  Gfoek-ftrert,  Soho-tqnare,  Lon- 
sf,^ — A  churdi   argan,,  in  oirvfd   Gotliic 
gUt  SfMttldng-pifiea  in  front,  containing  three 
■iiMftalR  fr  "'  ^''     *''^  F;  great  choir  and  swfiU 
^  villJI  B  Mxt4 '  \\,  five  ciKipling  movements, 

twofttope;  ft  Ifoudoir  organ, 
%  MTed  «ifaiti«(  rosewood  catte,  flve  stops  and  pedals. 

Il  BMJfTf,  H-^  Sbrtwibmy. — Three  draw  hig»  of  remark - 
tile  ynytifiwr  *4  the  mooa'«  mrface,  ^ni  otuwrvationH  mada 
vilk  m  %99%ovAma  reflfcting  tekscopcw  of  9  in.  aperture  7  fU 
IbcBl  la^ii^  Asd  a  nutgnifying  power  of  iOO. 


9.  BitAtrNiiiuj>ER,  Chsvu.  a.  Ds,  Warsaw  (Poland). — 
MiMlel  of  a  music  or  book-atand,  cut  oat  of  the  iolid  piece  of 
wood,  and  working  on  an  iiigtjnirms  hinge  of  the  aame  piece, 
de»igtied  and  cut  out  by  Mr.  Fall,  of  Maiiche«t«r, 

10.  Bray,  John,  Wt'StnioirJ/ind'Street,  Diibliat  Mannfac- 
turt^^r  and  I*n.pnetor. — Enbrfcwl  double-action  harjia;  with 
:4tand5v  miLsjc-di!£kks,  and  stools, 

11.  BnomucK,  Wiu.iaji.  Es*^x-quay^  Dublin,  Manu- 
Ciicturvr Clocks ;  gold  and  silver  watches, 

12.  BKorHY»  J.,  CoUe^e-green,  Dublin- — Caae  of  arti* 
fidal  mineral  tevth. 

13.  BBY80if,  J.  M.»  PriaeeVitrwt,  Edinburgli,  Manu- 
fiictrni?. — ^A  series  uf  Nicul's  priimi  i&d  dsritalB  for  tlitr 
pohirixataon  of  light. 

14.  BiiK<*Eri-u  H.,  We.5tinoroknd-*treot,  Dublin. — Piano- 
frtrtfs,  harpsv  mnsic,  military  musical  instruments. 

15.  rADBY,  C,  Liquorpond-strt«t,  London,  Inventor  and 
Manufacturt*r. — A  rosewood  semi-iTrand  pianoforti*,  with 
royal  patent,  suspended,  and  adjustable  sounding-board  j  an 
df'^iit  rcMewood  oblique  pianoforte,  with  three  strtngB; 
bnncbiotoely  car\'etl  caae ;  two  pianoforte  backs,  one  with  the 
onEnjin^  bradii^,  th^  other  with  patiait  mm  XTxm  bmdng; 
a  mrwb-l  to  explaia  the  btlisr,  allowing  its  mperiority  over 
the  former. 

16.  Caldwei.!^  S.  M..  MmmtJoy-wiTiare,  Dublin.  Pro- 
prietor.— Carvvd  eb«ny  piccolo  pinnoforte,  nuuiu^tim»d  by 
the  late  John  M'Culloch,  B«lfiut 
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17.  Chance,  Brothers,  &  Co.,  Birmingham,  Manu- 
facturers.— First  order  fixed  dioptric  lighthouse  apparatus, 
with  catadioptric  zones  constructed  according  to  the  system 
of  FresneL 

18.  Chancellor,  G.  W.,  Sackville-street,  Dublin,  In- 
ventor and  Manufacturer. — Small  turret-clock,  with  right- 
angle  dead-beat  escapement. 

19.  Chapman,  J.,  R«?sex-quay,  Dublin,  Manufacturer 
and  Proprietor. — Three-part  skeleton  brass  eight-day  clock, 
with  Gal  way  marble  pedestal ;  chronometer  clock. 

20.  Chappius,  a.,  St  Mary  Axe,  London,  Manufacturer. 
— Pat«nt  daylight  reflectors,  for  diffusing  light  into  dark 
places. 

21.  Charriere,  J.  F.,  Paris. — Case  of  surgical  instru- 
ments. 

22.  Claudet,  a.,  Regent-street,  London. — Stereoscopes 
and  photograpliic  specimens. 

23.  Cox,  G.,  Barbican,  London,  Manufacturer. — An  or- 
thochronograph,  a  portable  instrument  for  ascertaining  cor- 
rect time  by  equal  altitudes  of  the  sun ;  a  periphan,  illus- 
trating astronomical  phenomena;  beam  draining  levels; 
movable  rackwork  astronomical  diagrams  for  the  phantas- 
magoria lantern. 

24.  De  LA  MoTTE,  P.  H.,  London. — Photographs  taken 
by  the  collodion  process. 

25.  Derino,  G.  R,  Lockleys,  Welwyn,  Hertfordshire, 
Inventor  and  Patentee. — Electric  telegraph  instruments  on 
improved  principles,  in  communication  with  the  Telegraph 
Office,  Eden-quay,  for  the  transmission  of  messages  to  and 
fro,  by  means  of  the  wires  of  the  Electric  Telegraph  Com- 
pany of  Ireland. 

26.  Dillon,  Thomas  Arthur,  Upper  Buckingham- 
street,  Dublin,  Inventor. — Portable  photographic  camera, 
intended  for  glass  plates,  paper,  or  daguerreotjTie  process ; 
compensating  pendulum,  homogeneous  metal;  pendultmi 
and  clock  arranged  within  a  glass  chamber,  and  preserved  at 
an  invariable  temperatiu^  by  a  casing  of  steam ;  self-regis- 
tering barometer  and  storm  courier. 

27.  DoBBYN,  G.,  Wicklow-strcet,  Dublin. — Astronomical 
clock  with  mercurial  pciululuni,  (at  sidereal  time)  ;  regulator 
clock  with  zinc  conqM^nsation  pendulum  ;  tell-tale  or  watch- 
man's clock ;  railway,  chamber,  and  house  clocks,  &c. 

28.  DoNEGAN,  J.  T'pper  Ormond-quay,  and  Dame-street, 
Dublin. — Gold  and  silver  watches. 

29.  Donovan,  M.,  Clare-street,  Dublin,  Inventor. — 
Philosophical  instruments,  viz. :  a  table  gas-lamp,  generating 
gas  by  machinery  within  ;  improved  galvanometer ;  a 
volta-magnetonieter  for  measuring  and  regulating  the  mag- 
netism of  galvanometer  needles;  a  combined  hygrometer, 
psj'chrometer,  and  hygroscope,  for  indicating  changes  in  the 
dryness  of  the  atmosphere, 

30.  Edwards,  R.  J.,  Burslem,  Staffordshire,  Inventor 
and  Proprietor. — Instnunent  for  gi^^ng  strength  and  flexi- 
bility to  the  fingers  of  instrumental  performers. 

31.  The  Electric  Telegraph  Company',  Lothbury, 
London. — A  system  of  electric  telegraphs  for  communication 
with  various  parts  of  the  Exhibition  Building;  comprising 
single  and  double  neetlle  instruments,  batteries,  bells,  mag- 
neto-machines ;  method  of  insulation  ;  maps  of  telegraph  in 
operation. 

82.  Fannin  &  Co.,  Grafton-street,  Dublin,  Proprietors. — 
New  aneurism  compressors  for  the  treatment  of  aneurism  by 
compression,  as  finaUy  improved  by  A.  Carte,  M.D. 

33.  FixiRY,  Rev.  C.  M.,  Upper  Leeson-street. — Har- 
monic flute,  invented  by  a  clergyman  ;  propertiet — vast  in- 
crease of  tone,  perfect  tune,  open  ventage,  with  facility  of 
fingering;  compasM — three  octaves  and  two  tones. 

34.  Freeman,  St.  George,  Beresford-street,  Waterford, 
Designer  and  Manufacturer. — Specimens  of  the  various 
modes  of  adapting  artificial  teeth  to  the  mouth ;  mineral 
teeth ;  teeth  and  palates,  carved  from  the  tusk  of  the  hippo- 


potamus ;  contrivance  for  regulating  the  growth  of  chDdren*s 
teeth ;  specimens  of  carious  natural  teeth. 

35.  Gardner,  R.  K.  &  Co.,  Grafton-street,  I>ablin_ 
Humming-bird  clock. 

36.  Geary,  Brothers,  Grafton-street,  Dublin,  DesigBen 
and  Proprietors. — Photographic  pictures. 

37.  Gloag,  J.  W.,  11th  Hussars. — Specimens  of  setli 
made  by  the  electrotype  process. 

38.  Glukman,  Professor,  Upper  Sackville-street,  Dub- 
lin, Inventor  and  Proprietor. — Machine  for  polishing  da- 
guerreotype plates;  photographic  specimens;  stand  for 
camera  ;  electric  apparatus  for  communicating  between 
guards  and  en^ne-drivers  of  railway  trains,  house-bells,  sad 
knockers ;  regulator  for  electric  light. 

39.  GoDDARD,  J.  T.,  Jesse-cottage,  Whitton,  near  Iite- 
worth,  Middlesex,  Manufacturer. — An  achromatic  five-fioet 
telescope. 

40.  Gore,  G.,  Broad-street,  Birmingham,  Inventor  and 
Manufacturer. — Improved  medical  galvanic  appaiatiu^ 

41.  Gray,  J.,  Strand-street,  Liverpool,  Manufacturer.— 
Binnacles  and  compasses  on  an  improved  principle,  for 
counteracting  vibratory  action. 

42.  Gray  &  Halford,  Goswell-road,  London,  Manufin- 
tmrer. — Artificial  eyes;  dolls*  eyes;  eyes  for  wax  figans; 
animals*  and  birds'  eyes. 

43.  Grossmith,  W.  R.,  Fleet-street,  London,  ManvfiK^ 
turer. — Artificial  human  eyes  (worn  without  pain  or  opera- 
tion in  every  case  where  the  sight  has  been  lost),  to  wfaick 
the  prize  medal  was  exclusively  awarded  at  the  Great  Ex- 
hibition in  London  in  1851 ;  artificial  legsi,  with  new  patent 
action  knee  and  ankle  joints,  enabling  the  wearer  to  wdk 
with  perfect  ease  wherever  amputated ;  artificial  hands  and 
arms,  noses,  fingers,  &c 

44.  Grubb,  Thomas,  Leinster-square,  Rathmines,  Dub- 
lin, Inventor  and  Manufacturer. — Large  equatorial  instra- 
ment,  i»ith  improved  clock-work,  and  system  of  oomttcr- 
poise,  canning  achromatic  telescope  of  12  inches  ck«r 
aperture,  and  *20  feet  focus;  mt>del  equatorial,  the  fona 
beuig  sjiecially  adapted  for  carr^'ing  large  Newtonian  reflec- 
tors (to  6  feet  lUameter),  the  present  m<xlel  carr>-ing  one  of 
15  inches ;  small  eqimtorial,  adapted  to  refracting  telescopes, 
of  from  3  to  5  inches  aperture ;  case  of  achromatic  object- 
glasse^s  for  telescopes,  and  jihotographic  purposes ;  improved 

I  oxyhydrogen  microscope,  polariscope,  and  economic  doable 
lanteni  rec|uiring  only  one  half  the  usual  quantity  of  the 
mixed  gases  for  ilissohing  views. 

45.  Haogari),  W.  D.,  Bank  of  England.  Inventor. — 
A  double  protractor  for  measuring  angles  and  distance  at  the 
same  time. 


46.  Hall,  G.  F.,  Norfolk-street,  Fitzroy-square,  1 
Inventor. — A  standard  bar  measurer  and  pyrometer ;  a  phi- 
losophical apparatus  for  measuring  minute  differences  of 
length,  also  adapted  for  a  pyrometer  to  give  to  the  milliooth 
of  an  inch  the  ratio  of  expansion  of  metals. 

47.  Hanlin  &  Robert,  Westmoreland-street,  Dabfia, 
Inventors  and  Manufacturers. — Eight-day  clock;  marine 
chronometers ;  gold  and  silver  Geneva  watches. 

48.  Hanson,  G.,  &  CHAD\^^CK,  D.,  Salford,  Handles- 
ter. — Patent  high-pressure  water-meter,  on  a  newprincipk, 
whereby  the  smallest  to  the  largest  quantities  of  water  can 
be  accurately  measured,  and  the  water  delivered  witbovt 
destroying  the  pressiwe. 

49.  Harrlson,  C.  W.,  Larkfield  Lodge,  Richmond,  mm 
London,  Inventor  and  Proprietor. — Specimens  of  HarRsanll 
patent  insulated  subterranean  electric  telegraph  lines,  pro- 
tected on  Chatterton^s  principle ;  model  of  electro-magneCie 
motive-power  engine. 

50.  Hayden,  Charles,  Balbriggan. — Spedmensof  else- 
trotype. 


Cum  X.]    PHILOSOPHXC  AL,  MUSICAL,  AND  SURGICAL  INSTRUMENTS,  Etc, 
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5L  Hkai*s,  J*  K.,  Leeds^  Yarkj»hirc,  Mamifactiirer  and 
Fi«f»rsetcir. — ViolimceDo  fonstructed  on  mathemfttical  and 
gcomctncal  principles,  by  which  superior  quality  of  tone  h  ob- 
tuned,  ako  iuertisa:$«^  vibratioii,  eveimei»,  freedam.  And  power. 

5J.  Hn^OARD,  W.  B.,  Buchauan-Hlreetf  Glasgow^  Rlanu- 
fiKturer. — Sargk«l  in5truu]t*fiu,  tooth  forceps,  inv«nteil  and 
pateoted  br  Mr,  J.^  A.  Yomig ;  nmnufaclured  bj  exhibitor. 
63-  Hivrosr,  C.^  Corporation- row,  Ckrkenwdl,  Lortdon* 
MAnafiKturer. — Watch  and  Ume-piece  uinamel  dialB;  did.s  in 
the  Tuioo*  stagei  of  nuuiii&ciuie,  vitli  upecimeoa  of  the 
dfiflferant  kiods  of  toftmel  ttfted. 

^4.  Hodgson,  Mrs.,  Baggot-«traet,  Dublin. — St«tliot«- 
mtH^  cr  diMt  expander. 

55.  HoRXE,  Thorjtwaitk,  &  Wood,  Newgatfl-stnfct, 

hati^£^  IHanuEnt-tuw^tisu— DaKyerrootype  apfmratus^  with 

i  litxiaiitie  spparatuA  for  preparing  the  pkte^ ;  port-^ 

sra  and  compound  achroaiatic  len^,  with 

»  for  Iht  cftbtypci  and  collodion  proccsi  i  portndts, 

iooed  by  the  ooUodion  process;  medical  galvanic 

t  Mid  iotftnunenta  for  admiiiiitering  galvauism. 

Hro,  W1U.IAJC,  Sooth  Great  George'i-fftreet,  Dub- 

-A  chftmometer  tune-piece. 

57.  Jambbox,  J.,    QfrnfioD-atteet,    Dublm Eegnlator 

5^  JonanoTty  ZAcnARiAH,  RiUceTiny,  1  oven  tor. — Snr- 
pcal  ifutTonifinta.  viz.,  Prot^^n  fmctare  ^ipUnt:;  con  vent  ble 
1  plui«;  tracheal  trochar ;  a  frmctuji*  bed ;  portable 

n,  J,  k  Sox,  London,  Inventors  and  Mann- 
I  (Msckintoih  &  Co.,  RutbiHl-.s(|u«re,  Duiiiin,  Kx- 
~brtG»  of  rarioofl  styk:s  and  deiicriptionit. 
K90X«  Kev.  T.,  Proprietor. — Large  bumiog-gbsa, 

i/EgrtLAytQK.  Fm  I>aw9on-«tre«t»  Dublin,  Inventor. — 
fnalrufnifou ;  patent  lnia»es  for  tin*;  eurtt  of  hernia; 
tttstruments ;  inatrumentJ  for  ftrnioging  fmctures 
w  Jaw, 

fS.  LrsTLE,  R.  Jm  Bloomfiebl,  Charltx>n-rt>ad,  Woolwich, 
tMtwatiTt. — -il|i(ianitu^  for  bj«»  of  the  arm,  attached  to  a 
macr^m  wwiticmt ;  eoimecting  tap  with  double  plug ;  ooup- 
1^^  §gr  hanm^  biaina^  and  drain  pipea. 

LovKK,  Wti^uiAM,  Talbot-sti-eet  Dublin,  Inventof 
or.^Eddcational  models;  novel  arrangement 
Ipfoerator  for  the  oxyhydrogen  micrQisicofie ; 
Mi4Bl«f  d«ctric  clock,  with  novd  ^vanic  conUct- 
magnetic  nuicbinefy  moved  by  compound 
%vm  tmi  law  of  La  Garouaw ;  galvanic  battery  for  eloc- 
tmjptl^t  Afkd  eiactfoplatlag,  on  a  new  arrangement; 
piaa  lor  Utnatimiiiig  the  painp-like  action  of  the  heart,  with 
«lW  philotoplkJCial  tnodela. 

#4.  Lo^mr,  8.,  Speactrr-itroet,  Goswdl-road,  London, 
hnilnf  and  )Lumfaetuf%r. — Marine  chronometer  air  and 
wmttg  Uts^ht ;  a  caUeclion  of  watch  movementa  in  the  rtiugh 
aad  tfoialwd  iitat«u 

$^  LtmM»  IL,  StiflTolk-etieet,  Birmingham,  Inventor 
ni  Ffodnow-'^liparatas  for  bright  electro  and  mai^eto 
fltffaij^  tm^  i^ilmi^^  with  tpecimenji  illu^rrating  the  firoceas. 

•t  it  r^.  Rcf^t-atreet,  London. — Views  of 

Ikt  Qgm*  n  of  1651,  and  other  specimens  of  da- 

€7*  M^Majtek,  Maxwell,  Graftoo-etraet,  Dublin,  Ma- 
Miihelianr.-^A  tnrret-clock ;  chionoftietenK  'vcith  ejicamplea 
if  Ika  f«fioaafUg)a  in  the  proceaa  of  manufiocture. 

C8..  ll*Karo9T,  W.,  Glasgow,  Manufacturfr. — Steam- 
i^^i»  lodleMor  and  instruments  for  measuring  the  power 
OBMi  bgr  iMunh-eiigbie :  oil  te^t,  an  ittAtrumeut  for  mea- 
^eb^[  lilt  nlairre  tenacity  or  CKctiun  of  oibu 

OL  MHvux^  J,,  Capel-street,  Dublin,  Maimfacturer.— 
irfUli  IkoDt  and  liaek  action^  of  improved  con- 
tameUo   in  D    dat    inventor   (»f;    Cambridge 

70,  MsmuES,  G.,  Great  Bl&rlbcrmugh-strect,  London, 
r  (MAJtcrs  Mosia,  Weetmondand-atrc^t,  ExJu- 


blter). — Cottage  and  mjcrtM^hordon  pianofortea ;  an  mlt  bar* 
mouium,  with  patent  jMireitsaion  mid  hannonipbone  nttach" 
mcnt, 

71.  MoE?no,  C,  LeadenbaU-street,  London.  Proprietor* 
— Portable  galrano-voltait:  batteries,  for  jne<lica]  practksiL 
and  to  be  worn  on  the  body  for  ciirntive  pmito«ea;  figures 
exhibiting  their  appheation;  interrupting  appanitua  and 
other  accetsHiries. 

72-  MooRK,  B,  R.»  &  J.,  Clerkenwell,  London. — An  eight - 
day  clock,  chiming  boure  and  qimrters  upon  oathedntl  belR 

73.  MoRiti$4iNt  J.  D.,  Elder-*tn^t,  Bdinburgli,  Jl^lanu- 
fkctitrtJT. — ArtiHcial  te^tb,  murle  from  tlie  raw  raatenal; 
9pedmen§  of  the  raw  niut4irJiil.s  in  the  natural  and  prejmred 
state* 

74.  MosGa^  MAncuif  Weatraoreland-street,  Dublin,  Im- 
porter.— Spedmena  of  jjianoforte^  and  harps,  of  different 
clfiiHeEa,  and  in  varioii»  wocwtis,  nuinufiactuTed  to  order,  ex- 
preaslv  for  ilie  Exliibition,  bv  Broadwoodand  Sona,  CoUard 
and  CoUard,  and  S.  &.  P.  Erkrd. 

75.  MuRRAT,  Sir  J..  M.  D.,  Temple-«treet,  DnbUn. — A  new 
tn?ftniment  fi^r  com [na ring  the  relative  specifio  gra%'itieis  of 
different  liquiibs  at  the  airne  identical  denatty  and  tempe- 
rature of  tb*]  atmosphere. 

76.  Nei^sox^W.,  Dame-street,  Dublin,  ManuJacturer.— A 
level  to  be  umkI  on  tap  of  walking- etick  \  a  plutiib  lev  el  for 
biprig  down  road^f  dmina,  &C, ;  concave  lend  for  laiid^iti^)*< 
dntwltig;  convex  lena  for  !anddca[ie  drawing;  portable btuit 
ctimpaaiL 

77.  New  ALL,  K.  S.,  GateaheaiL — Samples  of  submarine 
telegraph  cables,  similar  to  tb<we  biid  down  betweeJi  Port- 
patrick  and  Donagiiadee,  Dover  and  Calais^  Dover  and  Oa- 
tend,  St.  Petersburgh  and  Cronstadt,  &c 

78.  KoRxn,  T.,  Grafton -street,  Dublin. — A  akeletoii  lever 
repeating  dock  on  imurble  «timcL,  stnkea  the  bottn  on  a  Luge 
gongf  and  the  Imlf-hoeirs  on  a  bell;  an  electro- tnaguetic 
clock;  a  silver  alarum-watch  of  groat  antiijuity;  ladies  and 
gentlemen'd  gold  watchea ;  anelectro-magiietic  thenapeuticou. 

7^.  NtJKN,  R.  RL,  M.PuC.S,  L.,  Wexfor^l,  Inventor.— 
The  univer^sal  hydrometer,  an  instrument  to  aacertain  the 
flpecilic  gravity  of  liquid^s  it*  range,  includuig  0"6(J0  and 
2*000 ;  medicMil  inspirators,  for  the  more  exact  and  efiidenl 
aclmi nitration  of  chloroTortn  and  other  onieiitbetic  agents 

80.  O'CoxNEn^  D.^  Ranelagh,  Rathminea,  Inventor  and 
Proprietor. — A  horizontal  dial;  geographical  dock;  per- 
petual almanac :  qua<lniut,  and  drcumfervntor. 

81.  0'CoN74£LL,  E.,  Bmy,  Lancashire. — BegUtered  in* 
tiiut  feciler. 

82.  Oertlino,  LiDwio,  Store-street,  London,  Manu- 
facturer.— A  balance,  with  agate  kuift;  edget),  to  carrj"  1  lb. 
In  each  pan,  tnming  with  the  lOOtb  part  of  a  grain. 

83.  OMVEii,  F.,  I^jndon,  Invcntor.^Portable,  single, 
and  quartctt  muaic  £;taml$. 

S4.  pKXNiNOTON,  John,  Camberwell,  London,  Manu- 
fiacturer.^Two-day  chronometers;  gold  and  siher  watcbesL 

«5.  pHEt.AN,  W.  T.,  Ileyta^lmry-stn'et,  DnbUn. — Spec- 
tacles manufactured  from  Irish  {tebbk  founrl  at  the  blarjd  of 
Achlll ;  Hfiecimens  of  tlie  (lebble  from  which  they  are  manu- 
factured; a  viAomeler  for  aiKcertaining  the  number  of  lesis 
tniit&ble  for  the  eye. 

86.  R.\riNE  &  Co.,  SwitKerhuid,  and  NasMu-dtreet,  Dub- 
lin, BfanuCacturen. — Ciold  Genffva  watched. 

87.  Ebad  &  Co.,  Parliament-street,  DubUn,  Inventors 
and  Proprietors. — Surgical  instrument*, 

88.  REiDt  R,  MJX,  lleriot-row,  Etlinburgh,  Inventor, 
— Comprp9i»  for  arresting  e-xressive  bleeding  after  extraction 
of  teetb,  with  modd  head  and  chin  for  shoiriiig  the  applica- 
tion of  the  apporatUA. 

811.  Bi^M,  F.  C,  Strand,  London,  Inventor  and  Manu- 
facturer.— Re*m*A  acoustic  instruments  for  the  relief  of  deaf- 
ness ;  conical  tlexible  wbwiMjr  tuW ;  modcLs  of  aoottttic 
pulpit  and  acoustic  chair;  acoustic  walking-atick ;  ear  ape- 
cuIa,  ear  Fvringea,  and  variooa  other  iuatrumenta. 

^M 
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90.  RoBKRTSOST^  A.,  Bftdldor^s^WAliif  Dublin,  Inventor 
and  Manufaeturer. — Stomach  pomps;  mcbchojuml  Iwolang 
appRrutuj^  with  gla&scrt  for  cupping  intenmlly,  inventM  by 
Surgron  Zach,  Juhnson,  Ktlk^iiu)-,  for  the  tmvheft;  giuji 
elastic  sj^phons  (dft^igx\4vl  by  Or*  EL  Kenntniy);  pua^t^  of 
filastic  tabiDg ;  elastic  chL»ck-string,  ur  votcf^comluctor^  Tor 
cirriages  j  stethoscopes,  iind  wthcr  oiiMHcal  and  surgical  ap- 
paraiua. 

91.  BoBm»ON,  J»^  PolTtechnic  Museantf  Gmfton-streeti 
Dabiin^  Manu&ctuTer  and  Importer. — Aehronmtic  and 
compound  roicT09co|>ft9  of  variuos  forms ;  microffcttpic  prts 
paiutions ;  astronomical  and  other  telescopes ;  opera,  race^ 
and  exhibition  glaMoa;  alereotoopeB  of  various  forms,  with 
diag^rams  and  prooft ;  cameru  for  the  daga«rr«otypi\  calo- 
type,  and  collodion  proce^ises ;  various  specimens  of  pboto^ 
graphy  on  paper  and  on  ghL«« ;  m&gic  lanterns;  polyoramaa, 
And  other  curiuu*  optical  and  Mcieiitific  toys;  cheap  and 
effective  air-pmnp!!i;  models  of  elintnc  tt'hjii^phs;  electro- 
ma^etic  machint«s  and  galvanic  batteries* ;  magnetic ;  W- 
Fometera  and  thcrmometen*;  gas^ogcne  apparntiu  fur  making 
soda  and  other  aerated  waters  ',  vacimm  coffee-pots  ;  mode- 
rateur  and  gajKigtsne  lamps,  with  various  other  applications 
of  jtcieDce  to  ttaeful  parposies ;  optrra-glasaes,  stereoaoopcs 
and  diagrams,  &c. ;  cameras  for  the  d;igu(^mH>type,  calo- 
type  and  collodion  prooQBses ;  magic  lantenw,  &c. ;  pt4yCK 
nunas;  phenakisticopes ;  cylindrical  mirrors;  air- pumps  ; 
modda  of  electric  telegraphs ;  electro-maguetic  machines ; 
galyatuc  batteries;  magnet ^  barometers  and  thermometers; 
gazogene  apparatus  for  making  soda  and  other  aerated 
waters;  vacuum  cofTbe-pots;  gazogene  and  other  lamps; 
with  various  other  chemical  and  philo«K>phical  apparatus^  &c. 

92.  Roe,  Hkxry,  Fitzwilliam-squarb,  Dublin.— A  magic 
clock  (transparent). 

93.  Rowley,  J.,  Lowts-street,  Wolverhampton,  Manu- 
factur. — Spectflclci  of  various  descriptions;  single  and  dou- 
ble eye-glaasM ;  ej'e-protectors  or  travelling  spectacles. 

94.  KoYAL  Dublin  Sooiety. — Lord  Rosse'a  telescope; 
cose  of  philosophical  inBtrctnienta. 

95.  RuDOLi'B,  KosE^  &  Co.,  doudiampton-Btreet}  Straodi 
Loadon,  Mannfactttner. — Flutes^ 

96.  Saxo,  J.,  Kirkaldy,  Fifeshire,  Inventor  and  Mann- 
fiicturer.— Flatometers,  or  self-acting  calculators  of  surface, 
telling  the  oreA  of  figures,  ou  carryiog  the  tracer  round  the 
boundary. 

97.  ScATEs,  J.,  College-jEn"eeii,  Dublin,  Manufacturer.'^ 
Treble  and  barjrtone  concertinas,  with  tympanums. 

98.  ScHOLEPiELD,  D.,  Huddersfield,  Designer. —Im- 
proved  metronome ;  school  and  pocket  metronomeS)  for  the 
use  of  j»mging  chiisses,  &c 

99.  ScRiiiEit^  Jomv,  Wcstmorcland-^treet,  DabHn,  and 
Geoeva,  Manufacturer. — Geiicva  watches  on  a  o«yw  princi- 
ple, dispeiu!iing  with  the  usual  winding,  setting  of  hands,  or 
use  of  key ;  dufttex,  lever,  and  horizontal  watches ;  speci- 
mena  itlu^^trative  of  the  various  stages  which  the  watch  nn- 
dee^om  in  the  process  of  manufacture ;  a  small  watch  the 
alae  of  a  fourpenny  piece,  set  in  diamoods ;  extra  flat  wattes, 
not  one-eighth  the  usual  thickneM;  £iigliiili- made  patent 
lever  watchtT*,  gtdd  and  silver;  Freoeh  ormolu,  hronKe^ 
marble,  and  mechanical  docks ;  a  two-tune  music  bos  in  a 
gold  seal ;  nnisical  boxes  of  various  descriptions,  with  over- 
tures, qua<lrille«,  [lolkas,  natlorwl  airs,  8tc, 

100.  Scum  Kit,  M.  &  J.,  Stmth  (irtyit  George  Vstreet,  Dab> 
lio,  &Ianufacturers. — Clocks  of  difTcrent  descriptions. 

lot.  Smith,  R.,  BUckford,  PerUwhirft,  Inventor.^ — Speei- 
mens  of  photography. 

102.  Sor^Jsioxs,  E.,  Nassau-street,  DuWm,  and  Old 
Bond-'Strcet,  London,  Inventor  and  Manufacturer. — Im- 
proved sight-preterving  tiieetadoi ;  amber  applied  to  epec- 
tactes ;  varioiif  specimens  of  lenses  in  their  rough  stata,  and 
also  in  the  different  stages  of  maouiSftcture ;  the  organic  vl- 
bf^tora  for  relief  of  deafnen. 

103.  Speak,  R.,  Colhjge-grpen,  Dublin,  Manufacturer. — 
Barometers,,  Ihennonieters,  hydrometers ;  fifjectacle  cmses  ; 
ivoTy  9cal^ ;  phantasmagoria  lanterns  ;  optical  ptllar ;  mag- 
notk  sun-dials  ;  eye-gUsecsi  and  spectacloe;  opera -gloAcs ; 


magni^nng  glasses  ;  pentagraph ;  stereosrop«i ;  s^fMis. 
meter ;  microscopes  ;  telescopes :  flhip  compasns*  hinoadM; 
drawing inatnmients;  level;  thcedolite;  sextant;  4|iiadfaai; 
with  other  pluloaophical  instnunents,  &c 

104.  ^ATHAsi,  W.  E.,  SoBsex-place,  f«U^^Ff^  LoodOi, 
Invent4)r  and  Mmmfacturer. — Chemical  qihtneti  4yid  peit^ 
bio  laliomtori«i  for  students,  chemistSf  Icctimni^  Ac  •,  i(ii> 
cultural  tj>st  chests,  for  aiuiJyziug  eoils,  manurea,  4c. ;  uai' 
cologicol  test  chests,  for  dete4.iLug  and  aiialyziitg  puisnu; 
hydro-pneumatic  apparatus,  combining  a  paeainaitic  tnoogfa, 
Urge  gas  jar  tray,  h)  dranlic  blow-pip«  and  gmsoouMr; 
pocket  and  other  blotfv-pipies  for  mineralogists;  mlnenkip- 
cal  cabinet ;  photographic  apparatna,  chanicala,  Ac 

105.  Telford  &.  TEt-rouD^  Stephen Vgieen^  DnhlfaL^ 
Organ,  built  for  the  Colkge  of  St.  Peter,  Rad%,  Oxloid, 
in  solid  oak  Gothic  eai»  ;  the  choir  argmn^  plaml  in  (b«t; 
the  front  pipes  of  pur«  tin,  pcdEshed  and  huniished ;  ifaee 
complete  nuinuals  from  CC  to  G  in  att ;  th*  jiedal  migKH 
from  CCC  to  G,  two  and  a  half  octaves,  six  CorapoMi 
pedals,  five  copula^  fifty  stops ;  the  great  ofgw  ^*^«*^*'fa^ 
1146  pipes  ;  the  swell  organ,  100.^ ;  the  choir  etgu,  Sd6; 
and  the  pedal  atg^ui,  416;  total,  2921  plpea. 

106.  Ti^sosf,  E.  R.,  Rnbonan  Caath%  KMdnc,  C%  d 
Roscommon, — Photographs. 

107.  TifOMFMOx,  C.T,,  Campden  TTITITrimn  .  fMrflU 
ton,  Loncinn,  Producer.^ Phot^jgraph*. 

108.  TiioMfsoN,  W.,    Dame-street^    DubUis^  lliBlfr^' 

turer. — Surgical  Instruments. 

109.  TiiOMFsov,  %  4  Co.,  Heory-stnet,  Dohlte.-* 
Surgical  InstrumeDtflL 

110.  TiTFifKLL,  J.,  F.  R.C.8.,lf«R*LA.f  Den^BV.-- 
Gutia  perdia  stethoscopek 

111.  YtYiAHt  Em  Torquay,  Deronahire,  hivmtm.—^M^ 
registering  thermotneter,  hygnmietar,  angmMta;  plsvio^ 
meter,  constraeted  for  weekly  olMrmtloa^ 

112.  WAt^R,  R,  PariiAinenl-itnBt,  Dohllii,  Ifmdby 
turer. — Eight-day  clocks  of  ▼arimiadMci^oiM;  gitJitaid 
silver  watches. 

118.  WATX&aoi»s  &  Co.,  Thaa^^itnA,  DohEn.— JSi& 

dock. 

114.  Wmuoir,  T.,  Hait-atreet,  Btoaaubitiy,  hmSm 

Manufacturer. — Instruments  for  micnwoopkal  dbswdfj 
dental  instroments. 

115.  Wells,  CirrAnr  G.G.,  Mullingar.  Co.Waia«lK 
Specimens  of  talbotype  drawings. 

IIG.  WuiTR,  JoiiK,  &  Sons,  Bishop-street,  DbUIb,  V^ 
nufaeturers. — A  flnger  oTgan  iu  a  G«iiluc  c 

117.  White,  J.  B.,  West-iqnai«»  8cmthwmrk«  1 
— The  national  anthem,  a  speeijiMn  of  mmf 
calico  by  hand  with  single  typea. 

118.  White,  P.  F.,  Mus.  Doc.,  Wexfiwd, 

Soyal  patent  Victoria  hsrp-lyrew  s  new  roiuiiaal  1 

119.  Yeates,  Georcr,  Graflfm-^Trrf,   ThiMln,  Itamf 

Dicturcr.— Transit  iuNtmment;  i>>  'iKodolil^ 

levek,  sextants,  kc» ;  .\tt wood's  n  i  tutoaijlm 

the  laws  of  aeceleimted  motion ;  stautuira  LMLrvmia«»;  nn* 
tjon  staves^ 

120.  YoD90,  A«  K.,  Mooagliaji,  inte&lat.^A  mt^ 
bed  for  inraUds. 

121.  Yocrso,  JamesA,  (of  ^  '^  '"  -  ^  >v 
gpon  Di'TiiistsX  Buchanan-streei  «f 

sets  of  patent  forceps  for  the  extra...  .^   ..  .,, ,,    .,  ^ 

h  A  complete  act  of  nine  foroeps  (iMlng  compirtffnt  in  9twgj 
case).  II.  A  portable  set  of  these  kitetpt,  in  r»>k*f  r«a, 
containing  one  pab-  uf  haudle^  nine  pain  nf  -  tU 

to  fit  the  hsndles,  an  elevate  handle,  U>  m  ^  Js 

beaks  may  be  fitted  r  i4oitlv  if  tiimo  t4^ 

beaks  should  Ijreak),  ihli  cfmyhi^  In  Uf 

direction,  a  probe,  a  .'^: ..i^r^ni 

cepn,  kc.  ;   these  ninr    patent  fiir(><|t^   itvmk   ik^ 
secureil  in  their  c^jtuit ruction,  will  nemove  m^  losdk  <r  a 
however  far  decayed,  or  of  whAtaw  shapsit  and  wttti  I 
least  posdble  amouai  of  pain. 
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IE  prodacta  of  the  cotton  manufacture  form  the  commencemeTit  of  another  section  of  the  Exhibition, 
mncti  inclades  the  whole  rlepartint-nt  of  Textile  Fabrics,  We  have  already  considered  in  succession  the 
hl^bit^aU^  those  objects  which  in  a  passive  state  may  be  rcganled  as  the  baj^is  of  all  our  operations ; 
llliofte  active  agents  m  the  shape  of  Machinery  of  diflferent  kind.s,  throiigjh  the  iiiiiilninientiility  of  which  the 
fer  are  turned  to  account ;  and  we  now  come  to  the  Fabrics  tlicmjJt^lves,  which  only  await  their  further 
pBfiioti  to  the  purposes  of  life.  Although^  in  a  local  point  of  view^  this  class  is  of  s^econdary  ini[M)rtance  as 
■^  ed  with  some  others^  and  aecordio^ly  occupied  no  considerable  space  in  the  Exhibition^  yet  it  hat 
obtained  a  firm  footing  in  tJie  northern  province*  and  in  the  othi^r  parts  of  the  l**land,  and  is  no  doubt 
I  to  make  still  furthijr  progress  amongst  ua.  The  cotton  nianulacturc  hjis,  moreover,  long  fortncd  what 
legarded  as  the  stajilc  branch  of  Britii^h  industr) ,,  and  has  exerciaetl  an  iinjMirtant  iutiuenee  indirectly 
other  branches  of  trade  and  manufacture ;  and  therefore  the  subject  deraimdi*  more  than  a  {>ab,sing  notice 
a  publication  as  the  pt^esent. 

production  of  tabrics  from  cotton  (which,  as  a  raw  material,  has  aht^ady  been  noticed  at  some  length  in 

v.),  i»  unquestionably  of  Easti^rn  uri^n.     The  Hindoos  excelled  in  their  nianutaeture  from  time  im- 

'aL     It  is  mentioned  by  Herodotus,  and  is  also  spoken  of  bj^  Arrkn  and  Strabo,  as  being  well  known 

_ji  from  the  earUest  perio<ls  of  which  tht^re  are  any  reconJ**?*     Cotton  garments  were  in  use  in  Russia 

[y  as  1252;  and  the  first  introduction  of  the  article  into  London  is  stjjted  to  have  taken  place  in  1590. 

nu£icture  was  originally  introduced  into  Emxipe  by  the  Moors,  numbers  of  whom  estiiblished  it  in 

bttt  it  doet  not  appear  that  any  conpiderable  progress  was  made  in  it  until  al\er  the  commencement 

m  trmde  to  the  East,  carried  on  by  the  Dutch,  whose  early  commercial  enterjmse  is  well  known.    It  soon 

tejEtended  to  England,  where  an  impetus  was  given  tci  it  by  the  oin-rations  of  the  East  India  Company. 

Kb  whom  importations  of  cotton  goods  were  steadily  tarried  on  tor  a  long  mnen  of  ye^rs,     Chintites, 

bft,  and  cahcoe«,  were  brought  in  considerable  tpiantities  from  India ;  and  the  useful  article  known  as 

pm  was  procured  direct  from  China.     The  various  kinds  of  goods  thus  imported  were  distinguished  by 

mnea  of  the  places  whence  they  camef  and  thesi*  names  they  havt%  for  the  most  part,  retained  to  the 

il  day.     The  general  name  oi  calico  has  been  api>lied  to  the  plain  white  cloth  manufacturt'd  from 

H,  Gvm  the  circmnstance  of  this  class  of  goods  having  bet^u  lirst  obtained  li-oni  C'alicut,  tlie  seat  of  its 

Mtl  laanutacture.     Of  this  generic  name  there  are  Si'ver^d  subdirisionfi,  chiefly  founded  upon  the  use  U» 

\  the  article  is  to  be  appbed.     l*hus  as  tt  mcre.'ises  in  (quality  and  strength,  It  is  called  long- cloth,  duck, 

Laabh>warp.     Printed  calicoes  or  **  prints'*  were  brought  t-o  a  high  stJite  ofperlection  in  India,     In 

roductlon  of  muslius,  the  extreme  fraeness  of  some  of  the  Eastern  tidirics  is  still  unrivalled,  notwith- 

ing  all  the  appliances  of  modem  times.     Tlie  turbans  of  some  of  the  rich  ISlahommedans  of  Delhi  are 

o  nare  been  mode  so  fine  that  thirty  ells  did  not  weigh  tour  oimces,  and  some  of  their  broad  webs 

i  be  drawn  through  a  finger-ring  of  moderate  ^ize,  so  exi|uitiitely  fme  was  the  tlireat!  of  which  they  wen* 

oseth     Specimetis  of  cotton  thread  in  the  Museum  of  the  East  Lidia  Company^  though  only  spun  bv 

itftif  anil  spindle^  are  of  a  degree  of  fineness  which  ournuichiner)'  has  rarely  been  able  to  equal,  twenty 

wni^ing  only  a  single  griiin,  and  a  pound  weight  reiichiri|5   a  length  of  llfj  miles,     in  England 

ElnordiiuuT  fioetiesa  has  been  attained  of  a  thread  which  con  tamed  a  length  of  167  miles  tothef^>ound  ; 

bii  no  exitfiiBe  machinery  could  weave,  and  it  can  only  l>e  reganled  as  a  curiosity,  and  as  iDustnitive  of 

jgfertioii  which  spinning  machiner)'  has  attained.     Some  of  the  Dacca  muslin,  when  first  brought  to 

lad^  ftlckcd  fmm  ten  to  twelve  guineas  a  yiunl ;  and  although  English  muslins  have  been  made  to 

Mcb  to  thh*  in  f  f  texture,  the  Eastern  fabric  posnesset*  a  riehnes'?,  softness,  and  durabibty,  which 

IiDt  maintain.*-  reputation*     The  s&mo  remark  applies  to  the  culic«»es,  ginghams^  and  chintzes 

\  Brc*   -^-         ,1  5  V  (11  lilt'  tiner  spedmens  of  which  is  said  tcjoc  unrivalled  ;  though,  fnmi  the  aMonisbinj; 

I  -een  attained  in  the  economy  of  pro<luction»  the  native  artick's  have  long  had  a  monopniv 

^Um.  i«.-  u^'kAAii  market,  but  also  ofiivery  other  to  which  they  have  been  admitted  without  any  restrit- 


b»  moR  niii*Kn  Jh  a  variety  of  cotton  fabrics  used  for  dresses,  trimmings,  &c. ;  the  jaconet  is  also  usoil 

mea  and  -liefs,  and  is  a  light,  open»  and  soft  article,  though  stouter  than  the  mull  (this  term  [> 

be  a  «3tv:  t  Jiighemout,  the  [jlact*  where  it  was  originally  made)  ;  nainsook  is  a  thicker  sort  of 

^  |ibuii  and  stritied;  seerhand  is  betwt^m  nainsook  and  mull,  and  is  particularly  adapte<i  for  dreaaes, 

Ntetlkifig  »o  well  Its  clearness  after  washing ;  buke  mu?<lin  is  a  plain,  clear  kind,  chiefly  ust^d  for  working 

tambottr ;  Icno  is  thimier  and  clearer  than  the  last-named  variety,  and  being  a  sort  of  gauze  is  usc^l 

bliodi ;  cambric  muslin,  an  imitation  of  the  linen  fabric,  is  made  in  cord  and  fancy  checks,  b) 
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the  introduction  of  occasional  thick  threads  in  the  warp  or  weft,  or  in  both — and  of  cotton  dtmbrici  that 
are  two  kiud^ — tiuit  usc-d  for  dresses,  white  or  printed,  made  in  Lancashirt^  and  that  sulwutut*-*!  fc^r  FrHick 
CJunbric,  chiefly  produced  in  Glasgow ;  cotton  dtunasks^  huckabacks,  and  diapers  are  the  imiUilionft  r»f  Cbt 
linen  articles  of  the  mine  namca,  over  which  they  have  the  recommendation  ol  cheapne?*  *,  gingham  is  a  this 
chequered  cotton,  a  seniceabUt  article  ;  count*?ri>anes  (a  corruption  of  eounUTiioint )  hav*'  -r.  .n  ..r..;...  tica^ 
of  the  cotton,  arranged  according  to  the  pattern^  and  they  form  cheap  coverlets  ;  Mar^nll  ^^"^^1 

of  doable  cloth,  with  a  third  layer  of  softer  material  Itetween  them,  the  connexion  being  m  ;  JH 

of  quilting  done  in  the  loom  ;  jean  is  a  twiUed  cotton,  both  strij)ed  and  white,  a  variety  of  >  b  i 

glossy  surface  is  used  for  shoea^  etaya,  and  other  articles  in  which  strength  of  material  is  ti  ^  -  ihM 
ciimity,  fustian,  and  molej^kin  are  other  varietie*!  in  ceneral  use,  and  wliich  are  well  known. 

The  progress  of  the  cott<»n  manufacture  in  Britiim  i^  a  subject  so  pregnant  with  interest  and  tnstradiQa 
that  a  volume  might  be  devoted  to  it  alone,  though  it  scarcely  extends  over  a  century.  The  ettrtieit  oflbrti 
in  the  economical  use  of  the  cotton  originated  probably  in  the  conversion  of  it  into  candle*wick,  ami  fl^hy 
stop  its  further  application  was  develor>ed.     The  first  im[K/tus  was  due  to  the  cin^*uni!<tan<v  of  t  !.>qi 

persecution  of  the  Duke  of  Alva,  which  led  to  the  banisliment  of  numbers  of  Flemish  artisuins  Itif 

hranch  of  industry,  some  of  whom  settled  in  England-     There  was  at  that  periofl  great  manut  i  ti- 

rity,  and  the  advantage*  of  increased  attention  being  devoted  to  the  production  of  cotton  fal  too 

apparent  to  l»e  overlooked.  Mlth  the  distaifand  the  hand -loom,  progress  was,  however,  neoi*^aruy  *iirr, 
and,  for  practiwd  purposes,  the  origin  of  the  manufacture  may  be  elated  from  the  invention  of  sptimtiii;  nd 
weaving  machincr)'.  I'be  machine  of  Arkwright,  patenteil  in  1767,  and  the  spinning -jenny  «if  :'-—  rni^ 
brought  forward  in  the  same  year,  effected  a  revolution  in  cotton-spinning;  and  about  the  sai  the 

cleaning,  canling,  and  prtyuration  of  cotton  wool  derived  great  benefit  from  a  nunilxT  of  u,^^  ./i.,^-^  nM 
useful  eotilrifances.  As  these  inventions  weR'  being  still  further  imprtned  and  perfected.  Watt,  tin?  oisits 
magician  of  the  age,  discovered  the  application  of  tlie  new  motive  power  by  which  they  were  defined  to  bt 
worked ;  sdeam  haring  done  more,  perhaps,  for  the  cotton  manufacture  than  for  any  other  branch  of  ixniaiitry^ 
The  improvement  of  the  weavcr*s  shuttle  by  Kay,  of  Burv%  and  the  subseipient  intrtKhu-tion  of  thp  pcrwtr^ 
loom,  mark  further  and  important  steps  in  this  singular  career  of  progreas.  The  invention  of  the*  spmaia^ 
mule,  by  which  Iiithcrto  unattainable  regularity  and  fineness  were  secured  in  the  thread,  may  be  tnuvd  80 
the  same  extraordinary  fjeriod  of  discovery-  The  location  in  Lancai^hire  of  large  numbers  of  persons  engipd 
in  the  manulacture  of  watches  and  chicka  also  contributed  much  to  the  perfection  of  the  nvcchimtnl 
nsqutrements  of  the  new  iudustrj',  tH^ni  the  peculiar  knowle<lge  which  they  jKissessed.  As  earh  snccosm 
improvement  waj*  brought  before  the  puljlic,  men  of  enter|^>rifte  and  inteliigenci?  were  to  f»e  found  irttdy  to 
taae  it  up  and  fully  develop  it*  Capital  became  attracted  to  it,  and  Ci»lofi*al  fortunes  wen-  mailo  in  it ;  llie 
activity  whii-h  it  called  into  operation  at  the  same  time  extending  itself  to  everj-  other  biiinch  of  ituuuiftc- 
ture.  At  the  ciuumuucement  of  the  eighteenth  ct^ntnr)' the  annual  consumption  of  ix)tton  v  '  "  -it 
Britain  was  about  l,(3<Mi,iiciu lbs. ;  in  the  Iw'ginning  ol'  the  present  century  it  was  64,(HM»,<HMI  II  it 

had  increased  to  200,(KAMJ0O!bs. ;  and  durmg  the  past  year  iiamoimted  to  81»5,2lit),780  lbs.  i  m-^*^  imjujh 
supply-  unequivcK^al  eridence  of  progress,  and,  sofiir  as  present  appearances  warrant  an  opinion*  that  [irogifSB 
promises  to  be  continuous. 

It  has  been  too  much  the  habit  during  the  discussions  which  for  years  distracted  the  pul>ltc  mind  fm  iIm 
subject  of  free  trade — a  habit,  it  is  needless  to  say,  originating  in  prejudice  founded  on  th*'  n  !*.,.»  thorcMtth 
ignorance — to  sneer  at  the  capitfdists  engaged  in  this  manufacture  ;  the  term  ♦*Cott*ni  1.'  _  uirdiii 

derision.     As  compared  with  their  fellow -subjects,  many  of  these  parties  are,  however,  in  :  lLtnJ«**iii 

everything  that  can  constitute  true  nobility.  Of  this  any  one  who  sets  about  the  investigation  of  the 
progress  of  manufacturing  industn^  will  twion  become  convinced.  The  charge  of  selfishneas  so  ofUsn  letdkit 
against  them,  is  made  in  ignorance  of  one  of  the  most  elementary'  truths  of  social  science  [  an  tha  maim 
schoolboy  is  now  beginning  to  understand  the  identity  of  intUvidual  imd  general  interests.  The  aitnta£blP 
of  I^ARcashire,  no  doubt,  pursue  their  honourable  and  useful  can»er  with  a  view  to  imt:  in;  but 

BUCcesa  in  this  is  just  the  way  in  which  the  greatest  service  can  be  rendered  to  the  whole  *  . .     And 

the  advantage^  in  a  national  fioint  of  riew,  of  the  enterprise  which  thev  were  the  first  to  exlubit  on  m^mt 
scale,  has  long  since  been  universally  feU.  The  industrj'  of  that  district  led  to  the  formation  oftlmcMmw^ 
Bridgewater  Canal,  which  may  Ix?  said  to  have  uiaugiuTited  the  age  of  that  kind  of  ct^u  *  «« 

must  also  bear  in  mind,  that  it  is  to  the  same  district,  aided  by  the  enterprise  and  capit  i'  a 

Lords,*'  that  we  owe  the  early  development  of  tht!  railway  system  ;  the  IJverpool  and  Manein-»*  iig 

been,  as  it  were,  the  experimental  radway,  constructed  as  a  commercial  sjjeculution  for  pasJM  ; 

and  the  oppi>9ition  winch  Uiat  project  met  with  woidd  have  been  fatal  to  it  at  the  time  in  ••'■•  rr 

hands.     Again,  when  gas  was  brought  forward  for  the  pur[.iose  of  illuinination,  it  met  thi  n 

inventions,  and  was  reganled  as  one  of  the  chimeras  of  an  over-sanguine  imagination,  r  ..^   \xai 

tested  on  a  large  scale  by  the  firm  of  Philips  and  I^ee,  of  Salfonl.  who  tried  it  to  light  th*  2  otflk 

Nor  can  a  doubt  for  a  moment  be  entertained  that  the  manufacture  of  machiner\   L^n  ;%t«|  iis 

greatest  imf>etus  from  this  branch  of  industry.     And  those  who  may  visit  Saltaire,  t'  n^ltiMai* 

and  many  other  localitieis  m  which  this  branch  of  industry  llouriithes,  cannot  fail  to  be  i  1  >  raliW  m 

regards  the  rehition  between  employers  juid  employed,  V»y  the  extent  tt>  which  the  in  tv^  «•  wAm 

the  material  wants  of  the  latter  are  provided  for.     At  Portlaw,  in  the  County  of  AV:  1  (^  vicnllj 

of  Belfast,  as  well  as  in  sume  other  places  Id  Lnelatid,  illustrations  of  the  same  w  >  :  lienenyleiiiv 

inav  abo  be  m^^u  :  all  showing  the  high  senie  entertained  by  the  manufacturers  1  u  which  t&dr 

IKisition  imposes  u|ion  them. 

The  chief  ^^at^  of  the  cotton  mantifactnre  are  Manchester  and  Glasgow,  the  former  havtnir  Bolton  6r  In 
depenileut,  and  the  latter  Paisley.     Of  late  years  it  has  obtained  a  footing  id  T"  '  '1  gom^^  odtf 

partii  of  Ireland),  and,  from  the  proverbial  energy  and  sound  discrimination  of  f  that  tvi^ 

town,  we  may  reaaouably  ho[)e  that  it  will  yet  be  regarded  as  one  of  the  great  dej.H^t»  01  im*  mantiilKtvib 
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Of  the  ftmoant  of  capital  mvolyed  in  the  cotton  induiitry  it  is  quite  imposaible  to  oonTej  any  accurate  idea. 
That  employed  even  in  individual  cstahiishnierit*  is  »o  groat  as  to  appear  absolutely  fabulous  unless  to  thoBO 
aequalnt*^d  with  the  nianufacturinjr  rliatricta.  Most  of  the  cotton  spiniiifif^  mills  arc  indeed  leviathan  estab- 
lishment*, giving  employment  to  from  five  or  six  hniidrud,  to  ovej*  lifti'on  huudred  handi?,  and  pn-^aenting  in 
ervT)'  department  an  appearance  of  order  and  regukrity  truly  marvellous.* 

Of  tht!  extent  of  pro<luction  in  the  spinning  and  weaving  departments  it  h  tdsii  impossible  to  speak  with 
aocumcy.    To  the  quantity  consumed  at  home  we  have  no  key.     It  is  obviouB^  however,  that  it  la  iminenset 


^  ^  a  dncriptlon  of  some  particalar  establitibment  will 
fW^iy  to  th«  raider  a  betUM  notion  of  the  biLjinit'Si:^  of  cotton- 
J  that  any  mere  general  notice  on  the  »ubj<w.%  we  j^ub- 
I  an  aeeonnt  of  **  a  flay  at  the  Mi*ltlunn  Milk,"  near  Had- 
» tlie  pmjpcrty  of  the  Messrs,  Bnxtks,  who  contributed 
IB  fnteroiting  collection  of  ^pedmenjs  of  their  manufacture  to 
the  Exliibitioii.  We  may  ob-^erv^v  that  m-arly  the  whole 
papulmtiaa  of  the  village  of  Melitham  are  dependent  on  the 
ciBplajment  whkh  thia  esstablUhment  afTords  the  niim- 
b«r  af  liaiMk  engaged  hi  which  ran^«  between  1000  imd 
IfOOL  To  the  great  credit  of  the  present  proprietors  a^  well 
at  tbeir  predaceason,  tbey  hare  not  been  nnminflful  of  the 
iatdlectual  and  moral  wants  of  tbo^e  dependent  upon  ihem. 
A  cfaurdi  was  btillt  by  the  tate  Mr.  Brook,  by  whom  alM>  it 
I  fiberally  endowed ;  the  educational  re(]uiremiiOt<4  of  the 
I  gjMMfaticn  haT«  been  provided  for ;  and  altogt^ther  tlie 
appearaooe  of  the  village  ihowa,  that  vrith  the  proprietors' 
activa  baicvaleiioe  and  genuine  philanthropy  are  combined 
t  oamtuerctal  enlerprise.  A  visit  to  such  an  establi&h- 
tbe  Meltham  BllUe  cannot  fail  to  be  eminentlj 
» and  instTDcdTe.  With  these  preHminary  remorkB 
I  tha  foUowing  sketch  before  our  readers,  which  b 
ab^teiBd  from  an  article  that  appeared  in  the  **  Leisure 

We  wiU  oomdiict  the  reader  through  the  nuIU ;  and  that 
ha  Bay  hava  at  dear  an  ideaat  we  can  convey  of  thi»  process 
afttJl  Iha  nw  cotton  ondergoes  before  it  is  finished  on  tho 
wa  win  commence  at  the  cotton  store^  that  u^  the 
\  wiierv  the  cotton  \&  stowed  in  bales  as  it  comes  from 
pLiziiati«3ns.  We  will  iht)n  follow  it  through  all  the 
r  aMUBafaetUPB  until  thtj  priMreagi  ia  completed. 

,  a  lar^  rix>m,  in  th(!  lower  part  of  the  miUf 
I  i^th  thniA  loQg  and  tightly  packed  balea,  the  growths 
cf  tbc  arathcm  jUtas  of  America^  the  Went  tudieis  and  Eg^-pt. 
ta&  oa  *>^i«iiM*  tome  of  the  bale.^  How  fuU  of  dirt^  chipSf 
attd  glaa,  la  the  Egyptian.  It  rbpcms  impofi&iblij*  ever  to 
qpaTWl  it  into  twist  tit  for  the  delicate  finals  of  a  fair  lady 
UeL  Here  ii  a  bandfid  of  what  la  callt^d  **  !«ca-L^land 
*  and  wbat  a  conlniat  it  presents  to  the  other  I  Mark 
f  bcaatlfblly  wluie  it  hj  and  how  Hue^  long^  and  bilky  Is 
~  Tlita  ia  the  prince  of  all  cottons,  and  the  mat^ial 

I  b  chiefly  a*ed  In  the^ie  mill&  It  h  not,  howerer,  freo 
r  adoDXtarea  of  dirt  and  chlpa ;  and  now  we  wilt 
^  In  another  rtMxm,  the  procew  by  which  it  ia  cleaned. 
I  that  curious  machine^  which  thocie  men  and  boys 
with  the  raw  CHjttoQ.  It  contains  two  dght- 
rhlade%  which  revohe  1600  times  per  minute, 
I  IJba  auttoo  i»  fed  into  thei^e,  and  held  fa.Kt  by  two  pah  of 
ladea  striking  against  it  at  i^ueh  a  distance  aa 
I  to  npea  ap  the  cotton,  and  separate  the  larger 
«Npi  wad  ttiftaga  fubstaDces  which  are  mixed  with  it<^  flbrea^ 
■id  Ihmm  U  to  the  bottom  of  the  machine ;  the  cotton  ihuH 
from  itm  incumbrances  ia  carrierl  forward  to 
Wt  to  oodergo  a  further  cleansiugp  uutil  it  is 
I  down  mto  a  basket  at  the  end  of  the  machine, 
1  tfttt0  reccare  a  more  complete  aud  aatisfactoTy 
Althoggh  vart  quantitir^  of  dirty ,  du»ty  cotton 
ody  ■ubjert  t'*  thl^  operation  of  cleaning,  there  ii 
il  nor  di'^  i).    The  air  is  quite  clear  and 

hMlllk|r.    hf  a  TCT;  beautiful  contrivance,  the  ro- 

p  is  all  ^rai  tt|i  V  ('I  — K  running  from  the  ma- 

I  IstiO  a  cylkular  ptu'  f,  and  h  currieil  thence 

tcdiimtHiy  ootaidn  t!  .^'     Ttus»  i^  elfeeted  by 

of  fkoa,  which  haT«  saved  many  htmdreda  &om 
grares — the  procesi    of  cotton-dressing  being 
r  abnoat  tii  iwimi*^  to  human  life  as  the  trade  of  the 
L  grindeta. 
i  m  now  go  tio  anothiff  machine,  and  witness  the  second 


process  of  cleaning,  which  con^sts  in  taking  out  all  the  small 
nip«  and  short*  from  the  long  cotton,  Tliij*  o juration  ia  per- 
formed pretty  much  In  the  same  maimer  a«  tlie  fonncr,  the 
cotton  belli |l;  fed  in  by  rollers,  and  placed  upon  the  huge 
cylinders  or  combs,  by  a  series  of  cylindrical  brushed;  the 
combe  are  tiien  carried  round  one  by  one,  and  brought  under 
the  action  of  a  beater,  holding  Gat^t  aU  the  long  fibres,  whU^ 
tlie  lieater  frees  them  fri>m  the  abort*,  when  they  are  Mtripped 
olf  on  the  other  side,  to  be  ready  for  further  nm.  Thi,4  ma- 
chine answers  the  same  purpo:s«  as  the  combing  machine  uaed 
for  wo<»L 

We  now  c<im6  to  the  blowing  machine,  where  we  see 
numbers  of  men  engaged  in  subjecting  the  cottcm  to  a  thiid 
process,  fiimOar  to  that  wliich  it  underwent  in  the  fust 
machine.  The  cotton  ia  now  delivered  in  the  form  of  a  web, 
aud  wrapiied  round  a  roller,  freed  from  mottt  of  the  dirt 
that  was  originally  mixed  with  it.  The  rollers  are  then 
carried  to  anotlier  machine,  where  they  are  lioubled  three 
together,  and  passing  through  another  ci^ht- scutcher,  are 
again  formed  into  a  web,  and  wTa|>|je<l  round  u  roller?  beiag 
made  by  this  process  a&  even  in  everj-  i*<|iuire  inch  as  posdble, 
so  that  they  will  lill  the  card  equally  without  clioking  iL 
See  what  piles  of  thu^  rollers  stand  there,  in  tlieir  white 
jackets,  ready  to  be  carried  to  the  card-room  ^  and  from 
thence  to  lie  dutibled  upwanb  of  thirty-five  millions  of  timeo, 
and  twisted  aud  twirled  by  remorseless  spindles,  before  they 
have  been  torturer!  into  twist,  and  made  ready  fbr  th» 
market.     Let  as  foDow  them. 

0[^n  that  door  in  the  side  wall,  but  be  careful  or  you 
will  tumble  down — down  tliiit>'  fw4  below.  What  see  yon 
there?  A  square  tube,  running  irxim  top  to  bottom  of  thu 
mills,  with  a  movable  floor  exactly  fitting  it,  which  risea 
or  falls  as  required  by  means  of  ropes  and  pidleya.  See,  the 
floor  is  now  &r  down  below  where  we  are  standing.  Give 
the  sigiuiL  Lo  !  up  it  rises,  with  a  man  to  direct  its  move- 
ments Now  it  is  on  a  level  with  im.  We  step  upon  it«  and 
in  a  few  jicconda  are  carried  to  the  card-room. 

WTiat  a  strange  and  wonderfiJ  sight  burst*  upon  ua  The 
p_>om  runs  the  whole  length  *if  the  buihiing,  and  is  ftiU  of 
madiiiiery,  which  R*ally  look^  alive,  and  seems  as  if  it  could 
talk.  What  a  niar  of  wheda  and  humming  of  spindlee  Mr 
Inte  the  ear !  and  how  complin ated  is  the  work  going  on 
here.  Yet  aJl  is  accurately  and  bcantifitlly  done,  without 
confusioti,  without  rest,  or  ha.ste.  Hundreiln  of  handif,  moeit 
of  them  girls  &om  fourteen  to  twenty,  are  bu!*ily  engaj^ed  in 
their  several  department's  watclung  the  machinery,  feeding 
it,  and  instantly  joining  the  broken  ends  of  cotton.  Kot  a 
moment  Ia  to^t ;  every  eye  is  ngtlant^  every  hand  active. 
Let  lilt  :see  now  what  they  are  doing  with  the  cotton  roUemi, 
specimens  of  which  we  saw  below. 

The  machine  to  which  they  are  now  put  \m  called  a 
breaker.  It  consists  of  rapid  rollers,  and  a  large  cylindisr 
covereil  with  card  sheets  with  movable  tops.  These  sbaata 
contain  thomiands  of  sharp  iron  t^^eth,  so  nicdy  and  aocn- 
ratefy  Aet  that  they  catch  every  flbre  of  cotton,  and  eeparala 
theiu  Jiliii  fhna  dim,  laying  them  longitudinally  to  eadi 
other.  A  smaller  cylinder  of  the  same  deacription  \»  placed  in 
fn>iit  of  the  large  one^  and  set  so  cloee  to  ft  that  it  draws 
away  tlie  cotton  in  regular  proportions  as  Ikst  ns  it  is  J^ 
into  the  machine.  It  is  fiiuilly  drawn  away  irom  this  cy- 
linder by  means  of  a  comb,  and  deliverei]  in  a  long  tin  caaei 
iir  beantifhlly  white  streams  about  two  indies  wide.  It  ii 
then  carried  to  the  lap  aiacAiae.  From  twelve  to  twenty* 
four  ains  are  placed  behind  a  pair  of  rtjUers  kept  down  by 
levers  and  weights ;  and  the  cotton  is  sj>read  out  like  the 
warp  of  a  web,  and  rolled  firmly  upon  another  roller,  in  order 
to  go  through  another  process  of  carding,  called  finUhimi^ 
The  finishing  cards  contain  about  700  teeth,  or  pohits,  to 


iMfa 


264 


THE  IRISH  INDUSTRIAL  EXHIBITION, 


[Cum  XL 


from  cotton  fabrics  being  in  miiversal  demand  among  oU  daasea  of  the  commnnity.    The  declared  nlae  tt 
the  severiil  clasaea  of  exports  of  cotton  matmfttctuivs  for  the  under-mentioned  years  bafi  btsen  aa  foUowv  -^ 


Tear. 

Cottun  FabrtoB 
oTftUKliidi. 

Twist  and  Tanu 

TotaL 

1820  . 

.  .  £18,6»0,109  ,  . 

.  •  £2,826,639  .  . 

.  .  X1G,616,74S 

1830  , 

,  ,     15,2*14,923  .   . 

,  .     4,138,741   .  . 

.  .      19,428,664 

1«48  . 

,   .      l<i,75»V^6J)   .  . 

.   .      &,927,631   ,  . 

.  .      22,681,200 

184!)    . 

.   .      20,071,046   ,   . 

.  .     6,704,089  .  . 

.  .      26,776,136 

1850   . 

.   .      21,873,097   .  . 

.  .      6,383,704   .  , 

.  .      28.257,401 

1851   . 

.   .      23,454,810  .  . 

.   .      0,031,026   .   . 

.  .      fU),r)88,836 

1862   . 

.  .     23,223,432  .  . 

.  ,     r;,<j;:tj,o/v5  .  , 

.    .        'Jt!,H7H,087 

1853  . 

.  .     25,813,981   .  . 

.   .      G,89ii,454    . 

,   .      32,7(^C«,385 

The  progress  of  improvement  in  the  cotton  manufacture  has  been  very  clearly  indicated  hy  the  i 
reduction  in  the  prices  of  the  »everal  manufactured  articles.  In  iHitO  die  averagt!  pnvi^  per  ymrd  of  lit 
cotton  fabrics  exported  was  I2}rf.,  and  during  the  pwst  ye^iT  it  has  been  a>x»ut  3</,  The  priit?  of  twist  m  1^ 
was  2s,  h^d,  per  pound,  and  now  it  is  lOrf,     Of  yarns  of  the  fineness  of  XCM)  banks  to  tb»j  i  *     ^ic  ttin 

was,  in  1786,  38*.  per  pound  ;  in  1790,  30f.  j  in  18<J0,  9^,  hd  ;  in  1B30,  3«. ;  and  since  r  S  nCioMd 

year  a  still  further  reauction  has  been  continuously  going  forward.     And  while  these  chjmfjis  uat*  b«Oi 


every  aqnarfr  Inch,  and  the  fibres  are  here  thoroughly  and 
finally  tK*{>arated.  They  are  thtin  carried  oflTtn  a  long  tliid 
ireb  through  the  delivering  rcilkr  into  another  pair  of  roUiT*, 
when  each  inch  of  cotton  is  drawn  into  letigths  of  two 
inches,  unLforraly  from  end  to  end.  The  cans  are  all  filled 
witli  these  long  streams,  whieh  have  been  delivered  into 
them  by  thej^niiAer ;  and  here,  close  at  hand,  13  another 
machine  ready  to  receive  them.  This  is  cnlletl  the  drawing- 
frame  :  and  U  cfmtain*  f«mr  N?parnte  diviMjons,  each  alike, 
SLs  of  the  eans  are  placal  aga]t]5t  the /rame,  and  auL  ends, 
one  for  each  can,  are  put  into  the  backmost  roller  in  the 
first  divuion.  There  are  four  paint  of  miters,  at  amall  dis- 
tances f^om  one  another,  each  of  them,  from  the  back  to  the 
front,  gom/»  romid  a  littie  q nicker  than  its  neighbour^  so 
that  the  front  roUer  will  revolve  six  times  for  one  revolution 
of  the  back  rrjller.  The  conde({tienoe  is,  that  every  inch  of 
cotton,  taken  in  by  the  hack  roller,  it  drawn  into  six  inches 
by  the  front  mller  ;  bo  that  the  Hr  ends  put  in  behind  come 
(PDt  in  the  form  of  one  end  In  fVont^  of  the  same  thtckneiB 
and  weight  &s  each  of  the  six  endA ;  or,  in  other  worda,  as 
one  single  eml,  as  it  came  from  the  cards.  This  process  is 
carried  un  through  all  the  four  divi^ionn;  and  aft«r  pasaing 
tJirough  tht'm  nil  and  being  dotibl»<!  1^0, 024  times,  the 


iL^htaii  it  was  at 

'jx?ration. 

Its  appearance. 

T'ie  ond  rough, 

Ijut  now  it  has 

^•rv  fibre  lying 

iirectioo*     It  is 

Vou  will  observe 

I  thick  enough  to  bear 

Tie  drawn  much  fmer, 


OOUon  to  frtill  of  the  same  tluckn 
the  beginning  of  the  doubliug  m 

Bot  a  great  change  has  tak 
When  it  was  put  into  the  card- 
with  the  fibres  pointing  in  n\\ 
nmnied  the  In 
•mooth  and  str 
now  in  a  fit  m^u  ;  .  ...... 

tfiat  it  b)  in  one  endless  leu. 
its  own  weight.     Now,  Ih  i 

emoe  meane  most  be  adopted  u»  ttiake  the  fibres  hold  to- 
gether. In  its  present  state  there  will  be  alHiut  100  yards 
lo  the  ponad  ;  but  H  cannot  be  drawn  ottt  to  dght  or  ten 
hmidred  yards  tmlea»  some  means  can  be  de\4sed  to  make  it 
hold  together*  How  then  is  this  to  be  aoccnnplished  ?  Let 
OS  go  forward  to  the  *lubbinp-/rame^  and  the  difficulty  wiU 
be  sdved. 

A  row  of  cans  stands  behind  it,  filled  with  cotton  io  the 
state  descril>ed  above.  The  frame  has  three  lines  of  rollcrfl 
for  the  purpose  of  drawing  the  riband  or  stream  of  cotton, 
ovit  into  a  ntrinff,  A  serio  d(fijferB  is  also  fixed  upon  re- 
Tolving  spindles,  with  hobbin*  upon  theie  spindles  to  receive 
the  roving!^.  As  the  cotton  is  delivered  fhim  the  lh»nt  rollers, 
it  pasEws  through  the  tlyera,  and  is  wound  ronnd  the  bob- 
bins, receiving  at  the  same  time  its  proportioaste  quantity 
of  twUt  bj'  the  revolution  f»f  the  flyersc  The  l>obbins  are 
regnlarly  carried  up  and  down  by  mechanical  contrivance, 
so  that  the  rovings  are  uniformly  laid  from  end  to  end  of 
the  bnbbini,  at  aq[ttal  distances  to  suii  their  diaineteri. 

Take  ■  bobbin  fhvm  the  fhune  and  eatiiaina  it  II  Is  so 
soft  that  it  can  be  pieesed  flat  with  the  fingers ;  hut  it  is  to 
aqvil  and  levrt,  that  e^-ery  part  of  it  eon  tains  nearly  the 
MIDe  mtmber  of  (lbr«!B !  The  roving  on  this  bobbin  ha^  t*een 
doubled  746,496  times  since  it  tea  the  bag,  and  it  is  eight 


times  smaller  than  when  It  left  the  cards.  Tbcra  is  no  aom 
twUt  put  upon  it  than  is  neesMaij  to  keep  it  fhMD  ■fffiHiift 
and  straining  its  parts  by  its  own  weight ;  am!  this  tvltf  is 
the  sole  secret  of  keeping  it  together,  whicb  was  the  dlflcid^ 
that  startle<l  us  when  it  left  the  finislniig  ntai^iiika.  Ife  to 
now  about  one  hank<,  or  840  yanU  to  the  pditiitL 

The  bobbins  are  next  taken  forwanl,  and  put  thrvngh  s 
similar  machine  to  the  bust,  but  smaller  and  fln«r  ItoMflfc 
Af)  the  mvings  are  getting  finer,  the  bobbins  in  wadltu^fm 
and  smaller  in  proportion.  Tlie  rovings  umSei^  hm^tnnM 
doubling,  two  of  them  Ijeing  made  into  one,  which  isliA 
drai^-n  out  by  rollers  four  times  longer  than  ilia  fflfnir; 
and  ailter  this  process  is  accompUshef^L,  it  is  put  tliroqgh  a 
thlril  and  fourth,  growing  finer  and  finer  as  it  advaitc^i,  until 
it  passes  through  tlie  bu^t  frame  in  the  card-funita,  mhm 
everj'  pound  is  made  int<i  thirty  hanks,  cfintaitiing  26,104 
yards  of  roving,  which  bad  now  be«n  duobled  no  loa  tku 
2,985,984  times ;  and  this  when  made  imto  iillMMXild  tfaisi 
no  less  than  113,246,208  times»  which  ^lpmI9  ibnasi  m- 
credible. 

It  is  now  ready  for  bdng  spun  into  fine  yamsH  and  we. 
must  follow  it,  tlierefore,  from  the  card-room  to  the  spbioiag- 
room.  As  it  is  too  much  of  a  toil  to  climb  the  los^  mi||a 
of  steps  to  the  neJEt  room  above,  suppose  we  nMMiat  db 
''  hoist"  again,  and  make  the  steom-liocBe  pull  ns  upu  So 
here  we  are  in  the  room  filled  with  ^limmimf^mmteg,  Thoe 
machines  dlfifeT  considerably  firom  the  formoit  as  the  yms 
an^  here  finwhed,  and  receive  all  the  twiil  nTwwsry  to  fit 
them  for  sny  desired  purpose.  The  rorin^  afa  mm  d» 
donbled  into  the  rolkra,  and  drawn  out  ten  tbnes  ibiir  oA- 
ginal  length*  They  are  built  npon  spiadl**-  -»>■»  *»•»-*•  -(-^^^ 
ofl*  by  tlie  hand  of  the  supinner.     It  i-  \m 

ttince  yams  were  spun  only  by  hanii,  ou<  i*; 

but  now  one  man,  assisted  by  three  boyn,  i^n  ke«p  li^tf 
2000  spindles  going  at  oace,  uorh  i^itwlle  iniHliMilit  tt 
thread  I  Look  at  those :  bow  smooth  tli^j'  arv  '  how  levif? 
the  fibtes  all  twisted  firmly  together,  making  the  lhf»l 
strong  and  elastic.  Here  h  a  f^'-'v-  •''"-*'—<  nnd  jhasK  lalA 
ofi'  the  spinille.    It  is  solid  m  'n;  8000  jwii 

of  yam,  and  weighs  about  •'  jnc«! 

The  most  a'onderful,  howcwr,  mf  all  ihv  nuu:htne9  hi  t^mm 
mdlA  is  the  telf-actinp  epitming-jenfiy,  'fthwh  f^^^^TTms  sU 
the  operations  alluded  to  aliove  >'  fros  tl« 

hand  of  man.    We  munit  mount  >:  ^ijii,  lal 

rise  to  the  next  room.  ''' —  ■*  '  .  m..  oo^hd^ 

ing  it —til e  d  unib  ma^  >  h  tbt  IIUIk 

and  labour.    It  never  r  cievar  WMiIhI 

but  continues  to  work  aiJ  day  long  in  the  Mm^e  pfodsi,  i^ 
curate,  and  metho^lical  manner.  It  has  tsJtcA  tWMUj  ln^f 
years  of  thought  and  toil  to  bring  it  to  this  stata.  AD  lis 
motions  are  fierformed  with  an  exaetttnda  tJia4  89  tttanA 
labour  can  equal. 

Let  us  now  follow  tlie  cops  io  another  part  of  the  woiH 
Hef«  is  a  large  irrm  chest,  or  rather  a  great  dUcfn,  pM 
with  baskets  full  of  tliem.  The  doors  are  sudabahr  ^ai^ 
and  the  cistern  is  thuK  mode  air-tight,  A  man  near  Ity  %mm 
a  tap,  and  there  is  forthwith  a  niahing  of  stuaiBi  as  It  pas- 
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iakiiig  place,  the  wsges  of  tKe  work*peoplc  underwent  little  if  any  retlitction^  so  rapidly  were  improvcmentfl 
ofTanotis  kinds  intriMlacsed.  The  inagnituilij  of  the  transactions  rondtred  Imetioiiai  stavings  per  yard  matters 
of  gmtftt  moment,  sdmtilating  invention^  and  imparting  activity  to  tlic  manufacture. 

Tritiing  as  the  article  of  seMring  cotton  may  apfiear,  the  quantity  of  the  raw  material  appropriated  to  tta 
firodttctiott  is  very  great*  Tlie  bubiuess  is  sometimes  distributed  among  two  sets  of  hands, — spinners  and 
wuidenH — one  [lartjr  spinning  the  cotton  and  disponing  of  the  thi-ead  in  tlie  bunfUc,  and  tlie  other  winding  it 
QQ  the  fflnall  spools,  on  which  it  is  ready  for  use.  Some  of  the  names  long  before  the  public  as  mauufacturers 
of  eewiog  cotton  are  merely  winders .  It  is  obviou^^  bowever,  tbfit  the  qmility  of  the  article  is  dejjendeut  on 
llie  proper  selection  of  the  raw  material,  anti  tlie  manner  in  whicJi  the  spinning  has  been  conducti'd ;  the 
winder  at  most  merely  putting  a  gloss  upon  it  to  im]:^ro^e  its  apiM?arance,  In  tlie  winding  of  cotton  it  is  sur* 
prising  how  much  is  made  by  the  too  common  trick  of  puttmg  a  smaller  quantity  on  each  spool  than  the 
stated  number  of  yards  markcnl  thereon — the  deficiency  in  some  cases  amounting  to  from  a  si-vth  to  a  tenth 
of  the  entire  quantity — and  the  fraud  is  one  which  readily  escapes  detection,  as  tew  consumers  think  of  mca* 
iiiniig  two  or  three  hundreil  yards  of  cotton  thread,  more  especially-  as  it  costs  only  a  few  pence*  One 
rom^Y  for  this  would  appear  to  be  to  pm-cliasi*  only  those  cottons  of  which  the  winders  are  also  the  spinnera, 
aa  there  is  then  less  chanoe  of  these  contemptible  tricks  biding  resorted  to  than  by  those  parties  who  deal  in 
the  srticb  on  a  smaller  scale.  The  respectable  firm  of  Messrs.  Brook,  Brothers,  of  Meltham  ^lills,  have 
DO  efiorta  to  put  an  end  to  this  system  ;  and  the  notice  which  is  affijted  in  their  winding-room,  impos- 


iDfeO  tha  cislern,  and  thma^h  ereiy  fitire  of  the  yarnSf 
_  '  llloi«it;ninf>:  theni,  9«i  tliat  they  will  not  dyublii 
1^  aal  kiak  vlien  th«f\-  an?  niade  iiUn  twinu  ^Y[^*m  tiikca 
09t  thMj  Bl«  ready  for  winding  ou  thu  b4:»bbiiiji,  whibt  I  hey 
ttm  jal  warm  and  moist.  lUO  lKtbbin5  an*  filled  iit  once, 
meh  uf  the  same  lengthy  when  they  are  doffed  ofT  by  the 
gjirK  *nd  put  into  a  ^ket  to  he  further  dealt  with. 

By  Ukp  next  prtKesw  the  yum  h  tuminl  into  thrvad.  This 
is  c«me*l  on  in  several  rooms,  thd  one  we  saw  lontaining 
i$^0(K^  tpimUeft,  ood  superintendefJl  by  yoiiii^  prL).  These 
rrvotve  at  from  30iMl  to  oUllO  reviitliitioris  per  mi- 
fd'iing  twist  U>  the  thrt^tid  iu  proportion  to  the  fine- 
oTthe  ymm  to  be  doubled. 

imdrr^oing  ihm  pToce<i8,  the  bobbins  are  carried  to 
n«iin^'M<3m,  to  be  made  iDto  banks^  which  is  done  as 
:^'rhe  bobtiios  are  pkced  perpendicularly  to  the 
that  they  turn  round  and  unwind  &s  the  redi  revolves. 
TI0  aDib  of  the  thiv^d  are  fixed  to  the  spok^^  of  the  rce), 
the  thread  olon^  with  it  durinjy^  its  revolu- 
it  into  a  hank  or  «ikeia,  with  any  number  of 
tSM  niMobcr  being  rej^late<l  by  an  index  plat-etl  on 
Iba  aalo  <f  the  red,  bo  that  the  red  iiuiy  he  stopped  at  any 

Tb»  hanks  are  now  taken  to  the  bleachinp;  worki.  Hero 
if  a  htttch  of  brrtwn  thread  just  as  it  cama  fniin  die  hank 
f^^  If  ;m  riiriowii  into  a  huge  cauldrtin  full  of  bi  tiling  water, 
-w  1  potoflb  diasolred  in  it  It  remains  there  until 

m*  ^     Cfttotoiof^  matter  in  it  is  di^Kiharj^red,  when  it 

ll  1*1^^1  •>ut,  well  washed^  and  afterwards  put  into  a  large 
fVt  iOciI  with  water  and  chlorine,  where  the  colourinj^  mat- 
ter m  dt^jngtd  by  the  add  AfU*r  g^teepliij^  for  Kouie  time,  it 
ii  lak«D  out,  washed  wdl^  and  put  into  a  solution  of  mil- 
eil  »P'i  «  "♦'  r  After  repeatin^j  thia  process  it  is 
ritli  1  '  I  wHt<>r,  and  beat  imtU  every  brown 

"TT^tti  •  t  ii  final  proresi^  it  is  drawn  through 

:  spfUHj  watt-r^  mixed  with  the  extract  of  tn- 
fhe  whit««  vrround  may  appear  dear  and  brQ- 
ia  ti  -'^1  to  hydraulic  pre^nu^^  freed  frum 

and  carried  frf>ni  thenoe  to  tbo 
» ii  1-  .,,..->.  r  4  to  hong  upon  pities  until  it  becomes 
diy*  bma^  Hlcrally  **  white  as  tlie  driven  snow." 

W9  mnat  now  f  Olnw  it  again  to  the  mills,  where  it  will 
haf»  to  V  iranedL  Tht*  is  done  partly  hy  machinery.  There 
urn  tw^i  f<»w»»Tfnli  rires^ing  machines,  with  triangiular  pipes 
ill  steam,  and  two  roUers  moving  pcrpen- 
ifl  ^ssni.   A  number  of  girls,  busily  employed 

ialbilr  ^i^rttrvir  •m.i.upiittortM,  are  near  it;  and  une  ainongrrt 
ikem  fialnp  tluik  after  bank  of  the  thread,  and  put^  them 
mm  tbt  9oA  of  the  pi{>c  and  roller.  The  latter  moves  up- 
Wtt^B  and  dkiwiiward«v  stretching  out  the  thread  from  the 
|jha,  nstfl  nrrx  rnni^  in  ft  t^  drawn  quite  smootb,  and  the 
^kilihaaki'  iridltistrousL,    It  is  now  passeil 

«f«r  10  a  ta^  m^  where  it  Is  separated  into 

luy  •i<HiiM<-<ii  up  in  hank,  and  packed  in 
I  a^lMB  pooala  wdght  cadi,  when  it  is  ready  for  the 

ia  the  fbfcgoing  brief  detaH^  we  may  fttr- 


a  - 
4i- 


ther  ohflerve  that  the  process  by  which  thread  U  woimd 
on  Ap<jols,  reels,  or  bobbins,  sudi  as  are  purchased  in  skijip&t 
b  abo  a  rer>*  intereiiting  one.  On  entering  the  room 
where  this  winding  operation  is  performed,  a  stranger  !■ 
struck  with  the  order  and  neatness  which  pervade  it.  Long 
rows  of  well-dressed  girls  ore  sitting  before  iron  tables,  eadi 
with  a  small  nmehiue  tjefore  her,  which  i-*  impellt?d  by  a  belt 
from  a  pally,  to  which  is  attached  a  treadle  ua  wludi  she 
preaaes  her  foot,  to  give  motion  to  the  imnhiue;  «ihe  then 
takes  an  empty  bobbin^  and  plains  it  nptui  a  spiniUi%  which 
is  li riven  at  the  enomituLS  speed  of  MUUO  revolutions  per 
minute,  andttbtains  the  thread  from  a  large  bobbin  tixed  OD 
a  peiieM(alt  which  has  been  wound  from  ibu  hank  by  a  siin* 
pie  coutriviioee  in  another  room.  The  mtwt  importiint  fea> 
tare  of  a  wiinling-machine  is  the  guide  and  ticrew^  both 
being  cut  a^  tine  as  the  lliread  to  be  wound  1  the  guide  is 
the  instrument  for  hi)1ug  the  tliread  evenly^  while  the  screw 
prevents  the  guide  from  traversiug  ttxi  quick  across  the 
surface  of  the  bohbtn.  Any  one  inn^inding  a  few  rows  of 
thread  from  a  bobbin  will  at  once  perceive  the  astonishing 
regularity  with  whirh  It  is  wound.  The  reels  ore  tiu-n  re- 
moved to  another  room,  where,  after  nndej^ing  ins|iection, 
they  are  ticketetl  and  tiwl  up,  ready  for  sale.  We  were  par- 
ticnlarly  pleased  to  observe  the  care  taken  to  give  the  public 
exact  measure,  a  notice  being  pet^teit  up  to  the  following 
eflect: — "  Notice.  Windera  shall  pay  one  shOling  for  every 
bobbin  that  has  five  yanls  lesa  than  ordered^  and  sixpcnoe 
for  ei^ay  hobbin  that  has  more  than  ordered.  Those  who 
are  habitually  guilty  of  these  irregnhirities  sluill  be  dSs- 
eharged*"  When  one  WboMs  the  amazing  number  of  hob>- 
bins  filled  in  a  day  by  these  wnders,  curiosity  Is  naturally 
excited  to  know  where  they  all  come  from,  and  how  such 
regnlarity  of  size  and  colour  is  maintained  ani[<Lft  such  a 
variety  of  ftorts.  Lt-t  us,  for  a  few  minutes,  visit  the  lai^ge 
and  ♦7omino<lious  turning-shop.  In  the  adjoiniDg  yard  caut- 
loods  of  trees  are  being  brought  in^  and  several  men  busily 
on  ployed  measuring  and  arranging  them,  while  others  are 
carrying  huge  togs  to  circular  saws,  that  reyolve  at  great 
speed ;  here  they  are  cut  up  into  squares  of  certain  lengtlia 
aad  thicknoits,  and  cjirt-loads  of  timber  are  thus  disposed  of 
erezy  day,  amomiting  to  many  hundred  tons  in  a  year. 
After  bdng  properly  seasoned,  the  squares  are  then  cut  up 
into  lengths  to  iiiiit  the  siite  of  the  bobbins,  and  a  hole  Is 
bored  in  each,  and  the  block  made  rouud.  Several  modea 
of  finiiihing  these  are  adopted,  according  to  the  appeaimooe 
re*.iuire<i ;  but  tlie  iiuichine  which  most  attracts  a  stranger 
b  the  self-acting  tuniing  laLlie.  Here  tlie  overiooker  hai 
only  to  supply  the  blo<^^ks,  and  by  three  movtmeilti  of  tlia 
maichine  they  are  traiu^fumied  into  bobbins,  and  defMMittd 
in  a  baaket  below  at  the  rate  of  upwards  etf  forty  per  minole. 
Other  finishing  proccfisea  follow,  sndi  ia  dyeing,  poliibingf 
emhossingf  &c. 

[\Ve  tnist  our  fair  readers  will  fed  interested  in  knowing 
the  number  of  prt»ctisses  throngh  which  a  red  of  thread  has 
to  pass  before  reaching  their  ddioate  fingoa,  and  on  this 
account  we  are  gUd  10  have  had  the  opportunity  of  giriag 
the  above  extract.] — £t>. 
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iDg  a  fine  for  any  departure  from  the  prof>cr  length  (making  the  fine  greater^  however^  for  short  than  kofr 
lengths)  shows  the  care  taken  by  them  to  guanl  agmnfft  this  ocmimon  eviL  We  may  ftirther  obccnFc,  thiU 
the  only  prize  medal  in  this  department  was  awarded  to  the  Measn*.  linxik  at  the  Exhibitirin  of  185L  The 
case  coutributi?d  by  tht.*m  to  tliis  Exhibition,  eontaining  specimens  of  cotton  thread  and  rrtjcbiH  cotton  in 
every  stage,  and  of  nearly  ever)'  degree  of  finene^s^  has  b<xm  deposit*?il  with  the  Koval  I>ubUu  S"*'  '^  -'*  t-nj 
it  is  stiQ  oi>eii  to  public  inspection.    Among  the  vai-ietles  of  thread  in  that  colk'<'tJon  is  the  patftnf  _  t, 

which  h  re-iilly  a  veiy  superior  article,  the  preparation  used  in  making  it  up  imparting  to  it    ill  li* 

1168S  of  silk,  to  which,  from  the  exwUenee  of  the  raw  jnat4irial,  it  is  al«o  httle  inferior  in 
pendent  of  the  high  rpiality  of  Brofjk*s  cotton,  the  public  have  the  gtiarant4*<?,  from  the  pr»j.  /  d 

ciy  them  in  the  windings  that  the  qKHih;  of  it  eontjiin  the  actual  quantities  marked  u{x>n  them. 

Ol"  the  other  coUt^etions  in  this  class  the  ciise  of  Mr,  Moss  is  deserving  of  more  than  a  passing  Dotiee,  frrim 
the  neatness  with  whieh  it  was  gut  up,  as  will  jls  the  variety  of  its  contents.  The  business  of  Mr.  Mom  t- 
a  caniUe-wiek  iimuufactuni^r,  and  his  estabUshmeut  in  the  \icinity  of  this  city  supplies,  we  believe,  iii;» 
whole  of  the  lo<^al  demand,  lliis  might,  at  first  j^ight,  apjKnir  to  Ije  a  comparatively  animpartatit  Lranch 
of  manufacture^  but  the  article  Iwing  one  of  general  consumption,  the  aimual  amount  of  buirint*s»  doDe  be- 
otimes  very  {considerable.  The  ease  exhibited  by  Mr>  Moss^  like  that  of  the  Mc^asrs.  Brook,  has  betfli  penBA* 
nently  depo8it4Hl  with  the  Royal  Dublin  Society. 

Of  cotton  fabrics  there  were  many  excellent  gpecimens,  though,  as  a  whole,  the  illustration  of  the  <U?pait- 
mcint  was  not  what  might  have  been  expeet-ed.  In  one  class  of  these^  printed  and  dyed  cottons^  other  elemmti 
come  under  consideration  quite  as  important  as  the  quality  of  the  fabric  itscjlf.  In  the  finer  vlmsa  of  gootb 
the  charaet4?r  of  the  orajunentation  becomes  of  great  moment.     It  is  only  of  late  that  public  attentiois  htB 

Ix'en  duly  aroused  to  the  necessity  of  resorting  to  some  sort  of  recognis«?d  principles  in  tne  applif- •' **he 

art  of  design  to  the  commoner  kinds  of  cotton.     The  finer  kinds  were  usually  French  :  thfiugb  i- 

ratively  high  price  at  which  they  were  available,  even  taking  (juality  into  account,  amounted  ^«»  n 

of  their  um%  unless  among  the  wealthier  classes.  Hence  the  finer  descriptions  of  cotton  ha\  ^ 
ingly  worn.  The  extension,  among  the  great  bulk  of  the  people,  of  more  correct  ideas  on  1 1 
have  hitherto  prevailed  is,  however,  beginning  to  create  a  taste  for  a  better  class  of  ^oods  in  tht5  ' 
and,  therefore,  in  an  educational  point  of  view,  an  ample  illustration  of  this  class  ot  fabrics  wotit 
of  great  value  ;  for  we  must  bear  in  mind  that  the  stocks  to  be  found  in  the  warehouses  and  s-ii 
in  with  a  nigard  to  what  is  most  in  demand,  rather  than  with  any  rL*ference  as  to  how  far  they  in 
specimens  oi  the  unexceptionable  application  of  art  to  purposes  of  omamentjition J.  S. 


BLEACHING  TEXTILE  FABRICS.* 

All  textile  fibres,  such  as  cotton  and  flax,  contain  a  vantible  amount  of  colouring  substance  in  th<  ir 
natural  condition.  This  colourin|j  material  is  usually  accompaniftd  by  imother  substance,  in  many  re?|>t^-t* 
analogous  to  wax — even  the  beautilid  creen  colouring  principle  of  the  leaves  of  plants  is  in ti ma tc>lv  a»«:Hi- 
ated  with  such  a  waxy  substance.  In  order  to  dye  such  fibres  any  particular  colour  it  b,  tborfnnv 
Decesaary  that  this  natural  colouring  material  be  removed,  and  also  the  waxy  substance,  which  latti-r  woolii 
pirevent  the  dying  matter  from  adliering  to  the  cloth.  Tlieu  again,  in  the  weaving  of  cloth»  cvfrtoan  other 
stibstances  are  adde*!  to  the  fibre*,  w!iieh  would  also  prevent  a  proper  and  uniform  dyeing  r*'  :*  '»>»:*  «ifp 
ia  obliged  to  be  prepared  or  stiflened  by  some  substance,  such  as  starch  or  dextrine,  or  by  i!^  ^  P*^ 

vent  the  shuttle  from  wearing  it.    But  the^  substances,  or,  as  they  are  called,  ifize^  are  ven  i... .  „l;t'rrfJliy 

the  action  of  the  air, — they  ^*come  sour,  and  would  very  soon  act  upon  the  materiul  of  the  thn^Jid,  if  ahtti' 
sulphate  of  copper  or  sulphate  of  zinc  were  not  added^  which  has  the  eflect  of  arresting  this  ttiidrn"  a    Xj 
hmg  as  such  stibstanoes  remain  in  cloth  it  would  be  impossible  to  dye  it    But  tliis  is  not  all,     1 
operation  of  weaving  was  conducted  in  cold  and  damp  places,  a  proceeding  which  wa^  att4[>r!tl»  >' 

most  fatal  results  to  the  health  of  the  workman;  but  at  presi^iit,  wami^  dry,  and  weU -aired  nxims  ajv  bisnf 
gradually  selectc^d  for  this  purf>ose.  In  such  pbees,  however,  the  fibres  of  flax,  and  cotton,  and  hemp  \tocmm 
crisp,  and  the  threads  ravel  and  wear  ver)'  rnpidlyt  an  inconvenience  which  is  corrected  by  imjirmMlii^ 

the  tisiBue  with  certain  deliquescent  salts,  sueh  as  cldoridc  of  calcium,  which  keep  Umj  rhi^ndff  r — * *^ 

moist  by  attracting  moisture  from  the  atmosphere. 

WoolK'u  and  silk  tissues  do  not  contain  these  foreign  subttanoes,  but  they  have  some] 
«etv€«.     Thus  the  furmer  is  impregn{it4?d  with  fatty  matters,  wliich,  by  graduallv  altering  r 
air,  become  chanpd  into  bodur*  which  act  in  festening  the  colours  in  the  doti;  but  bei- 
tributed  through  it,  elotli  d)'ed  biifore  their  removal  wiB  be  found  to  be  covered  with  spots, 
iomegmniny  substance.  Before  such  fabrics  can  be  dyed,  therefore,  these  substances  must  ' 
in  proportion  to  dieir  [>erfect  removal  will  Ixt  thebrilhancy  of  colour  which  cjwi  beimparteii 
the  white  linen,  cotton,  and  woollen  goods  in  the  Exhibition,  aa  well  as  those  which  hnv* 
undergone  a  series  of  processes  for  this  purpose,  tejrmed  hlcachij^,    Tlie  ofwration  of  bleu 
ingly  complicated  altnough  it  may  appear  at  first  sight  very  simple,  and  n^quires  not  only  t-     t     ,  I  mimitr 
care,  but  also  special  knowledge;  for  the  bleacher  has  not  merely  to  understand  the  uafun      i 
sabstanoes  aln*aily  alluded  to,  but  be  has  to  take  into  account  the  difierent  contrivanr<^ 
ttjrers  to  imitate  various  fabrics  in  one  material,  by  impregnating  another  with  otrtarn   tnn/iffit  m 
For  example,  artickis  are  made  with  a  cotton  warp  and  a  woollen  weft,  and  in  order  to  make  the  mofe  apMf 
as  if  made  of  wool,  the  cotton  is  prepared  with  oil;  sometimes  the  cotton  threads  are  even  amwaliiea  wjli 
geUtine,  which  iafized  by  meaoa  of  sotoe  chemiail  substance,  such  as  alum,  in  the  tiMiie,  so  thai  it  is  neirif 


*  The  loikwlDg  paper  relatei  to  the  bleu^hing  of  textile      i1»  mtc^rfty,  in  pnHamiiOB  to  calling  it  up  hi  | 
fkhtloB  gmeriUy ;  and  cotton  being  the  fist  class  in  this  aec*      as  a  matter  of  ooana,  gtoing  to  tome  txteet  ofV  iki  I 
iioii,  it  has  been  ooEiflideredadviiable  to  introduce  It  hera  in      gnnmd  am  subseqcieat  oocasioiii.^ — EtK 
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aiblc  to  clistinguifh  the  threads  irom  wooL    In  such  cases  the  bleadier  must  respect  these  vaijous  suL- 
Q<ic«,  iLt  the  samo  time  that  ha  mu.st  renins  e  uU  the  othei-a. 

Tht*  operations  oftlit*  bleacher  iit'Ociyjarily  divide  theiniijelvei*  toto  two  dji^tinct  classes ;  odl*  luivinfj  for  its 

objtt*t  the  removal  of  all  the  subst^nnce  of  whir h  we  have  just  spokt'ii,  and  the  other  the  l>leaebirjg,  pnuperly 

tQ  chilled :  and  we  may  here  observt^  that  the  operations  var^'  accortlirig  to  tbe  nature  of  the*  tii*sue^  and  that 

"^'"  osc-  H  birb  ajtswer  for  cotton  would  not  be  apjdii-able  for  wool.     We  shall  speak  iinit  of  tbe  bleaching  of 

tlou  jtnd  linen  goorls,  as  being  the  more  important  to  this  couiitr)'.     In  most  nj;i«[x^ct^  the  jiroee.sscs  now 

flowed  with  lx>lli  thcj»e  tissues  are  identical,  the  chief  (idle renee  being  that  in  general  the  linen,  which  is 

Btteb  more  difficult  to  bleach  than  the  col  ton,  in  addition  to  U^'ing  treated  by  the  chemicaJ  proeej>ses,  is  spread 

upon  gross  ami  expost^d  for  a  tMirtuin  iM»riod  to  the  action  of  the  sun'i*  niys. 

It  may  l»e  asefid,  before  describing  the  processes  now  tbllowed  in  tbe  bleaching  of  veget^ible  fibres,  to 
v^  our  nmders  ^me  notion  of  the  means  w^bich  were  formerlj'  adopte<l  to  eOect  the  same  object.  About 
Hf^' yeATS  jigo  flax  yam  used  to  be  fermented  for  three  days,  then  washed  with  [lotasb^  and  rins*»d,  after 
whum  it  Peeeived  a  second  wasldng  w^ith  potajsh  and  a  twenty  hours'  boilings  then  rinsetl  and  steeped  in 
chloriiie  water,  after  which  it  ret^eived  a  fresh  rinsings  and  three  other  washings  with  potash  ;  then  a  series 
of  immentat)^  in  chlorine,  of  steeping  in  alkaline  leys,  and  of  rinsings  in  acidified  water.  Finally^  the  tissues 
wef^  wptmd  upon  the  bleach-gre(?n,  aftiT  which  they  ireeived  a  last  ley  and  rinsing.  It  is  unnecessary  to 
cibwrtw  that  gueh  a  process  must  have  occupied  a  considerable  length  of  time- — at  least  six  weeks,  and  fre- 
<|ilfntty  tlipee  monthH,  For  a  long  period  these  processcf^  remained  unaltered,  but  it  wa^  at  length  proposed 
to  mbstitnte  lime  for  pota^^h  and  soda  in  removing  the  filthy  matter.  At  first  the  attempts  were  very  luisue- 
osaifitl.  A5  it  wj«  found  that  tbe  goods  were  biu^ied ;  but  subsequently  it  vfus  ascertained  that  if  the  air  waa 
cacdnded  during  the  operation  no  such  injurious  action  would  occur.  Another  improvement  was  tlien  made, 
mmdy,  the  emplovment  of  a<yds.  These  (litlerent  modifications  have  given  rise  to  the  preiseut  process,  whidi 
1^  --—""''•''•     '      *^  nud  expediuoup. 

V  l»e  elfcH-ted  in  twelve  hours,  and  the  mostyjcrfeet  white  obtained  in  three  days,  instead 

Ctf  ^.^  ,...., .-.  as  formerly  ;  anil  the  bleaching  of  a  ytvnl  of  cloth  thwB  not  cost  the  tenth  part  of  a 

fmBBy^  insleaid  of  nine-i>ence,  iis  it  did  sixty  years  ago.  Ltme  is  employed,  because  no  substunee  is  so  well 
idfl|iled  for  removing  the  fatty  matters,  which  it  do<^s  by  converting  tliem  into  &oaps ;  while  it  has  not  the 
^Mdvaniage  of  attacking  the  fibre,  of  rendering  the  tiRsiies  translucent,  and  at  the  tiame  time  contracting 
llhem.  Iri  dissolving  out  the  fonugn  substanets  frf)m  the  tisaiues,  it  does  not  tbrm  viscous  etimp'ounds  which 
V  i-e  to  the  doth-     It  thoroughly  removes  all  those  peculiiir  substances  which  contain  nitrtigen. 

1  -••rv'  liable  to  decay,  and  if  not  fi-emiently  removed  under  the  influence  of  the  air,  soon  ren<ler  the 

whLu*i  t=it»th  as  Virown  as  it  was  before  it  had  ixtm  bleachtml.  The  Unie  is  made  to  act  directly  aceiirding  to 
tlic  njiture  of  the  tissues  to  be  bleacheth  and  acconling  as  they  are  more  or  less  charged  with  foreign  sub- 
0tMaea^  The  operation  is  eommencefl  by  two  steeps  with  lime,  at\er  which  the  materiid  to  be  bleached  is 
ntumltefl  to  a  sirie^  of  operations  entirely  mechanical,  which  have  for  their  object  to  assist  the  action  of 
wvlcr  in  removing  all  foreign  matter  in  suspension,  lliey.  in  fact,  rt^jlaee  the  betale  or  w^wden  mallet  of 
llie  washerwonuin.  When  the*^  om*rations  an*  tenninat^nl  the  action  of  an  aeid  is  had  rt:»c*ourse  to — the 
unttl  sctd<  employed  being  sulpliunc  acid  or  oil  of  vitriob  and  hydrochloric  acid  or  spirit  of  salt.  The  acid 
\  the  soap  which  the  Ume  had  formed,  combiners  with  the  latter^  and  8t.*t5  the  fatty  boilies  fret.\  It 
that  it  is  necessary  to  employ  scMia  to  remove  the  free  fats  ;  and  if  it  is  wished  to  have  a  pjerfect 
r  2  lbs,  of  rosin  for  every  lOlM)  yards  of  cloth  are  added.  Tbe  introduction  of  rosin  was  a  happy 
" '*  completes  the  invention,  fJjr  by  it  alone  can  perfect  white  l>e  olitained. 

^'  ha5  iHjeu  submitted  to  these  dilH/n'Ut  operatif»n.s  it  may  be  considered  as  entirely  purged 
^ii^K-itauees,  and  is  ready  for  the  prow^is  of  bleaching  properly  so  called.  Formerly  the 
conducted  iu  precisely  the  same  wa}'  as  in  the  eorr»-'sponiling  domestic  arrangement 
I  rwarils,  an  apparatus  wa^*  devised,  constructetl  upon  tlie  same  principles  as  a  French 
oa0«i^|N>t.  The  steam,  dl^ngaged  by  water  contained  in  a  resctrvotr,  causes  the  water  to  ascend  into  a 
Meood  TvdpTont  in  which  the  goo*la  are  placed.  This  water,  which  is  charged  with  lime,  paaaes  through  them, 
isd  ret  n  into  the  reservoir.    It  i*  not  our  object,  nor  hj*ve  we  tipace  for  describmg  all  the  apparatus 

now  ii*  purjK>se ;  we  shall  only  say  that  that  which  is  most  employed  at  presc^ut,  ami  which  ap^iears 

to  luiv*  1!  rhe  nex'essary  conditions,  is  the  apjmratus  invented  by  Mr.  Hadington,     In  it  the  gvMjdA 

•f^««t!  ili<    action  of  a  ley  ofhme,  the  temperature  of  which  is  raised  much  higher  than  boiling 

w  -  i^dir.),  by  means  of  steam,  which  exerts  a  pressure  in  the  apparatus  of  about  GUlbs.  upon  the 

%'\  M.  Baudry,  of  Uouen,  has  etfected  a  very  happy  improvement  in  this  contrivance,  by  making 

tW  <5rriUniion  of  the  ley  continuous. 

Ue  dtinisy  way  in  which  the  rinsing  of  bleached  and  dyed  goods  was  formerly  managed  is  well  known; 
mi  ll  OMV  even  be  still  seen  among  poor  workmen  who  manufacture  woollen  goods — namely,  beating  them 
witib  wooden  flails  in  s«.»rae  stream  of  running  water-  A  substitute  was  found  for  this  system,  which  considted 
of  ft  twnifig  tahU%  and  an  arrangement  of  hea^^v'  Ix'etles  which  rose  and  fell  alternately  on  the  goods.  Then 
tmam  tbe  dash-tthv^l^  which  is  still  much  employed  in  England,  and  which  consists  of  a  drum  five  or  six  feet 
tn  disDiBter.  •^'"'  MK,..jr  two  feet  in  depth,  tuniiug  on  a  liorizontAl  axis;  it  is  divided  into  lour  compartments 
by  niBBiii  •!  -=,  each  of  which  has  a  large  cii-cular  opening,  and  on  one  face  of  the  wheel  water  is 

ftdntttoil  l>v  1'  li  4urround^  the  axle.     The  piecxis?'  oi  cloth  to  1x2  washed  are  put  into  the  eompart- 

oailft  tlift>  -  just  named,  an<i  are  wasiied  during  the  rapid  rotation  of  tlie  wheel  by  the  w^ater 

mtkBtixkQ  Ti*  1  (lowing  out  by  the  hole.    Another  machine  waii  subsist] ucntly  employiHl,  composed 

•ftw<t  ,  one  of  which  w^as  snuill  and  |>olislied,  and  the  other  Ion gituchnally  grooved;  one  turnetl 

Wftm  1-!  md  the  tissue  passed  betWL*en  the  two;  the  up|:>er  or  smaller  one  falhng  each  time  int4>  a 

gmofc  wid  in  s<J  doing,  striking  or  beetling  the  cloth.  To  the*  succeeded  another  contrivance,  eomi>iiflt*d  of 
%w^  i!jrfilldeff9,  placed  one  above  another,  and  betwcten  which  the  goods  are  passed  and  submitted  to  a  |>ow- 
€fCal  iiiwiirr   tbe  wbok*  of  the  water  being  thereby  removed.     A  number  of  pieoes  are  stretched  together 
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in  a  heavy  endless  band,  which  passes  between  the  rollers,  and  then  into  a  cistern  of  pure  water.  Eadi  {ueee 
is  thus  pressed  dry  several  times,  and  again  moistened  as  often  as  may  be  necessary.  There  is  another  form 
of  machine  which  consists  of  a  cylinder  uf>on  which  are  fastened  straps  of  the  skin  of  the  hippopotamuf,  or 
of  gutta  percha,  which  act  like  beetles  during  the  revolution  of  the  drum.  And  lastly,  we  could  employ  a 
centrifugal  machine,  similar  to  those  exhibited  in  the  Machinery  Court  of  the  Exhibition,  a  stream  ofwater 
being  let  in  at  intervals  upon  the  goods  placed  in  the  drum,  by  which  the  whole  of  the  impurities  would  be 
driven  out. 

By  the  operation  just  described  we  remove  the  foreign  matters  which  would  prevent  the  action  of  the 
agents  used  to  decolorize ;  let  us  now  see  what  are  those  agents  bv  which  the  colouring  matter  naturtlly 
contained  in  the  tissue  of  linen  or  cotton  is  destroyed,  and  the  differtnt  modes  in  which  they  are  used. 
Among  bleaching  agents  chlorine  and  its  various  compoimds,  such  as  a  solution  of  it  in  water,  chlorides  of 
lime,  soda,  potash,  &c.,  hold  the  first  rank;  the  chloride  of  lime  being  the  substance  chiefly  employed. 
Chloride  is  a  peculiar  yellowish  green  gas,  of  a  strong  and  disagreeable  odour,  which  attacks  animal  and 
vegetable  substances  with  great  energ)',  and  especially  colouring  matters.  It  dissolves  in  water,  and  the 
solution  has  the  same  properties  as  the  gas ;  it  is  rapidly  absorbed  by  lime,  forming  the  well-known  compound 
bleaching  powder.  To  those  of  our  readers  who  are  not  acquainted  with  chemistry,  it  will  appear  curious 
that  this  extraordinary  substance,  which,  when  breathed,  is  so  destructive  to  life,  diould  form  part  of  that 
wholesome  and  necessary-  condiment,  common  salt ;  indeed,  the  latter  is  the  great  source  of  all  the  chlorine 
used  in  the  arts.  To  l^rthollet,  the  celebrated  French  chemist,  who  lived  in  the  commencement  of  this 
century,  we  are  indebted  for  the  application  of  chlorine  to  bleaching ;  and  to  Mr.  Tennant,  of  Glasgow,  for 
the  introduction  of  bleaching  powder  as  an  article  of  commerce.  For  many  years  after  its  first  empToymeBi 
the  process  of  bleaching  underwent  scarcely  any  change ;  it  is  only  withm  the  last  twelve  years  that  any 
great  improvement  has  taken  place ;  for  previous  to  that  time  bleachers  were  content  to  steep  the  goods  in  a 
solution  of  chloride  of  hmc,  owing  to  the  prolonged  action  of  which  the  tissue  was  burned,  or,  at  letiti 
injured  to  a  considerable  degree,  and  much  loss  was  thus  entailed  upon  the  manufacturer.  The  process  was, 
therefore,  modified,  and  instead  of  allowing  the  goods  to  rest  ten  or  twelve  hours  in  a  solution  m  chloride  of 
lime,  as  was  formerly  done,  they  were  merely  passed  through  it,  and  were  then  submitted  to  the  action  of  an 
acid  bath,  lliis  method  was  more  rational ;  for  the  employment  of  the  acid  in  this  case  decomposed  the 
chloride,  and  prevented  the  lime  from  burning  the  tissues.  The  nearer  we  approach  the  present  time  the 
more  perfect  do  we  observe  the  process  to  become.  For  example,  instead  of  maldng  the  tissues  pmss  simply 
through  a  bath  of  chloride  of  lime,  they  are  now  subjected  to  the  action  of  two  cvlinders,  between  which  tM 
cloth  IS  made  to  pass ;  these  cylinders  cause  the  decolorizing  agent  to  penetrate  mto  the  finest  fibres,  and  at 
the  same  time  drive  it  out  by  the  pressure  which  they  exert,  and  thus  prevent  its  action  from  beins  too  pro- 
longed. This  machine  has  been  so  far  modified  as  to  permit  the  cloth  to  pass  in  the  form  of  an  cn<Sess  bsadf 
as  before  described,  several  times  through  the  bleaching  solution,  and  then  between  the  rollers.  The  acid 
bath  in  which  the  pieces  are  subsequently  passed  has,  besides,  the  further  advantage  of  dissolving  a  ^^cms 
of  yellow  resin,  which,  in  time,  gives  to  the  tissues,  and  to  paper,  the  yeUow  tint  or  mark  of  age.  These 
diflerent  operations  terminated,  it  only  remains  to  well  wash  the  pieces  in  pure  water,  and  to  dry  then, 
which  is  now  usually  done  in  the  centrifugal  machine.  The  wet  goods  are  placed  in  the  drum,  which  is  made 
to  revolve  at  the  rate  of  from  lOOU  to  1600  revolutions  per  minute;  the  result  of  which  is  that  the  water 
contained  in  the  cloth  is  driven  out  through  the  j>erij)heij'  of  the  drum  as  a  fine  vapour,  while  a  rapid  current 
of  air  is,  at  the  same  time,  caused  to  pass  through  it.  In  order  that  the  reader  may  have  a  precise  notioii 
of  the  sequence  of  the  operations,  we  shall  enumerate  them  here  in  a  few  words. 

FIRST  SERIES  OF  OPERATIONS,  OR  SCOURDfO  PROIESS. 

1.  Soaking  in  lime-water  for  twelve  hours. 

2.  Washing  and  rinsing. 

3.  Soaking  in  lime-water  for  twelve  hours. 

4.  Washing  and  ringing. 

6.  Immersing  in  very  weak  sulphuric  acid — tecliically  called  scouring. 

6.  Washing  and  rinsing. 

7.  Steeping  in  weak  solution  of  carbonate  of  soda,  with  the  addition  of  rosin  for  pure  whites. 

8.  Washbig  and  rinsing. 

SECOND  SERIES  OF  OPERATIONS,  OR  BLEACHING  PROCESS. 

9.  Immersion  for  some  hours  in  chloride  of  lime,  which  does  not  mark  on  the  areometer,  or  instrument  empl<ntd  ^ 

measure  the  strength  of  the  sohitions,  and  which,  saturated  with  an  acid,  does  not  give  ri^  to  a  disengagement 
of  chlorine — technically  called  chemicking. 

10.  Immersion  in  verj'  dilute  hydrocholoric  acid — or  Mouring. 

11.  Washing,  &c. 

]  2.  Second  steeping  for  twenty-four  hours  in  carbonate  of  soda. 

13.  Washing. 

14.  Second  chemicking,  or  immersion  in  chloride  of  lime. 

15.  Souring,  or  immersion  in  hydraulic  acid. 


16.  Perfect  washing. 

17.  Drying. 

Silks  are  not,  properly  speaking,  bleached ;  they  are  simply  boiled  with  a  solution  of  soap  and  soda  U> 
remove  the  grease,  then  scoured  by  Ixiing  nassed  through  dilute  sulphuric  acid,  and  finally  well  washed  ind 
dried.  Woollen  goods  and  mousselin  de  mines  are  bleached  by  being  passed  two  or  thn»e  times  through  » 
solution  of  soap  and  soda  at  a  temperature  of  about  V3(y  Fahr.  (much  beyond  which  woollen  goods  cannot  be 
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bealed  without  mjary),  and  then  exposed  for  several  hours  to  tlie  action  of  sulphtirons  acid  gas,  an  operntion 
which  b  technic^l^  called  mlphuring.  The  goodii  are  tlicin  riiijit*d  in  a  \X'Vy  weak  solution  of  caus^tic  Rxla  ; 
OfT,  what  b  pmferable,  a-s  it  removes  the  cnspuesji  caused  by  the  sidnhiiring,  a  verv'  slight  alkaline  s^uip  Imtb. 
The  woollen  thread  ufted  for  the  manufactvire  of  the  eelebnitetl  Got>elin  tiipestry,  and  which  art*  ?o  reoiark- 
able  for  the  purity  and  brilliancy  of  their  dycii,  /in^  stumnl  in  a  hath  nmde  of  a  solution  of  sulphurous  iuiid 
in  water,  which  is  pn^pan^i  by  a  nio,st  intrenicjus  and  enci  tive  ccmtrivaiice.  The  perfection  of  this  proeoBS, 
and  the  onrivalled  colours  which  it  enables  the  manufacturer  to  cooimuuicate  to  his  goods^  have  gradually 
led  to  its  adoption  in  several  of  the  celebrated  contiBental  factories, — W.  K.  8. 


1.  AxKETELL,  Matthrw  J.,  Ankctell  Grove,  Comity 
MoDAghazi.-^^GInghaiiD%  ^^  matndactured  oq  the  Aoke- 
tcU  Grow  Estate. 


2.  Bajuker,  J.  L,  &  Ca,  Norwicli,  Mannfactorers, — 
Sewiog  aad  c^rochet  threads ;  spedmeDS  of  three,  six,  and 
ome-cunl  aewlng,  crochet,  and  brocade  threads. 

S.  BaooK,  Jojt  A«,  &  Bbothers,  Meltham  Milk,  near  Hud- 
dprrfrid,  Manufacturers  and  Winders — Cotton  lu  process 
^ayBmtlaeture;  sewing  cotton  in  hanks,  bleached  and  un- 
«id   on  Fp<3ol«;    crochet  and  knitting   cord  in 
bkadied  and  nnbleachedf  and  cm  spools ;  Y^deudeoaes 


■r*  c 


4-  Ct-AWBcrasr,   Sojm,    &    Cnisr,    Konrich,   Manufiic- 
tniw^ — Fancy  dresses. 

S*  CuJMMM,  JL  P.,  King-Street  C<?tton  MUIk,  Leicenter, 
i«  Bliuwing  the  Tarious  winding  of 
encbet  tJiread& 


S.  GLOOnotf,  JoftM,  &  Co.,  Power  Loom  Cloth  ^Manu- 
ibcCtfcti  and  Bleachera,  Glasgow,  MarmCsiturvra  (.Ia.hus 
fcMOUB,  Edco-qiuiy,  Dublin,  Agent), — Scotch  holknds  of 
all  i|fialili« ;  white  and  Imif  window  hoUand^  \  twilled 
cottim sheetings;  Denies,  ftmiiture^  UengaLs  jean  stripes,  i^c 

7.  CrUMiNO,  Wallack,  &  Co.,  Power  Loom  Cloth 
IfaituBirtaTerji,  Qneen-sireett  Ghuf^ow  (Jamea  Forbks, 
Eden-qii«Y«  DublLo,  A^nt). — Scotch  hoUantls  of  all  quali- 
ties^ vl&lte  ami  buff  window  liolknds;  twilled  cotton 
iifirtla^ ;  Denies,  fiimibuies,  Bengal*,  jean  strifxM^  &c. 

8.  Fkt,  WnxtAH,  &  Co..  Westmoreland-fltm^t,  Dub- 
Qd. — BrULoh  piintad  chinties  and  velvet*;  and  foreign 
dkintaca  in  Tnhsty. 

0.  Gnx«    F,   J.   4   R,,    Manchester,    Mmmfacturcrs.— 

\  and  tilk  ftitched  double  nankeens  and  contila^  con- 

of  two  doths  woven  and  stitebed  in  the  loom  for 

1^  Son%^on^  J.,  Sprinpr  Gardens,  JIancheater,  Mana- 
htimnw. — While  and  coluureii  toilett**  quilu  and  coven* ; 
fiyicy  wore  quilciog^ ;  and  sliapes  for  vest* ;  quilting  .skirts. 

IL  Lm,  Dajttsi^  A  Co.,  JlancJieAter,  Manuliicturere. — 
^  chitttaes  in  groat  variety  of  manufacture 

tl.  Mats*  J»,  Hntcbesaa-Btre^t,  GUff^ow,  Pn>priHoT. — 
"^*~*  "^  *"         *'  >  nnd  tarUtan ;  handkerchiefs  of  same. 


in.  Maik,  J,^  Son,  &  Co.,  London  iiml  Gkagow, — Em- 
broidrreii  mwrilin  rubea;  window  mubliiid  and  knuji ;  printed 
Bandanua«;  sewed  picte  g04MSfw 

14.  Mabtin,  M".,  &  Bon,  Bolton  and  Manchester,  Mann- 
I  facturers,— Hair  cord  dimity:  fumitare  dimity;  lUce,  ind 

datnauk  dimities. 

15.  Matwland,  Son,  ^  Co.,  Manchester,  Designers  and 
Manufacturers. — Cotton,  in  iskcin^  ami  on  reels,  for  sewing, 
crochet^  guipure^  knitting,  and  embroidery  pur]>oses^  croebet, 
guipure,  and  embroidery  worked  therewith- 

16.  Mellodews,  Eslsiott,  &  Co.,  Albion  Mill,  Oldham, 
Lanca»liire,  Alantifacttinjn^. — Self  nankeen*!  for  rard  making, 
tent  cloth,  tailors'  tninmings,  or  stays ;  stitTenmg  nankeen 
for  boot  lining!*,  tailors'  trimmings,  cork  making,  or  lHX>k- 
hiniUngj  Buperline  twilb  for  petticoats;  beaw  Croydon 
doth,  in  iinittttion  of  linen. 

17.  MoHS,  SioiHMUND  S.,  Ktlterxian  Cotton  MiH,  Golden 
Ball,  Cft.  I>iiblin,  and  High-iitreet^  Dublin,  Manufactufer. — 
t'oihtn  in  various  staiges  of  preparation,  fr^^m  the  rawmata- 
rial  to  tbe  manufactured  state ;  raw  cotton ;  carded  filivcr 
from  drawing  frames;  on  bf>bbins  prepnrator}''  to  flfnnning; 
spun  cotton  in  the  cof»  and  skein ;  unClearbed  and  bleached 
cotton  twiat  for  warp{$ ;  cotton  candlvwirk  unbleached  and 
bleached;  mould  and  dip  eaodlewick  in  balb  for  cutting  by 
macbim*  and  by  hand,  unbieadwd  and  bleach w! ;  fine  bleached 
cottotj  for  fpemiact'li  candlca ;  plaited  wtek*  prpjjared  for 
spcrnmceti  and  composite  candlea,  cut  to  the  required  lengths 
and  looped. 

18.  M*BiRNEY,  CotxEs,  &  Co.,  Dnblin,  Exhibiters: 
R,  St  J.WotiKMAS,  Bdf«i.Ht,Manufaetoren. — Jaounet  muslin; 
ni nil  muslin  ;  bishop's  lawn  ;  India  book ;  tamboured  book 
and  j  acorn?  ts  ;  Svrias  mulL 

19-  M'Brjde  Sl  Co.,  Glasgow,  Inventors  and  l^lanufac- 
topera. — Cotton  diaper;  cotton,  damask,  and  table  clothii ; 
cotton  bird'Cye  diaper;  cotton  huckaback  towelling;  furni- 
ture, regatta,  and  coach  stripes ;  ginghams,  apron  checks, 
and  cross-over  Mtript'«r_all  woven  in  power  looms,  invented, 
and  first  appliwl  by  Ml.  J,  M*Bride. 

20.  SrMtNGTON,  R.  B*,  &  Co.,  Ghwgow,  Mannfactarers. 
— Figured  hanu'jsw  muslin  window  curtains,  in  leno  and 
book  muj*lin  groumb,  (made  by  the  Jacquard  loom);  figund 
hametu)  niunlin  e>hort  blinds. 

2L  WAi^iaLET,  H*,  Fait-swobtii,  Manch^iter,  Manulkc- 
tnrer. — tlacquard  %iired  robf^  damasks,  &c. 
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WOOLLEN  AND  WORSTED,  AND  MIXED  FABEICS, 

[NOT  INCLUDING  POPLINS.) 

THE  space  occupied  by  woollen  fabrics  in  the  Exhibition  was  probably  less  than  most  persons  would  have 
expected,  though  there  were  few  kinds  of  goods  of  this  class  without  their  representative  being  present, 
from  the  superfine  doths  of  Germany,  and  of  the  West  of  England,  to  the  coarse  friezes  and  tweeds  produced 
in  our  own  country. 

The  woollen  manufacture  of  the  United  Kingdom  has  long  been  regarded  as  one  of  the  most  important 
branches  of  industry.  In  this  country  it  attracted  a  great  deal  of  attention  in  former  times,  and  flooriahed 
towards  the  close  of  the  seventeenth  century  to  an  extent  of  which  we  can  now  scarcely  form  an  optnioD. 
While  the  finer  kinds  of  cloth  were  produced  in  some  of  the  large  manufactories,  the  production  of  the  ooarKr 
fabrics  was  carried  on  throughout  the  entire  country.  But  this  prosperity  was  cuecked  by  the  jealonaef 
which  then  prevailed  in  England  as  to  the  hi^h  manufacturing  position  which  Ireland  enjoyed  ;  and  in  the 
absence  of  any  correct  notions  on  economic  science,  the  woollen  trade  was  in  every  way  discouraged,  and  tA 
last  actually  prohibited  1  At  the  present  day  we  are  almost  astounded  at  the  idea  of  legislative  interferenee 
in  this  direction ;  but  this,  and  similar  instances  of  misrule,  speak  trumpet-tongued  of  the  character  of  tboie 
times,  which  we  sometimes  hear  lauded  as  ^^  the  good  old  times,^'  from  which  so  much  degeneracy  is  alleged 
to  have  ensued.  It  is  with  difliculty  we  can  realize  to  ourselves  the  idea  of  an  Act  o?  Parliajnent  bemg 
directed  to  put  down  a  particular  branch  of  manufacture  in  any  part  of  the  country.  But  we  must  observe, 
that  it  is  to  tliat  prohioition  we  are  chiefly  indebted  for  the  attention  devoted  to  the  growth  and  maon- 
facture  of  flax,  which  received  especial  encouragement  at  the  period  to  which  we  refer — ^tne  favour  extended 
in  the  one  case  being  designed  to  compensate  for  the  prohibition  in  the  other.  The  woollen  manufactiirB, 
however,  continued  to  be  carried  on  by  the  peasantry  for  their  domestic  wants,  notwithstanding  then 
restrictions ;  and  at  length  a  more  liberal  policy  prevailed,  when  the  prohibition  in  question  was  removed. 
By  way,  probably,  of  making  amends,  a  protective  duty  was  levied  on  the  importation  of  woollen  goods 
into  Ireland,  even  from  the  sister  countr}-.  But  the  trade  did  not  recover  the  shock  which  it  had  received. 
It  is  now  a  long  period  since  all  restrictions  between  this  and  the  sister  country  in  this  class  of  goodi 
have  been  removed.  Still  the  trade  lii4s  made  slow  progress.  It  has  been  stationar}*,  or,  perhaps,  we 
should  say  retrograde,  for  some  time  past ;  and  at  present  the  woollen  manufacture  of  Ireland  is  in  an  ex- 
ceedingly languid  state.  There  are  now  but  few  factories  at  work ;  and  of  these  a  still  smaller  number  afford 
evidence  of  that  activity  and  those  general  arraugemeiits  which  are  essential  to  the  success  of  any  branch  of 
trade. 

In  treating  of  "  woollen  goods"  we  must  bear  in  mind  that  the  term,  as  generally  used,  does  not  include 
all  such  as  are  commonly  made  of  wool,  but  only  those  prepared  in  a  particular  manner.  For  instance,  the 
term  '*  worsted  stuffs"  is  applied  to  those  productions  in  the  composition  of  wliich  wool  is  used  that  has  under- 
gone the  process  of  combing;  the  term  itself  being  derived  fnjm  a  village  in  Norfolk,  where  tliis  class  of 
goods  was  first  produced.  In  examining  the  fleece  of  a  sheep,  a  distinction  will  be  found  between  the 
wool  of  short  and  that  of  long  staple.  The  short  wool,  when  observed  by  the  aid  of  the  microscope,  will  be 
distinguished  by  the  immense  number  of  little  feather}'  serrations  or  imbncations  on  its  surface,  which  enable 
the  individual  fibres  to  be  locked  into  each  other  in  what  is  called  t\\c  felting  ov  fulling  process,  to  which  all 
"  woollen"  as  distinguished  from  ''  worsted"  goods  are  subjected.  Ilencre  the  short  wool  is  especially  adapted 
for  the  production  of  woollen  cloths.  Long  wool  does  not  possess  theses  serrations  to  the  same  extent ;  and 
is  hence  better  suited  for  combing,  the  object  of  which  is  to  unravel  the  fibres  and  lay  them  smooth  and 
even.  The  long  wools  are  totally  unfit  for  being  manufactured  into  the  finer  kinds  of  clotns,  as,  in  addition  to 
their  not  being  acted  upon  in  the  fulling  mill,  they  cannot  be  made  to  present  a  fine  surface.  The  short  woolf 
of  Austraha,  the  Cape,  and  even  of  our  own  mountain  districts,  are  therefore  made  into  suj)erfine  fabrics; 
while  the  long  wool  of  the  sheep  of  the  finer  districts  is  exclusively  confined  to  the  production  of  worsted 
goods,  such  as  merinos,  coburg  cloths,  delaines,  and  a  host  of  other  denominations. 

The  business  of  wool-sorting  is  a  fundamental  one  in  this  bnuich  of  trade,  requiring  much  practical  know- 
ledge on  the  part  of  those  engamid  in  it.  As  many  as  from  ten  to  fourteen  varieties  of  wool  are  found  m  a 
single  fleece,  each  being  adapted  for  the  production  of  a  peculiar  class  of  goods.  The  fibres  of  the  wool  are 
straight  and  lank  in  some  instances,  and  crooked  or  interlaced  in  others  ;  these  peculiarities  also  fitting  theffl 
for  particular  purposes.  The  division  into  finks,  formed  by  the  coherence  of  the  single  fibres,  varies  in  ererf 
species  of  wool,  and  forms  what  is  called  the  staple.  If  a  fleece  is  spread  out,  the  wool  of  the  head,  the  legs, 
tne  belly,  and  the  tail,  form  the  exterior  parts  or  margin,  and  are  the  portions  of  most  inferior  quaUty :  that 
on  the  back  and  sides  being  the  best.  The  Spanish  wool  comes  into  the  market  divided  into  four  sorts :'  refai, 
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[,  sf^tmdfi^  and  tercera,  Saxon  wool  is  similarly  divided.  In  wool-ssorting,  if  the  best  wool  of  one  flf^cc 
not  i'r|*i>J  to  the  ftneat  ^rt,  it  is  put  with  the  secood  or  third  class  i>f  an  *M[unl  tlej^rtie  of  fineness  with  it* 
Tlie  best  EDglirih  fli'cees,  such  iia  the  Southdown,  ure  usually  ilivided  into  the  following  kioda,  according  to 
qtuility  : — 1.  Prime  ;  2.  Choice  ;  3.  Siifx-i* ;  L  Head  ;  5.  Downright!* ;  6,  8e<xmcl8  ;  7,  Fine  abb  ;  K.  Coorscs 
abb  ;  y.  Livery  ;  10.  Ctmrse,  short,  or  breech  wooL  Fine  MiTino  wc^ol  grows  within  a  year  fnmi  oue  to  two 
tndiev  ill  lenjrth,  while  the  Ikn^ce  of  those  animals^  technically  called  '*  loii|^-wooQed/*  is  oil^n  over  four  iin-hes. 
For  the  dct^n-Riination  of  the  degree  of  fineness,  what  is  ealled  '*  wool  niea^urci*"  have  l>een  invented*  But 
the  Riftiie^'^s  of  the  fibre  is  not  less  unportaDt  than  its  fineness ;  and  the  former  doe.-*  not  altogi'ther  depend 
on  the  lattt^r,  but  consists  of  that  peculiar  feel  so  w*.41  indicated  by  the  touch,  but  winch  is  so  dilKcult  to 
describe.  For  example,  tlie  value  of  two  pjecjes  of  cloth  made  of  two  kiiuls  of  wim:)!  equally  fine,  the  one  dJs- 
tingtiiabGd  for  its  softness,  and  the  other  for  the  opposite  (|uality,  will  vary  very  materially,  tlu'  ditferenee 
being  lo  much  as  20  per  cent.  It  hai^  Ixeen  assertecl  that  the  quality  of  the  wool  is  dependent  on  the  nature 
of  the  soil  on  which  tlie  sheep  aiv  fed  :  shet*p  pastured  on  the  chalk  or  light  ciUcaretms  tUstriets  producing 
bard  wool,  the  sot\er  kinils  coming  from  rich  loamy  clay  soils.  But  considerations  of  this  kind  are  of  little 
motoent  to  the  manufacturer,  who  is  able  by  a  glance  to  detennine  the  quahty  and  value  oi*  every  sample 
that  may  come  before  htm. 

It  may  be  further  obser^'ed,  that  hard  wools  are  deficient  in  felting  properties — those  characteriistics  on 
which  the  adaptation  of  any  5[>ecimen  for  hat- making  depends.  Most  of  our  readers  are^  doubtless^  aware  that 
the  wool  of  which  hat*  art*  made  is  neither  spun  nor  woven  ;  but  locks  of  it  Ijtnng  thorougldy  intennixed  ami 
OomfiPeMed  in  warm  water,  cohere,  anrl  form  a  soOd  tcuiaciotis  substance.  Fcltc-d  wool  is  also  used  tor  certain 
dCMipttOlid  of  cloth.  Even  in  woven  goods  the  apj^earance  is  dejiendent  on  the  extent  to  which  the  pro<*ess 
Uket  placf^.  After  the  doth  is  lirouglit  from  the  t<j*>ui,  the  strokes  of  the  fulhng  uiill  make  the  fibni'S  of  the 
wool  adhere  to  each  other;  the  fabric  iM'eomes  thickened,  and  of  course  proportion  ably  conlnutt^d  ;  and, 
after  lUidergoiug  a  dressing  ami  finishing-oH*  is  fit  for  use.  The  pRicess  is  no  less  essential  to  the  strength 
than  lo  tht*  beauty  of  the  cloths.  There  is,  in  short,  little  simihirity  l>etween  the  article  which  has  just  come 
fioiii  the  loom,  and  tliat  which  js  ready  for  the  market ;  and  any  one  not  conversant  with  the  manufacture 
ooiUd  *ciiroely  conceive  that  the  one  was  resolvable  into  the  other. 

ITie  commercial  value  of  the  wool  is  gn?atly  afiected  by  its  condition  ns  regards  clcanlinees ;  and  in  this 
impoct  we  art^  bound  to  state  that  the  practice  of  the  Iri.««h  farmers  is  often  sadly  deficient.  Much  may  be 
iloaQby  a  little  attention,  without  involving  much  trouble.  Thus,  rc^raoving  sheep  shortly  before  shearing 
lo  cirjksi  pastuiv,  and  washing  them  imniediately  previous,  will  materially  improve  the  value  of  the  fleece.  It 
is  flud,  that  a  pack  of  Engliiih  or  lri.*<b  wckjI  of  :i40  pound;s  weitrht  will  waste  alwmt  70  pounds  in  the  miuiu- 
Aismre^  in  consequence  of  tlie  impurities  combined  with  It,  while  Spanish  wool  will  not  waste  more  than  48 


After  sorting,  the  wool  has  to  be  scoured,  and  further  divested  of  impurities,  bv  passing  it  through  an 
■|iparftiiii  for  the  purptise.  When  dyed  the  requisite  colour,  ami  made  jdiant  In'  a  Libend  application  of  oil. 
It  N  paasad  to  the  canling  machines,  where  it  i*  minutely  teased,  and  formed  into  small  cylindrical  wjIIs,  of  a 
^  -  HQl  inueh  exceeding  that  of  a  goose-quilL  This  m  acbine  consists  of  a  number  of  cylinders  of  difierent 
on  the  surfaet?  of  which  sheets  of  card  with  teeth  m-e  placet!,  Thes*;  cylinders  work  on  each  other, 
_  Ibrward  the  wool  thus  acted  upon,  until  it  is  finally  ejected  in  the  duiall  roQs  aliieridy  mentioned.  The 
dhtbbing  machine  converts  the^  it>11s  into  thi-ead,  each  machine  having  a  great  numlM.T  of  spoijls,  to  wliich 
tbe  rolla  of  wool  are  supplied  by  voung  j>ersons.  By  the  use  of  a  machine  termed  a  coQdemii'r,  attached  to 
the  eariTiiig  machine,  the  latter  may  bt:  made  to  discharge  the  rolk  by  the  end,  instead  of  throwing  otTrolI* 
O'  ^'orresponding  to  that  of  the  cylinders.     By  the  iurangements  now  referred  to,  the  rolls  come 

o.  jy  fnim  the  cjiniing  machines  without  any  break  in  them  so  long  as  wtxil  is  supplietl ;  and  the 

roll*  are  at  onee  tak<'u  u[)  liy  the  ctmdenscr  and  spun  into  thread,  without  the  intervention  of  an  attendant, 
liifther  than  to  remn%'c  a  spool  when  filled  and  irqilace  it  by  an  empty  one.  In  either  casu  the  thread  i» 
"^  operated  u|>on  bv  a  jruny  or  muk%  in  wluch  it  is  drawn  out  an*!  twisted  to  nuy  desirtid  degree  of 
tirid  hanlness.  In  the  mule,  as  well  a-s  in  the  slubbing  lunt  liine,  the  s]untlles  are  placed  upon  a  car- 
fligg  which  Uiovea  backwanls  and  forwanls,  the  thread  being  in  tln^  [process  transfenx^l  fnuu  one  set  of  spools 
to  another.  In  these  mules  two  or  more  threads  are  put  together  iiml  UvbUid  up,  according  to  the  kind  of 
&hric  to  he  madij. 

the  jnm  b  now  ready  for  the  warping  machine  or  the?  shuttle  pooK  acconling  as  it  is  int£*nded  for  warj) 

^  „..r  *i  I.  . .,r„^  presents  but  little  peculiarity  deserving  of  note  ;  the  p<iwer  Wuu  and  hand  l(K>m  being 

if  I  Uir  the  pnrf)Osf%     llie  oil  winch  had  to  bij?  UH-d  on  accotint  of  the  roughness  of  the 

fiJ  ,  ,i.  to  move  fmily  upon  each  other  in  the  spinning  and  weaving,  is  discharged  from  the 

1 1  ;  an<l  if  not  dyeil  in  the  wool  the  fabric  is  now  ready  to  receive  the  desired  colour,  according 

vhirh  it  is  intended. 

-  is  not  aj)plied  to  articles  made  from  long  wool,  which  in  this  res[>ect  are  finished  when 
-nil.     The  tendency  to  thicken  by  friction  is  peculiar  to  wool  and  hair,  and  d<ie«  not 
laci^t  ir  ol'ciitton  or  flax.     It  is  owing  to  n  ••ert^iin  roughness  of  the  fibres,  which  permits  motion 

in  I'm  while  it  i\?tards  it  in  another.     Entangleinenti*  of  the  fibn^s,  so  to  ,*»pt^ak,  iu*e  thereby  pro- 

dncT'*!.  fhriiugh  which  the  thickening  of  the  fabric  is  efieeted.  The  downy  surlace  ot  woollen  cloths  that  so 
idut?!  :it!d*  to  thf*  brauty  of  the  appc*<U"anc*i,  is,  however,  produced  at  the  ex|X"nse  of  a  diminution  of  sth-^ngth. 
It  Mg  the  cloth  to  pass  over  eyUnders  m  motion,  the  surface  of  which  is  formed  t>f  a  spe- 

cie I jf  the  common  teasel,  Dipmrtta  fitUonnm  ;  wliich  is  hirgelv  cultivattxl  for  the  purjxixe 

in  cerUuu  '  the  South  and  We^t  of  England,  and  might,  no  doubt,  ne  profitably  grown  in  thb 

cnufitrv.     ^  tortious  of  the  fibres  are  extracted  by  this  action,  and  are  laid  in  a  parallel  direction, 

ipnu  by  excision  in  the  cfise  of  the  liner  description  of  goods,  and  by  the  twisted  nap- 
—  and  such  fabrics.     In  shearing,  the  process  is  jxrformed  by  a  large  spiral  blade 
khlade  fixed  ;  the  cloth  being  stretched  ^y^^^Jn^^  support ' 
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near  enough  for  the  projecting  filaments  being  cut  off  at  a  uniform  length,  the  main  texture  being  left  un- 
injured. The  twisted  nap,  usuallj  confined  to  friezes,  is  dependent  entu^y  on  whim,  and,  we  behere,  pot- 
sesses  no  particular  advantage. 

To  the  finishing  process,  woollen  fabrics  of  the  finer  class  owe  much  of  their  beauty.  Without  it  thejr 
would  be  wanting  m  that  elegance  of  appearance  and  sofbiess  to  the  touch  bj  which  they  are  diaracterixeti, 
whatever  might  be  their  quauties  in  other  respects.  The  present  system  of  finishing  off  by  what  ia  called  the 
roll  boiling  process^  has  been  in  use  since  1824 ;  and  its  peculiarity  is  that  it  produces  a  lustre  on  the  face  of 
the  doth  that  neither  spots  by  rain  nor  is  removed  by  damp.  The  permanent  face  is  imparted  by  rolling  the 
cloth  round  a  cylinder,  putting  it  in  scalding  water  for  two  or  three  hours,  then  taking  it  out  and  letting  it 
cool ;  and  this  has  to  be  done  several  times  during  the  process  of  dressing.  Before  the  introdaction  of  uii 
method  the  general  plan  had  been  to  dye  blacks  m  the  piece  of  a  common  dye ;  but  this  new  method  wu 
found  to  interfere  with  that  of  dyeing,  from  its  being  found  difficult  to  make  the  dye  penetrate  throagh  the 
improved  fabric.  Hence  the  gradual  introduction  of  dyeing  in  the  wool, — a  process  which  requires  fcr  its 
successful  execution  both  skill  and  experience.  On  the  Contment  the  method  of  finishing  off  most  in  voro 
consists  in  rolling  the  cloth  tightly  round  a  perforated  hollow  cylinder,  into  which  steam  is  introdiiced  to 
produce  the  desired  effect. 

The  changes  which  have  taken  place  in  the  localities  of  the  woollen  manufactures  of  England  are  not  a 
little  remarkable.  Norfolk  was  in  former  times  the  great  seat  of  the  worsted  trade ;  the  productioD  of 
woollens  being  chiefly  confined  to  two  or  three  of  the  western  counties.    But  mnce  the  commencement  of  the 

E resent  century  a  few  of  the  leading  towns  of  Yorkshire  have  gradually  attracted  both  brandbies  to  tbeir 
realities  until  that  county  has  now  become  the  centre  of  the  trade.  Superfine  cloths  are,  however,  stillno- 
duced  in  the  West  of  England  (especial!)'  the  finer  qualities),  at  Chippenham,  Frome,  Wootton-under-EdgBi 
and  Stroud ;  as  well  as  at  Huddersfield,  Leeds,  and  Halifax.  At  Galashiels,  Hawick,  and  Selkiric,  in  Sooi> 
land,  particular  qualities,  chiefly  narrow  cloths,  are  produced.  Witney,  Dewsbury,  and  Oakhamptoo,  are 
famous  for  the  production  of  blankets ;  and  in  Dewsbury  a  numufacture  is  carried  on  of  a  coarse  doUi  solelf 
from  woollen  rags,  which  has  attracted  much  attention.  Bradford,  in  Yorkshire,  has  become  the  great  ml 
of  productions  of  the  worsted  manufacture,  the  progress  of  that  town  being  really  surprising.  In  iSoi  it  kid 
a  population  of  13,264 ;  and  in  1831  the  population  had  increased  to  upwards  of  43,000 ;  and  in  1851,  to 
103,000;  the  rate  of  increase  being  still  more  extraordinary,  there  being  over  33,000  persons  at  pw — * 
directly  employed  in  that  branch  of  trade  in  Bradford.*  But  Leeds  is  fairly  to  be  regarded  now  as  the  i 
capital  of  the  woollen  manufacture,  which,  witii  the  surrounding  towns,  supplies  a  Large  propoitioa  c 
class  of  goods.  Huddersfield  comes  next  in  importance  for  the  quantity  and  great  variety  of  the  w 
cloths  which  it  produces,  including  broad  cloths  and  trowserings  of  almost  eyery  quality.  Flannel  is  pro- 
duced in  large  quantities  at  Rochdale ;  and  various  kinds  of  woollen  goods  are  produced  at  other  Eo^A 
and  Scotch  towns. 

In  Ireland  the  woollen  manufacture  is  for  the  most  part  confined  to  friezes,  tweeds,  and  flannela,  aO  of 
which  are  produced  of  excellent  quality. 

The  progress  of  this  branch  of  industry  has  been  diversified  by  the  introduction  of  new  improvements, 
and  of  new  descriptions  of  raw  material,  the  changes  produced  in  the  one  way  being  probably  as  great  as  ia 
the  other.  The  carding  machinerA',  the  spinning-mule,  the  power-loom,  and  the  felting  machinery,  were  each, 
no  doubt,  followed  by  striking  and  important  changes.  The  same  may  also  be  said  of  the  introduction  of  the 
wool  of  the  Uama,  alpaca,  and  of  the  worked-up  residue  of  worn -out  woollen  goods.  At  the  present  time  wooOea 
rags  are  eagerly  sought  afler  to  bo  again  worked  up  into  new  fabrics.  The  rags  are,  of  course,  torn  up  and  se- 
parated into  fibre,  which  is  afterwards  mixed  with  wool.  The  fibre  so  obtained  is  termed  "  shoddy,"  and  if 
of  good  quality  and  used  in  moderate  proportions  it  is  contended  by  some  of  the  manufacturers  that  its  use  is 
not  injurious.  But,  on  the  other  hand,  when  used  in  excess,  the  shoddy  is  eminently  pernicious,  producing 
a  most  unserviceable  article.  This  material,  when  well  prepared,  is  now  selling  at  eleven-pence  per  pound 
So  much  for  the  value  of  those  woollen  rags  which  usually  go  to  make  manure.  Shoddy  is  not  used  Dj  any 
of  the  Irish  woollen  manufacturers. 

THE  IRISH  WOOLLEN  TRADE. 

An  incidental  allusion  has  already  been  made  to  the  discouragement  thrown  in  the  way  of  this  mann&c- 
ture  in  Ireland  in  times  past.  Its  present  state  is  by  no  means  satisfactory' ;  and  on  setting  about  an  inqniry 
as  to  the  causes  on  whicn  such  a  state  of  aflfairs  is  dependent — more  especially  as  we  have  evidence  of  its 
being  once  in  a  prosperous  condition — we  come  to  those  monstrous  drawbacks  which  were  thrown  in  thewij 
by  the  Crown,  shortlv  after  the  Revolution,  the  baneful  eflects  of  which  are  seen  to  the  present  day.  After 
the  Commonwealth  the  Irish  woollen  manufacture  was  in  a  flourishing  state,  and  so  continued  until  it  wtf 
made  to  feel  the  blighting  influence  of  mistaken  legislation.  It  is  not  with  a  view  of  declaiming  itgyiimt  tbe 
sister  country'  that  we  now  revert  to  circumstances  so  long  passed  by ;  but  it  is  in  order  to  disarm  of  thor 

*  There  were  only  three  mills  in  Bradford  at  the  beginning  sent  state  of  the  trade  of  the  town  and  neigfabooring  diittiet. 
of  the  present  century,  and  now  there  are  upwards  of  160.  including  the  village  of  Bingley,  which  may  be  ngazdedai 
The  following  statistics  will  convey  some  idea  of  the  pre-       a  dependenc}'  of  the  town  of  Bradford ; — 

Number  of  Spindles 8.M,792 

Number  <»f  Power-looms, ll^iH 

IfovlnK  power,  ntevxn  (horse  power), 3,8H4 

Ditto,          watOT,           „               134 

ChDdrcn  employed  under  13,  males, 1,4^ 

IHtto,                   females, i,729 

Males  fhnn  13  to  18, 3,i'2S 

Ditto,  above  18, 6,«»1 

Females  above  13, 21,380 

Total  number  ot  persons  employed,  { JJ^g^'  ^'^  }  Total,  S8,8U 
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loroe  ^toiD  Boeera  which  are  so  constantly  lutlulged  in  by  stmngfTs  at  IrLih  misniftnwgomf  nt.  The  fonnation 
of  tbechamcterof  apeople  I8  a  work  of  slow  j^p^wth ;  and  if  two  i-ountrioi^  aw  uuitiHl  toiijetber,  iLc  stronger 
deprrasu"^  the  energies  of  the  weaker  and  iki*owing  tliatMiiirageiiient^  iii  the  way,  sueh  an  amount  oflethaii^T 
and  iodLfleniOce,  combined  with  dis  eon  tent,  will  ensue,  as  it  may  requii-e  generations  to  remtn-e*  The  spint 
vtkicii  dietjit4xl  this  courssc  has  long  pas^tiKl  away ;  nncj  at  pivsent^  wo  far  mi  ref^anis  the  commercial  ndations 
DOl  <mly  between  this  eountr>'  and  England,  but  with  all  partn  of  the  p!oi>e^  we  havt*  no  fault  to  find.  But 
thi?  uijurioiis  effecta  of  the  past  may  Ktill  be  tratx?d.  Some  of  the  incidents*  of  the  Irish  wonlkn  trade  have^ 
iti  truths  so  mueh  the  api_>earanee  of  beiarr  fabulous,  that  we  mav  hen'  be  exeiist*d  for  dL'tuiling  a  few  of  thcm^ 
releiTtti|;  at  the  ^me  timw  to  theotfieial  documents  wheneo  the  mfonnation  is  derivefh 

"Hw?  interference  with  the  wcjollen  rnanufaetures  of  Ir*.*land  in  the  nigu  of  ^\"Uliam  III,  was  the  more 
ll^jtiiiti&ible  on  accoimt  of  the  eireumstance.H  which  leil  to  its  taking  place.  Complaints  ivt*n*  made  by  the 
Th^^^  traders  at  the  iutlux  of  Irish  goods  to  the  ir  nuirkcts;  but  this  large  export  ot" Irish  woollens  followed 
dlDRfvioiis  prrjhibition  of  cattle  and  ^heep  into  Enghmd,  at  the  instance  of  the  farmers  lA'  the  latter  country. 
Tnc  increased  pro|xjrtJon  of  sheep  killed  at  homr*  gave  an  impi.'tus  to  the  pruduetion  of  wooHen  good5,  the 
nyuiiiikctim?  of  which  next  came  to  be  reganled  with  jealousy ;  and  it,  too,  was  placed  under  restnetiona  of 
•  duunctcr  which  persons  at  the  prest^nt  day  could  scaitn^ly  believe  to  be  possible. 

Tbe  Act  of  the  loth  of  t^harles  II.,  c.  7,  and  that  of  the  LSth  of  the  Mima  tnonivnAi^  e.  *2,  were  paused 
to  rtB0lraiin  luid  afterwanls  prohibit  the  exiwrtatitin  of  cattle  and  s!ict!p  tW>m  Ireland ;  the  |jeople  o|*  which^ 
Wog  thus  deprivetl  of  their  principal  trade,  and  reduced  to  the  utmost  di^tivss,  ha<l  no  resource  lefl  but  to 
vork  np  their  own  commodities  at  home^  which  the  accounts  of  the  jieritMl  n^i^a^jjent  them  n»  having  done 
with  great  vigour.  The  previous  inefl[*<'tual  attempt  of  I^jnl  Stralfoi'd,  in  10.S9,  to  prevent  the  making  of 
brDadcloUu  b  Ireland,  lent  additional  eifmit4inimce  to  the  belief  which  the  prohibition  of  the  exiwrtation  of 
Uvo  stock  insnlretl,  that  with  the  woollen  trade  no  further  interference  would  im  made.  Even  m  the  same 
Deign  in  whicn  the^  prohibitions  took  place,  inducements  were  held  out  for  the  exjiortation  of  woollens, 
Bot  in  an  Act  of  the  lirst  )ear  of  WlUiaui  and  Mary^  c.  S2,  we  find  a  pn>hibition  of  the  shipment  of  wool- 
from  I  '  *  isless  from  ef»rtain  poris  therein  named  ;  and  by  the  same  Statute  it  was  provided  iJiat  only 
at  «Ti  -\i  ports  it  would  be  admitted.     It  was  not,  however,  until  ItiO?  that  any  attempt  was  made 

to  ppcveiu  tut  exportation  of  the  mmmfactured  goods.  A  Bdl  for  the  puqx»se  passed  the  English  House 
i]£  Oommons  in  that  year,  but  was  thrtiwn  out  by  the  LonJs.  It  was  not,  however,  until  the  assembling  of 
a  new  Purliament,  in  l^J'JH,  that  the  contemplateii  piece  of  injustice  wa*  consummated.* 

*rhe  ft?eling  which  pr</vaile<l  at  the  time  may  be  seen  tit->ni  the  Address  presented  by  both  Houses  of 
Parliament  Ui  the  King,^  On  the  *Jth  June.  UJ98,  the  Lords  represent,  ^^  That  the  growing  mauulWtun?  of 
cfetk  ID  Ireland,  both  bv  the  cheajmess  of  all  sort^  of  necessaries  tor  lite,  and  AAp  \xo0dueiifi  0/  ftuiterittlx  ft/r 
wutJtinir  till  manner  of  rloth,  doth  mvite  your  subjeetii  of  England,  with  their  families  and  servants,  to  leave 
tJ  ition^  to  f*rttle  there,  to  the  increase  of  tin;  wiMiUen  manufacture  of  Ireland,  which  niakei*  your 

I'.  '  ts  in  ihi*  kingdom  verj'  apjin^hensive  that  the  further  grau'th  of  it  may  greativ  pm^judice  the  said 

.1  "I  re  here ;  by  which  the  tra*Je  of  the  nation  and  the  value  of  land  will  ver}-  nmch  decrease,  and  the 
l»J-^  <r  your  people  be  mucli  less<?ned  here,"  Their  Lordships  then  further  lwsit*ch  his  Majesty  "'in  the 
poblli;  find  effective  way  that  may  Ik%  to  ilechupf^  to  all  your  subjects  of  Ire'land^  that  the  f^rmrth  and 
imrrtasr  <»f  the  wikjIKu  numufacture  hath  long  and  will  ever  W  looked  upon  i^itb  jealousy;  and  ifiutt  timely 
f^rmtdmi  may  occasion  ver)  strict  laws,  totalTv  to  prohibit  and  suppress  the  same  ;  and  on  the  other  hanci, 
if  tiiey  torn  their  industry'  and  skill  to  the  settling  and  improving  the  Linen  manufacture,  for  which  generally 
glands  of  that  kingilom  are  very  proper,  they  shall  rei>eive  all  countenance,  tavour,  and  protection  from 
jmor  royal  infiuence,  tor  the  encouragement  and  promotion  of  the  said  linen  roan u fa c tore,  to  all  the  advan- 
iugg  miiprt^t  thai  khigdom  can  be  capable  of.''  In  the  royal  reply,  hi»  Majesty  said  that  be  *•"  will  tak«  care 
to  d&  wltit  their  Tx»rdships  have  desired." 

Ill  tlie  Adfire*s  of  the  Commons,  adopted  on  the  30th  of  June  in  that  year,  they  say  that  •-*  being  sensible 
tbal  tlic  weoltli  ttJid  yR'ace  of  tliis  kingdom  do,  in  a  grt»at  measure,  de|M'nd  on  pn^st^rving  the  woollen  manu- 
fiMltiivta*  uiudi  ikB  possjblt^  entire  to  this  realm,  they  think  it  iK^comes  them,  hke  their  ancestors,  to  lu»jedou» 
^  tht^  ^Mitthiitkment  and  increase  of  the  same  elsewhere,  and  to  use  their  utmost  endeavours  to  nrevent  it ; 
wai  iberefom  iKer  cannot  without  trc»uble  ol)i*i'rve  that  Iivland,  depi^ndeut  on  and  proteetetl  by  England  in 
tfcfe  aiijojniient  of  all  they  have,  and  which  is  so  projK'r  tor  the  hneu  manutactnre,  should  of  late  apply  itaelf 
tot^  woollen  manufacture,  to  the  m^at  prejudice  of  the  trade  of  this  kingdom  ;  tlie  eonseijuenee  whereof 
win  rioceswtate  your  Parliament  of  Englmid  to  interfinse  to  |  ire  vent  the  mischief  that  thre^itenx  us,  unksa 
y^ur  MiiM«ty,  by  your  authority  and  great  wisdom,  shall  find  means  to  secure  the  trade  of  England,  by 
aaldne  tiM?  tra*ie  of  Inland  to  pursue  the  joint  interest  of  lioth  kingcloms*  And  we  do  most  humbly  Imploire 
jmor  Majeity*s  protection  ami  lavour  in  this  matter ;  and  that  you  will  make  it  your  ro^al  care,  and  enjoin 
aBtbopg  yon  employ  in  Ireland  to  make  it  tlieir  care,  and  use  their  utmost  diligence,  to  hinder  the  exportidion 
4|f  aoof  from  Irehind,  except  to  V>e  imjwiied  hither,  and  for  the  discouraging  the  woollen  manutactureii  and 
WMMMiiH^iiiE  the  linen  manufacturt^  in  Ireland,  to  which  we  shall  be  alwatfs  ready  to  give  our  utmost 


Tbe  notable  address  froni  which  the  foregoing  ia  extracted  was  presented  to  the  King,  and  the  answer  does 
not  partake  of  tbat  ambiguity  which  now  sometimes  chanicterizes  royal  speeches.     His  Majesty  assured  his 


*B>f  ilitfiahlic  rvlnnis  wvkam  that  the  export  of  wooHen 
^  hmm  ti«l«iid,  in  the  imdaraieDtioiied  yean,  were : 
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The  tfltal  value  of  tho^e  mamifttctufw  exportwl  in  lfl97, 

ascitt'd  by  Dr.  Smith,  in  his  Memoirs  of  Wor»I,  wa«£2,t,^14f 
of  which  ptiickiiigH  and  friezf*  aaiount*'<l  t*^  i;H,»J*25,  \\\v 
bBkaiv  rt'presentiiij^  the  vahie  nf  llio  old  and  new  clm{Wii«a. 
AtHMJi^lhi;;  to  the  same  atittinrity,  lliegrosiiyaliLe  of  th«  OK* 
purts  in  16H7  was  X70//21,  of  which  the  f  ' 
ti>  £b%i&^ 
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**  faithful  commonB**  that  hcwouM  uot  be*  wanting  in  giving  c'fF<^ct  to  thtir  wisho*? — "  I  slialj  do  nU  timt  in  mt 
lieB  to  dtscoumge  the  woollea  trade  in  Ireland^  and  encourage  the  lineu  manufiiotuiv  thtire  ;  luiti  to  pronnote 
the  trade  of  England/' 

On  the  IHth  of  the  following  month,  in  writing  to  Lord  Galway^  then  one  of  the  I^rda  Jn«tioe0  he9%  tlhe 
Kinjj  stated  that  'Mt  was  never  of  such  ini[H)rtanfx^  to  have,  as  at  presnent,  a  good  session  of  P»rliaiiiinit,  aitil 
that  you  oiakc  ertectual  laws  for  the  hnen  tuanufiuture,  and  discouragt*  as  far  aspossihte  the  wcKillm/*  TJir 
ensiling  scj<pion  of  lhelnf*h  ParliuiiKnit  comtneDeed  on  the  27th  of  Sept  em  uer,  1098,  and  the  F  ^      irt* 

in  their  opening  £*{K?ech  ilireet  attention  to  a  Hill  tran5mitt<*d  to  them  for  the  eneoviragenient  nt  md 

honij)en  manufacture^!,  to  which  they  thus  allude ; — *^  The  settlement  of  this  manufHctupe  will  ei»>  \ 

to  people  this  cuuntr),  and  will  be  tbund  much  Ttmre  afhantageoun  in  thix  hingdnvt  than  the  v 
facture^  which  being  the  settled  staple  trade  of  England, /n/m  whence  all  foreign  t/uirkets  are 
neVL^T  be  encouragetl  hen.^  for  that  purpose,"    The  eon t^i deration  of  the  subject  wa^  retenx'd  io 

mittee,  the  &low  movements  of  which  did  not  pleji^e  the  Ijords  Jusiieei«.  who  on  the  2nd  OetolK  •       

attention  to  the  subject: — '^'The  matters  we  recommended  t^  you/*  said  their lx)rdghij)S,  *'ar»-  -  •  fm  - '    ^  iry, 

and  the  proqieritj^  of  this  kingdom  def>en«l8  so  much  on  the  good  sncce*^  of  thin  Hes^inn^  that  hij  ^e- 

his  Majesty's  aifau^  cannot  pc>rmit  your  jiitting  verj'long,  we  thought  the  greatest  mark  wo  cx»u 

kindness  and  concern  for  you  was  to  come  hither  and  dewre  you  to  hasten  the  despatch  of  the  tr 

your  consideration,  in  which  we  an-  the  more  earnest,  becaus*e  we  must  be  sensible  that  if  the  preai'at  oppor» 

tunity  his  Majesty '»  atfeetion  fur  you  hath  put  into  your  hand?  hi>  Ioi«t  it  is  hardly  to  \ye  nfrnvred.*^ 

To  enter  into  a  detail  of  the  negotiations  and  projiositions  advaiuvd  with  a  view  of  elFerting  the  dcdird 
object  would  occupy  more  Fpace  than  we  can  devote  to  the  hubject  in  thi^  brieJ* sketch.  ?SuHifx»  it  to  i»r, 
th>tton  the  i'Uth  of  January  following  an  Act  n*ceived  the  royal  ai^sent,  1(1  Wm.  III.,  c.  h,  by  'id* 

ditional  duty  was  imposed  of  4.f.  for  every'  2Ust.  m  value  of  broadcloth  exportetl  out  of  ln*hind.  •ikl 

not  satisfy  the  English  Parliament^  and  on  the  2tith  of  June,  ItVJO,  an  Act  was  passed,  10  and  11  \\  m  111-, 
c-  10,  prohibiting  the  exportation  from  Ireland  of^dl  goods  made  or  mixed  with  wooJ  exocpt  to  Enghmd  ftfid 
Wales,  and  with  the  license  of  the  Commissioners  of  the  ilevenue.  Duties  had  before  been  intpooed  wlucji 
amounted  io  a  prohilulion. 

Crippled  thus  at  everj'  step  by  mistaken  and  ill-<lirectcd  legislation,  large  qnantities  of  Irish  goodaniff 
smuggled  to  other  countries;  and  if  ever  sutdi  n  demoralizing  practice  couhl  l>o  palliated  it  wa*  iti  sudi  a  OMi 
aa  this.    To  put  it  down  the  severest  penaltie*^  were  enacted^  but  in  vain  ;  and  in  I7ii9  a  sle/^'^  -  i  --r^iioii 
made  by  which  the  duties  were  taken  off  woollen  or  bay  Tfarn  exjKJrted  from  Ireland,  exc*  j  tod 

of  two  or  more  threads.   Other  changes  in  the  social  contbtion  of  Ireland  ensued,  which  still  : .  .U'y 

this  branch  of  trade,  though  they  made  the  vexatious  restrictions  placed  upon  it  le»s  severely  felt.  And  jtL 
these  restrictions  were  almost  suiHcient  of  tlumiselve^s  to  lead  to  the  disajjp^anince  of  the  w<x>Uen  trade  alto^ 
gipther.  The  spirit  which  perva*led  all  parties  in  llie  English  ijitercst  in  ivference  to  InO^md^  tonrarrla  tht 
ck>sc  of  the  seventeenth  oentur)%  may  Ik!  judgiil  from  a  n>pn^s«-ntation  made  l»v  the  CommiMsiLUierw  of  Trmkv 
dated  the  11th  of  November,  1697,  advising  a  duty  to  be  laid  on  the  importation  of  oil,  upon  tnnnlfit  whrthtf 
imported  or p-mimig  there,  and  upon  all  the  u ten sds  employed  in  the  woollen  manufacture,  cm  tht*  itt<»n<31t  nl 
worsted  eombenJ,  and  a  duty  upon  all  cloth  and  woollen  stuff,  except  fricjces,  be/ore  beir.  t*i# 

loom  !     The  changes  reieriiHl  to  were  those  by  which  the  growing  ot  wool  became  le^  pr  Jnf 

branches  of  iodustrj%  especially  the  protluction  of  grain,  an  increased  demand  for  which  pnEvaili  tJ  thiuughunt 
a  great  part  of  the  eighU-^oth  century.  Thus,  whilst  our  own  manufacturers  were  starvinjr  for  wnnt  of  oi* 
ploy  men  t  during  the  years  1777  and  1778,  we  find  that  woollen  gc>ods  to  the  amount  of  £7*  '  "  reme  ibk 
ported  from  England — years  which  we  have  sp<*ritie<l  on  account  of  the  great  distress  that  ]  ipwtTiii 

of  20,0tX^  of  the  manufactunTs  who  had  previously  been  in  receipt  of  a  competence  by  the  pnMn>..«i«i  atth^ 
industry  being  supporteil  by  jmblic  chaiity.* 

It  is  not  necessarj-  to  pursue  this  subject  farther.  Enough  ha«be€'n  shown  on  data  which  do  tw>t  admit 
of  question  as  to  the  short- si glitji^d  [nAwy  which  in  t'ormer  tim^a  wa«  carried  out  in  refi^renct'  lo  tlii*  bnwrii  (i 
tnanufacture ;  and  it  cannot  be  matter  of  surprise  that  the  withering  effects  of  that  policy  t^hould  long  Mirti** 
its  abro^tion.  The  obstacles  to  the  cau«i3  of  progress  in  Ireland  in  times  past  have  been  numerouf ;  aikd  tJm 
who  will  take  the  trouble  to  study  the  social  history  of  the  country  will  see  room  for  abstaifung  fVfSia  tbi 
jeers  which  are  so  oflen  indulged  in  at  our  exix^nse.  llie  truth  is,  we  have  been  both  sint)«d  agattuel  and 
sinning.  But  a  more  libenil  and  enlightened  policy  now  prevails ;  and  it  is  grati lying  lo  find  tliat  wnt  trr  aol 
altogether  standing  stUl  under  it.  Our  progress  may  I>e  slower  tlian  could  In?  iIcsiithI,  but  wit  believr  it  to 
be  sure;  and  if  we  refer  to  the  past,  it  is  chiefly  with  a  view  of  showing  thut  matti/r*  are  at  present  mm 
hopeful  than  might  hi}  suppos^ed  without  reference  to  our  antecedejits. 

It  will  reacfdy  apjiear  that  one  of  the  effectit  of  the  drawback  against  the  exportation  of  wool  waa  to  M* 
t^nd  the  manuta<i;ure  among  the  growers  of  it.  Hence,  the  fabrication  of  articlea  from  wool  h  iiiid«filttiil 
and  practisetl  to  a  greater  or  less  extent  throughout  the  coimtrv'  up  to  the  present  pt^riotl.  It  i»  «piiii  igfti 
yam  by  the  farmer's  family,  woven  into  cloth  by  some  neighbouring  weaver,  who  als<»  '    tisrholdKatfi 

goods,  and  afterwards  5<?nt  to  a  fulling  miD,  to  be  thickened  and  pn^pared  fur  use.     I  itter  proMi 

we  have  known  to  b«»  performed  by  the  parties  who  were  to  wear  tlie  cloth,  by  a  son  •  -t  iHiuttig  amli^ifll 
to  the  operation  of  the  fullinjET  mill :  though  it  is  needless  to  observe  that  under  such  ciKniiiMtafiaii  lli 
thickening  of  the  cloth  is  veTylroiierfeetly  attained.  The  grater  part  of  the  friejce  worn  by  t^  |iQiyMilJi 
and  what  is  termed  home-made  blankets,  are  pro«iuced  in  this  manner*  The  ginieral  deficieocy  of  ani|il0^ 
ment  which,  until  recently,  pivvailed  throughout  the  country  at  particular  seamins  lifiln'  x..t,f  pi^ipctiiilid 
such  manufactures  a?*  that  of  which  we  now  speidc,  as  the  parties  who  engage  in  it  w  rwimt  be  Ifc 

and  hence  there  has  been  no  value  attached  to  the  time  thus  occupietl.     The  change  ^^ ;  : iuir  lui|i|M]ji& 

progreBB  tm  the  retatiou  between  the  iupply  of,  and  the  demand  for,  labour,  will  tend  lo  oonfiiie  iJn  ntiAu- 

*  "  Commerdal  BMtndnts  of  Ireknd  Conddowl**    Dublin,  1 779. 


Classes  XH.  &  XIVO     WOOLLEN  AND  WORSTED,  AND  MXED  FABRICS* 


mB 


&cKnro  of  such  urticlest  to  those  who  follow  it  as  a  business,  and  by  whom  it  can  be  done  at  once  morB 
ttecmotsiicaliy  and  t*flectively  than  by  the  amateur.  Large  quantities  ol'fneze  eontinut;,  however,  to  be  j>ro- 
dim»d  ill  tljti  rural  flistricts  ;  Miid  in  a  few  cases  the  manufiicture  of  the  coari^r  desmptions  of  woollen  fabrics 
lyu  been  i»itru<luced  with  a  view  of  providing  employment  ft*r  persons  who  mi  ^ht  otherwise  have  beencharge- 
aT  *  V   rau:a.     Of  the  work  so  produced^  we  hud  uxampU's  in  the  Exhibition  in  the  ^ootis  exhibited  by 

tr  n  Motiel  School;  by  IVIr.  Porter,  of  Lisbehiw  ;  and  Mr.  Ankctel,  of  Anketel  Grove  in  the  county 

tji»iiv;»ui4i.  These  fabrics  have,  of  course,  only  a  loral  clemoiid.  In  point  of  diintbility  thev  are  generaDy 
;oep6ottiable ;  and,  to  improve  their  appearaiue,  and  brin|;j  tbem  somewliat  on  a  par  with  the  ordinar)' 
of  the  ehopt  they  are  oecajiionally  sent  to  :somt;  of  the  smaller  niauufaetimng  e^ftablishinenta  to  be 
i  off. 

Another  c^ct  of  any  branch  of  manufacture  being  carried  on  under  discouragement*  or  depressing  in- 
floences  b,  that  it  will  rarely  be  prosecuted  with  spirit  and  vigour.  New  improvements  will  be  slowly  intro- 
duced. The  ability  to  enter  siicci;ssfully  into  competition  with  other  parties  not  so  ciTeumstamx^d  will 
thereby  be  dtmiDtahed;  which,  in  turn,  will  reaot  upon  the  trade,  bv  circumscribing  the  demand  for  the 
article.  And  such  has  been  precisely  the  c^^i^  with  the  Irish  trado.  The  great  com|x*titJon  which  prevails 
on  the  other  sidcof  tbe  channcd  among  the  manufacturers  of  all  kinds  of  goods  in  constant  demand,  ki^'p^ 
ingeDuity  perpetually  on  the  rack,  in  the  effort  to  di^t^over  any  process  by  which  cost  of  pn»duciion  could  be 
liiwiii  d.  Of  the  quality  of  the  goods  improved  without  a  corresponding  increase  of  exjiense.  This  circum- 
•luioe  in  COD  junction  with  the  inU;reoursK*  which  is  taking  place  between  the  work*people  of  diiferent  e.^iblish' 
in  the  same  branch  of  trade,  leiitis  to  nearly  the  ttimultaneoiis  adoption  of  improvements*  by  almost  every 
ler.  How  different  from  this  has  been  the  |>o3ition  of  the  manufacturer  in  h-elmid  I  Languishing 
the  influence  of  mijstaken  legislation  in  times  pa«t,  and  witiiout  either  the  facilities  or  induct*mcnt*  to 
eifiBtion  to  which  we  have  ivfem-d,  the  woollen  trade  of  Iiilaud  ivas  for  years  been  ill  able  to  maintain 
lit  m>und  ;  and  perhaps  the  only  matter  fur  sm-prist^  is,  thiit  it  has  not  long  ere  thiii  been  banished  from  the 
land  But  this  petndiarity  of  position  has  had  one  compensating  advantage.  With  the  indispoj^itJon  to 
reftdOj  adopt  improv<*ments,  the  Irish  tirade  have  l>een  tMpially  slow  to  plume  themselves  on  anything  but 
tik?  genuine  and  serviceable  character  of  their  goods.  Shoddy  is  exteiisivety  employed  ss  an  adultertmt  on 
the  other  side  of  the  channel,  but  we  believe  its  use  is  unknown  here. 

There  are  no  materials  available  for  determining  tlie  extent  of  the  Irish  branch  of  the  woollen  trade^  or 
tlie  pTulwible  quantities  of  the  different  classes  of  goods  whitli  they  prcMbic«\  hi  the  vicinity  of  Dublin  we 
fM  eight  establishments  in  which  the  manufacture  is  to  a  greater  or  less  extent  can'ied  on  ;  but  of  some 
time  or  four  of  tliese  little  ii;in  be  said,  either  in  rt^terencc  to  their  gt^neral  arrangementis  (w  the  qimntity  or 
fjujilsty  of  the  work  which  they  turn  iiut.  It  requires  no  sjK*citd  knowledge  to  enable  the  \i8itor  to  tneat* 
ketones  to  see  the  smalt  ejttent  to  which  they  arc  capable  of  enabling  the  manufacture  to  be  economically 
■ad  cflfijctively  carried  on.  To  theae  remarks,  however^  we  are  glad  to  find  some  cxoeptions,  and  tlie^ 
mianorer,  important  ones. 

Tbt?  fttct«jry  of  the  Messrs.  Willans,  at  Island  Bridge,  fi)r  example,  is  not  only  of  considerable  extent,  but 
U  al*o  affpt'Ars*  U*  \y^  fitted  up  with  judginent,  and  to  be  well  eah'ulated  for  an  exten4«i\'i^  tra<le*  This  is  the 
Ol^e^r  '  ■  (  ot  in  the  district  in  which  the  power-loom  is  at  work  in  the  weaving  of  woollen  fabrics. 
IWrr  -three  power* Itxjins  in  the  Island-bridge  Factorv%  and  ten  hand -looms,  but  the  latter  are 

cic<ik^ionauy  employed,  wheu  there  happens  to  be  an  unusual  press  of  work.  The  numlaer  of  spinilles 
mulcn  wni  biUiea  ib  450()  ;  and  a  hirge  (juaiitity  of  fine  yam  is  spun,  nearly  the  whole  of  which  i>  pur- 
manufacture  of  shawls  in  Scotland,  There  are  five  setvS  of  carding  and  scribbing  machines, 
ttid  Mx\  ^  one  is  being  fitted  up.     It  will,  therefore,  be  scnm  that  the  power  of  prt>duction  of  this  fac- 

kt^*  *-  .-  .  ii'le ;  and  the  manufacture  embraces  friezes,  tweeds,  army  tartans,  and  anny  cloths  for  cavalrj- 

a=  .    A  variety  of  other  descrijttions  of  woollen  goodi*  in  the  Exhibition  illustrated  the  clmracter  of 

%L  ...  .,  tuniedout  by  the  Messrs.  WiMans,  which  wellsustahied  the  [lositiou  their  es^tablishment  has  long 
Md  Ml  the  heaii  of  the  Irish  branch  of  the  trade. 

Tlup  e»tablishment  next  in  imtiortance  is  that  of  Mr.  Jolm  Reid,  at  Ballyboden,  which  has  attained  a 
wcD'Hiisrited  celebrity  for  the  profiuction  of  tweeds,  their  poods  liaviutr  obtaiued  a  prize  medal  at  the  Exhi- 
litioii  of\^^^*  Blanketing,  friezes,  and  such  other  fabrics  as  meet  i^ith  a  large  local  demand,  are  also  pro- 
^tacvd  Hi  this  factory.  Neither  here  nor  at  the  Maml-bridgc  MilU  are  superfine  goods  manufactured  unle^ 
foordfsr. 

The  Blue  Bell  Factory,  the  propf*rtv  of  TSklr.  Henr\'  T^Iilner,  is  one  of  great  promise  from  the  excellent 
armngrtiieivrs  which  are  in  progrt*ss,  ana  the  business-like  manner  in  which  the  work  of  fitting  up  the  factor^' 
mem»  to  have  l>een  set  about.  The  period  wliieh  has  elapsed  since  the  present  proprietor  obtained  possession 
of  tlie  iirt:»nuscs  has  l^en  8f>ent  in  alterations  and  improvements,  and  the  manufacture  can  only  be  said  to 
*         eominenced.     Wool-combing  is  also  carried  on  here  in  addition  to  the  other  braucJies  of  the  woollen 

may  be  seen  at  work  what,  ui 

addition  of  what  are  termed 

to  the  carding  machines — by  which  the  wool  is  not  only  carded  but  spun  into  j  am  without  the 

n  of  human  labour;  the  wool  being  supplied  at  one  end  of  the  maclimer\'  and  the  yam  besng 

on  the  large  spools  at  the  otht;r.     BlanLeting,  &ie.2es,  and  tweeds,  are  the  staple  produce  of  this 


Hd' 


In  tbe  factory  of  Messrs.  C,  Neill  and  ♦Sons,  near  the  village  of  Tallaght,  mi 
M  ocmntfy  at  least,  is  a  modification  of  the  routine  practice  of  the  trade — the  j 


Tlw  mmaining  factories  may  be  passed  by  without  any  special  remarks,  ii£  they  are  of  small  extent,  and 
_vm  of  thrin  are  in  a  state  of  dilapidation.     Tht»  business  of  these  mills  is  chiefly  confined  to  supplying  poor- 
law  miiocv  with  the  coarser  description  of  woollen  fabrics  ;  sometimes  they  finish  afl'goo<Js  spun  and  woven 
e  in  the  ooiintrj- ;  occiLHionally  they  prodmx^  friey.es  direct  for  tlie  consumer,  who  supplies  the  wool 
J  a  stipakted  sum  for  its  conversion  into  the  required  kind  of  cloth  ;  and  in  one  or  two  instances  the 
'  and  soounng  machine  of  the  woollen  factory  is  used  for  washing  for  the  soldiery. 

2o 
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THE  naSH  INDUSTRIAL  EXHIBITION.        [Classes  XIL  ft  XIV. 


There  are  a  few  woollen  factories  to  be  found  throughout  the  provinces,  of  which,  however,  we  have  no 
precise  information.  It  is  quite  clear  that  the  woollen  trade  of  this  country  might  be  ereatly  extended.  The 
only  obstacles  which  now  stand  in  the  way  are  the  want  of  enterprise  which  is  here  felt  m  almost  every  brandi 
of  trade,  and  the  absence  of  correct  and  definite  notions  as  to  the  way  in  which  a  business  mav  be  pushed 
and  extended.  Persons  in  Ireland  of  adequate  capital  to  enable  them  successfully  to  embark  in  mana&e- 
turing  industry  have  seldom  the  necessary  enterprise ;  preferring  the  life  of  idleness,  and  of  that  supposed 
gentiuty  of  which  idleness  forms  an  ingredient,  by  investing  their  capital  in  the  funds,  or  in  some  other  way 
so  as  to  realize  an  income  independent  of  any  exertions  oftheir  own.  But  this  spurious  gentility  has,  in 
reality,  much  to  do  with  the  oppressed  condition  of  our  people.  We  have  hitherto  unfortunately  been  doing 
homage  to  idleness ;  and  a  fearful  penalty  has  followed  as  tne  result  of  such  fatuity.  Let  us  now  recognise 
the  dignity  of  labour,  and  of  that  well-directed  enterprise  which  alone  can  insure  the  prosperity  of  a  country. 

The  manufacture  of  this  coimtry  are  not  only  carried  on  with  inadenuate  capital  in  most  cases:  thqr 
also  labour  under  the  disadvantage  of  those  connected  with  them  looking  for  some  ground  of  preference  for 
their  productions  other  than  their  intrinsic  excellence.  We  hear  constant  complaints  of  "want  of  encouraee- 

ment,  complaints  which  no  man  ever  makes  who  understands  his  trade  and  goes  properly  about  pushing 

it.  There  may  be,  and,  no  doubt,  there  oflen  are,  local  prejudices  to  contend  with.  Such  silly  thinss  may 
^ake  place,  for  a  time,  as  the  shipment  of  goods  to  another  country,  and  their  re-shipment,  with  some  foreign 
mark  upon  them  to  the  country  in  which  they  were  produced ;  the  customer  thereby  paying  two  freights  ror 
his  folly.  But  prejudices  of  this  kind  have  only  to  be  encountered  in  a  proper  manner  to  be  soon  dispelled. 
AVhereVer  goods  of  an  imexceptionable  quality  are  produced  at  a  moderate  cost,  a  market  will  be  created. 
The  great  seats  of  manufactunng  industry  have,  no  doubt,  a  tendency  to  absorb  the  particular  branches  of 
trade  within  themselves ;  but  we  have  only  to  look  at  the  position  of  the  woollen  manufacture  in  Great 
Britain  to  see  how  efTectually  in  many  cases  the  enterprise  of  a  few  energetic  individuals  can  localize  a  trade; 
of  this  Hawick,  Galashiels,  and  many  other  places  that  mi^ht  be  mentioned,  afford  conclusive  illustratioDa 
And  there  is  no  reason  why  the  same  might  not  be  done  m  many  parts  of  Ireland,  but  the  absence  of  the 
necessary  enterprise  for  the  purpose.  So  long,  however,  as  the  possessors  of  capital  sneer  at  trade  and  ma- 
nufactures, and  so  long  as  those  engaged  in  the  great  branches  of  industry  look  for  "  encouras^ment**  onany 
other  ground  than  the  excellence  oftheir  goods,  we  must  be  content  to  only  imperfectly  realize  that  proi- 
perity  the  material  elements  of  which  are  so  profusely  supplied  to  us. 

The  following  summary  shows  the  exports  in  this  department  from  the  United  Kingdom  in  the  undennen- 
tioned  years : — 

1846.  1848.  1849.  1850.  1851.  1852.  1853. 

WooUen  Manufactures  of  all  kinds,  6,385,108  5,783,828  7,342,723  8,588,690  8,377,188  8,730,934  10,171,261 
WooUenYarn, 208,270        776,975     1,090,223     1,451,642     1,484,544     1,430,140       1,454,457 

Total, 6,543,373     6,510,803     8,432,946    10,040,332    9,861,727    10,161,074    11,625,720 

Into  any  examination  of  the  comparative  merits  of  the  several  collections  in  this  department  it  woald 
not  become  us  to  enter  for  reasons  which  will  be  obvious.  There  was,  on  the  whole,  a  good  n^presentatioo 
of  this  class  of  articles,  though  It  could  not  be  expected  that  much  of  novelty  would  b<»  brought  forward 
The  most  noticeable  goods  In  this  res[)ect  were  undoubtedly  those  of  Messrs.  Wrigley  and  Co.,  of  Iludden- 
field,  which  combined  closeness  of  texture  and  softness  In  a  surprising  dogrt'e.  Some  of  thc*si»  cloths  were 
little  inferior  to  fur  from  the  extreme  fineness  and  length  of  the  pile  upon  one  side,  the  other  being  dresaed 
short  like  ordinary  superfine  cloth.  The  (juality  of  the  Irish  goo<ls  was  generally  such  a.s  to  entitle  them  to 
high  conmiendation.  In  trowserings  they  are  not  to  be  exeelled  ;  but  In  the  Irish  superfine  cloth  there  wis 
a  total  absenct*  of  that  high  finish  which  the  leading  English  manufacturers  now  carrj-  to  so  grt»at  perfection. 
Although  serviceable  beyond  question,  therefore,  the  j)roductIon  of  this  article  Is  not  likely  to  find  mndi 
favour  amonj^st  us J.  S. 


1.  AxKETELi^  Matthew  J.,  Anketell  Grove,  County 
Monaghan. — Woollen  fabrics. 

2.  Ali.kn,  R.,  l><)wer  Sack>'ille-9treet,  Dublin,  Proprietor. 
— Fine  and  t*u]H.Tfiue  waterproofed  Eblana  friezw*;  heavy 
Irish  wool  friezes ;  su])ertine  heav>'  friezejj ;  tweed«  and  doe- 
skins; enibn»idere<l  vests,  worked  in  Ireland;  supertine 
wool-dyed  Irish  black  cloth ;  treble-milled  Irish  black,  blue, 
and  drab  l)ox  cloths ;  English  and  foreign  cloths. 

3.  Biixiooi),  Reside,  &  Co.,  College-green,  Dublin,  and 
Vigo-stntt,  London,  Proprietors. — Superfine  West  of  Eng- 
land clotlL-* ;  scarlet  hunter,  and  mixed  anny  cloths ;  Jac- 
quard  and  fancy  trowserings;  hunting  cortls;  Iri^h  friezes, 
llamas,  and  twtHtls ;  Scotch  mauds. 

4.  Bull  &  Wiusox,  Saint  MartinVlane,  London,  Pro- 
prietors.— West  of  England  superfine  broad  cloths,  livery 
cloths,  Devons,  &c. ;  kerseymeres  and  doeskins,  drvss  and 
fiir  beavers  Melton  cloths,  summer  cloths,  hunting  cords ; 
jirize  black  cloth  and  doeskin,  fancy  trowsersings,  &c. 

6.  BrROE.Hs,  Alfred,  &  Co.,  Leicester. — Knitting  yams; 
hosiery  yams ;  embroidery  and  fancy  hosiery  yams. 


6.  Clabburn,  Soxs,  &  Crisp,  Norwich,  Manufactorvn. 
— Paramattas  for  mourning ;  gentlemens'  scarfis  and  banting- 
wrappers. 

7.  Cosms's,  BiRcn,  &  Co.,  College-green,  Dublin,  Pro- 
prietors.— ilelton  cloths,  Eblana  friezes,  shepherds'  pltii 
angidas,  fancy  trowsersings,  and  tweeds ;  Iri^h  embn>tdemi 
kerseymere  vests;  black  doeskins  of  West  of  EngUni 
Yorkshire,  Irish,  l*ruftsian,  and  (ierman  wool ;  extra  ^uptf- 
fine  black  Saxony  cloth  ;  a  variety  of  fine  six-quarter  ur- 
ta  ns. 

8.  Cravex  &  Harrop,  Bradfonl,  Yorkshire,  Spinww 
and  Manufacturers. — Registered  damasks,  all  wool,  cott.io 
and  wool,  silk  and  wool ;  registered  damask  tablt^-cover^.  til 
wool,  cotton  and  wool,  silk  and  wool;  Orleans,  Cobcrpv 
double  twills,  merinos,  moreens,  Circassians,  alpai^^  al{«rt 
lustre,  ali)aca  serge,  alpaca  mottled  crapes.  chamU«rd 
cloths,  &c. 

9.  Day  &  Fox,  Low  Mills  Mirfield,  Y'ork^hirv,  Mura- 
facturere. — Bro^Ti  and  grey  friezes;  piece  and  wool-dyed 
pilot  doth. 
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1(^  ?>»•  >r-«v'-  4c  Lawoh,  H»wick  and  Glasgow,  Manu- 
fec^vr T  1 1  .intA. — Chetiut  and  Sn  x  u ny  lain  bs'  wool, 

■ml  S«  i    hosiery,  and  under-dottung;    tweedy; 

tKiwUiui^  itUiiia,  «fHl  Udiea'  wool  stuiwls  atid  pUida. 

11.  I>tu,o7f,  L-,  P»rIiament-fltT«et,  Dublia,  Proprietor. — 
trkh  fritram  and  other  woolkits;  )mh  euibroidt^red  T«flta. 

12,  Khmostds  &  Co^  Bradford,  Wilt^,  Manufaicttiren. — 
Stack  clotU,  wuol-dyed  and  manuHactured  qd  a  new  pritud- 
ple ;  blue  and  coloureil  dot  hs. 

15.  fur,  W11.UAM,  &  Co.f  WMtmoreland'Strett,  Dub- 
8eu — Plaiou  cori]i^  and  watered  tjutans. 

14.  GitiyDT.  J.  k  E.,  High-street,  Manchester,  Manu- 
ifrrtttr«ri._I.aJicashlre^  Saxony,  ffllk  warp.  Gal  way,  and 
oliKrHftfMMiU;  dycii  Hanneb;  swanskins;  keraep;  plaidings 
mr^gm^  baiaea,  blankeC/i,  printed  druggeta,  munb  duths^  and 

L5.  Ualfix^  J.  &,  J«,  Blanchardslown  Irli^  near  Dut>-  j 
fla,  l[AUQliai*tiif«nk^ — Fringe  woratedfi,  in  oil  and  stoved; 
ImiI  wumbida,  in  oil  and  atoned;   knitting  worsteda^  in 

16.  HAarrxGa,  Dsomsiu,  Huddenfield,  Manufkotnien. 
*W<iollcii  docha  of  rfttioaa  cdoon  aod  qualiliea. 

t7.  HopmgwoKTn,  J.  4  Co.,  Portland-street  Mill^ 
Maoebeacer,  IfuiDfiiotiifffi  and  Designee. — A  coUectiuti  of 
himc^  fof  fumitum  and  eodenaatical  decorationa,  mautdkc- 
tttrr«l  in  MiUidiieffttir  by  Iha  ezldbilori. 

]».  Hotn^DswonTK,  J.  k  Co.,  Halifax  and  Bradford, 
Mattalacti&rem — Vmrna  and  worsted  danuMk  in  i«gistered 
da^gna;  yarn  tiytd  damaaka;  silk  and  wool  dama^L't; 
Tislofia  and  merino  eovers ;  tatkb  covens  »Uk  and  wom«<i, 
iD  woprt^l,  and  worsted  and  cotton ;  fKincboa,  plain  and 
hfocade  (worn  by  the  South  AmcHcaiu). 

19,  lirwtai,  E»,  Albion-«treet,  Leeda. — Drab,  Wne^  wool- 
^Tid.  and  fittt«r  d(yth» ;  doeaki[t^  pilots,  and  kerscynierefl* 

^0.  Kw^^T '  1  R.d  J.,  Rochdalf\  Ma nnfartur^r.— Saxony 
immh.iThftttjanlr,  blue^  andsi^rlet ;  nii>dium  and  Mwan%kifL 

fh  LkBft,  R  &  G.,  Qalaahicl^  Manufiuturan.— Pklda, 
flttnU,  tartana,  and  dragan  of  Saxony  lamba*  wooi 
^  1%,  Locks,  J*,  Kagient-fftreet,  London,  Manufacturer. — 
'  \  wooUeUA ;  mauda ;  ladieii*  ^hawb  ;  Che\'iot  tweeds ; 
angulaa;  mlUed  dan  tartana,  aa  worn  by  the  High- 
taad  rfigSokeiitii ;  Uie  ahepherd'a  dieck. 

tS.  LooASi,  J*,  New-row,  South,  Dublin,  MannfactiiTier. — 
ttUi  fBanyfafturad  fine  black  doth,  nappe<l ;  Mv  lj<'avcred 
Uttws  ftioDe;  woolieo  tnopa ;  atl  made  d"  Irish  wouL 

ti,  hvrtoXt  W^  4t  Co.,  ticedf,  Manufaoturpre.-^Super- 
iat  doCki,  doeakiua,  pOeta,  MdtoD«,  and  black  VenetiiLnK 

t5.  JCaciKMrA,  Qkoiiok,  llole«worth-«tfe«t,  Dublin,  Ejc- 
Uhlttf ;  Ml— ra  Datiei^  8ona,  and  Evan^  StonehouM;  Mil1&, 
#irttf^  MtnilfretUftT. — Naiih  scarlet  doth,  tinej^t  madi» ; 
iMI  Wilt  toi  uiidroa»;  royal  white  for  dre«a;  imperial 
cGulf t  for  ftoaiiaii  full  dren  uuifonna ;  wool  dyed  dectoral 
UarkelullL 

XC  MecasDY,  Rer.  J.^  Spidd^  Co.  Galway,  Proprietor. 
— Twoeda  tnanufactured  at  the  Spiddal  Indttstrial  Sehool 
yil^n  py**  &  AsawoRTM,  Nonrit'h  and  LondoD, 
I. — Bftr^  bayodiere  robeti -,  paramatta  dmaes. 


28*  MuBiUT,  Wm  Cliamber^Btrcet,  Dublin,  Manu&c- 
turcr. — Iriah  frieica  and  fine  tw«ieds,  &c, 

29.  M'CuEA,  H.  C,  &  Co.,  Lumbrook  MUlft,  Halifax, 
Matiulacturer. — DamaskA,  all  worsted,  worsted  and  cotton 
(piece-dyed  and  yarn-dyed),  silk  and  woMted ;  vdvet,  Ita- 
lian, Geneva,  and  Balmoral  daroojika. 

80.  Nkill,  C,  k  So5s,  Usher's-qnay,  Dublin,  Manufac- 
turer.— Browu,  gray,  and  Oxford  friezes  ;  a  blanket 

31.  NicoLLS,  A,,  Bniwu-rtreet,  Cork,  Manufiicturer. — 
BUnketfii  swonakina,  tlannda,  tweeds,  fricjeea,  &c. 

32.  PAwaoir,  Son,  &  Martih,  South  Parade^  Park-row, 
Leedi. — Superfine  woollen  dotha, 

33.  PEitFKf-r,  H,  G,,  &  Co.,  Halifax,  Yorkfihire,  Manu- 
facturer.— Damajik  of  wool»  cotton  and  worsted,  and  rilk 
atul  worsUHl,  tiibie  eoven  of  dlk  and  worsted,  ond  cotton 
and  worsted,  and  all  wool ;  ccner?  of  wool,  cotton,  and 
wonted,  and  filk  and  worsted,  in  all  colours. 

S4.  Porter,  J.  G.  V.,  Bdleble,  liabdaw,  Co.  Ferma- 
nagh, Manufacturer. — Tweeds,  firieaea,  and  blanketa» 

95.  Rbai>,  J.f  Uaher'»-quay,  Dublin,  Manufacturer. — 
Treble-milled  dnb,  blue,  and  black  dotha ;  fiiezea  \  Ikma 
dotha ;  elaatic  Iweeda. 

36.  EouKBi^  W.,  it  Co.,  Ga]juhlda.~&otdi  (all  wool) 
slmwl». 

37.  Saxdeb^son,  IL  &  a,  &  Cow,  GalaahieJs,  Mauu- 
Cicturei^ — Gentlemeii';»  travdUng  pkidB  of  fine  Saxony 
wuot 

as.  SciiOFiKLO,  A,  OldhflTO-road,  Newton  Heath,  Man- 
chcater,  Maniifiii'turer — raltema  ofgooda  mode  betwixt  thr 
yeiaf»  1780  and  1820 ;  {>attt*ma  of  woolks  dotha  and  caab- 
mensfl  \  woollen  iiihawls. 

89,  Walk  E  It,  BnoTiisiia,  Greek-atreet,  Leeda,  Manu- 
facturers,— Cloths,  royal  caahmovov  and  Qentioo  plaida,  for 
ladiee'  doaka» 

4(1.  Walker,  James,  &  C^.,  Leeds,  Manufacturen^— 
Shnwk  and  dotha  in  various  cfilours,  roanuriictnred  from 
the  down  of  tlie  Jemlah  goat,  a  native  of  the  Uimaiayan 
Mountjdns. 

4L  Walhsijct,  H.,  Failawoith,  near  Moskdieatflr,  Mm- 
nitljU'tur^r.^Silk  and  cotton  fkbrioB,  vis.)  bii^lge  bi^yiden 
robes  ;  .lacquord  figured  fobeik 

42.  WiLLANft,  BROTHEna,  &  Co.,  L«sUnd -bridge,  Dublin, 
ManufactnreiiL — Extra  snpedine  black  doUu,  keraejmcres, 
and  doeddna;  anperiine  Kblana  friezes^  abapbefda^  pkldi^ 
and  fimcy  tweeda ;  regulation  tartan,  for  offioen,  aergeanta, 
and  privates  I  fine  ihawl  wadlen  yama;  hoatery  and  knit- 
ting 3'ania. 

43.  Whioht,  E.,  Corn-market,  Dublin,  Proprietor. — 
SuiK^rtiiie  blue  d^JJi,  hluck  d^ieAkinsi,  and  kerst? vtnerca ; 
invifiible  gnnm  doth« ;  black  dimtic,  coloured,  ouil  fancy 
tweed*;  heatiier  mixture,  (or  summer  «»ati*  and  vests — all 
of  Ij-L*1i  manufacture ;  Wicklow  friezess  single  milted,  gray, 
brown,  and  dmb  \  Irish  and  French  cmbrtndered  vtHta ; 
single  milled  doe^^^kiuis ;  Zorith  vdvetd  and  ailka. 

44.  Whigley,  .».  &  T.  C,  &  Co.,  Bungeoo  MlUa,  near 
Huddenfidd,  Manufacturera. — Fancy  and  revenllile  eoat- 
ingA  \  partridge  and  heather  mixtures  for  shooting  coats ; 
f&ncy  trowserJnga,  &c- 
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SILK  AND  VELVET,  AND  POPLINS. 

THE  silk  manufacture,  like  that  of  cotton,  is  of  Eastern  origin ;  the  knowledge  of  the  snbject  being  derired 
from  the  Chinese,  by  whom  silken  fabrics  have  been  in  use  from  a  remote  antiqwty.  Its  progre« 
westward  was  slow.  To  the  Romans  the  use  of  silk  was  known  in  the  time  of  Aurelian ;  and  in  the  reign  of 
Justinian  the  manufacture  was  introduced  into  Europe.  It  appears,  however,  that  Bologna  was  the  onlj 
city  in  Italy  before  the  commencement  of  the  sixteenth  century  m  which  the  throwing  or  twining  of  silk  ww 
performed  by  machinery.  Antwerp  was  famous  for  its  silk  manufacture,  until  it  was  taken  by  Uie  Doke  of 
Parma  in  1585,  when  a  check  was  given  to  it ;  and  those  engaged  in  that  branch  of  trade  sought  and  obtained 
refuge  in  England,  where  they  introduced  the  manufacture,  which  has  since  been  of  so  great  magnitude. 

For  a  lon^  period  after  the  introduction  of  the  silk  trade,  home-made  fabrics  were  little  prized.  TW 
invention  of  the  stocking-frame,  however,  gave  it  an  impetus,  which  caused  the  English  silk  stockings  to  be 
prized  above  all  others.  A  further  stimulus  was  given  to  the  trade  of  these  countnes  by  the  settlement  of 
refugees,  who  had  been  obliged  to  fly  from  France  in  consequence  of  the  revocation  of  the  edict  of  Nantes  ii 
1685.  By  that  measure  Louis  XIV.  drove  from  his  kingdom  thousands  of  the  most  intelligent  and  osefid 
of  his  subjects,  whose  industry  and  skill  tended  to  enrich  rival  nations.  Some  of  these  refugees  settled  ii 
Spitalfields,  and  some  of  them  came  to  Ireland,  to  whom  we  are  indebted  for  the  introduction  both  of  the 
linen  and  silk  manufacture.  In  1692  such  of  these  persons  as  had  been  engaged  in  the  silk  trade  prevafled 
on  the  king  to  grant  them  a  patent,  giving  to  them  the  exclusive  right  to  manufacture  lusterin^  and  alamodei^ 
the  silks  then  in  greatest  demand.  In  1697  an  Act  was  passed  prohibiting  the  importation  into  the  United 
Kingdom  of  all  Irench  and  other  European  silk  goods,  and  in  1701  the  prohibition  was  extended  to  In£t 
and  China,  with  a  view  of  promoting  the  home  manufactiu^. 

The  history  of  the  silk  manufacture  from  that  time  to  the  present  is  fraught  with  instruction  as  to  the 
evil  consequences  of  any  kind  of  interference  with  the  most  perfect  freedom  of  action.  In  our  examinatka 
of  the  progress  of  the  woollen  trade  we  saw  that  by  a  system  of  what  may  be  called  penal  legislation,  and  by 
vexutious  and  prohibitory  duties,  that  branch  of  manufacture  was  almost  driven  from  the  country.  In  the 
case  of  the  silk  trade,  however,  an  opi)osite  course  was  adopted.  Protection  of  every  kind  was  conceded  to 
it.  However  extravagant  the  demands  of  those  engaged  in  it,  they  were  granted  ;  but  strange  to  say,  almost 
with  a  like  result.  Under  a  stringent  system  of  protection  the  silk  trade  languished  for  a  century.  Tlie 
public  money  was  squandered  in  payment  of  bounties  for  the  encouragement  of  production.  An  extra- 
vagantlv  high  artificial  price  was  paid*  by  the  consumer  for  all  goods  of  that  class,  owing  to  the  absence  of 
compctrtion.  But  under  this  state  of  affairs  silk  was  an  article  of  luxury  only  within  the  reach  of  the  wealthy. 
The  demand  for  it  was  consequently  limited ;  while  at  intervals  the  smuggler  was  able  to  supply  the  hoine 
market  with  contraband  imported  goods ;  on  which  occasions  the  silk  manufacturers  were  of^en  brought  to 
the  verge  of  ruin.  The  pobcy  of  those  times  was  that  we  should  import  only  the  raw  silk,  and  exclude  the 
manufactured  article  as  far  as  practicable  in  every  stage.  What  are  termed  throwing  mills  were  encouraged, 
so  that  we  might  not  even  have  to  import  the  thrown  silk  or  organzine  ;  but  the  establishment  of  these  miDs 
at  that  stage  only  impeded  the  progress  of  the  manufacture  from  the  imperfect  manner  in  which  they  per- 
forme<l  the  work. 

The  absurdity  of  the  s}'stem  pursued  in  reference  to  this  branch  of  industry  reached  its  climax  in  177S, 
when  not  only  was  the  ser^nce  of^the  State  employed  in  keeping  out  foreign  goods,  but  also  in  regulating  tbe 
rate  of  wages  to  be  paid  by  the  employers  to  their  workmen  !  The  masters  had  set  the  example  of  sedong 
to  bolster  up  their  trade  by  a  system  of  combination  against  the  fonugn  manufacturer ;  and  the  men  were  not 
slow  to  follow  it  by  demands  of  the  most  outrageous  character,  and  which  they  sought  to  enforce  by  riotous 
proceedings,  endangering  the  peace  of  the  whole  comnmnity.  The  result  was  the  enactment  of  what  is  com- 
monly called  the  Spitalfields  Act,  by  which  the  aldermen  of  the  city  of  London  and  the  magistrates  of  Mid- 
dlesex were  emi)Owered  to  fix  the  rate  of  wages  which  should  Ik»  paid  to  the  weavers  ;  and  while  both  mast«n 
and  men  were  restrict<}d  from  giving  or  receiving  more  or  less  than  the  fixed  price,  the  manufacturexs  were 
liable  in  heavy  penalties  if  they  employed  weavers  out  of  the  district  !  All  experience  has  shown  that  pro- 
tected trades  ai-e  invariablv  carried  on  without  that  regard  to  economy  in  the  different  tirocesses  whidi  is 
necessarj-  in  order  to  provide  for  their  extension  by  bringing  the  protected  article  within  tne  reach  of  a  large 
number  of  consumers  ;  but  whatever  hopes  there  might  have  been  of  the  progress  of  the  silk  manufacture  at 
the  period  in  question,  these  were  for  the  time  completely  neutralized  by  the  legislation  to  which  we  refw. 
The  monopoly  which  the  masters  had  hitherto  enjoyed  had  sufficient  influence  to  render  inventions  or  dis- 
coveries of  rare  occurrence ;  and  the  law  having  declared  that  the  manufacturer  should  be  obliged  to  pay 
as  much  for  work  done  by  the  best  machinery  as  if  it  were  done  by  hand,  it  would  have  been  fofiy  to  have 
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;  of  attcmf  ti""-  nnvthing  new.  Fortunately  thia  legislation  was  only  local  in  Us  application,  otherwise 
I,  most  uii  have  tlrivfti  the  iiianutheturf  altog€;thcr  out  of  the  country*     Tht-  most  valuable 

^  of  tht?  tt  ^  uiily  t'St^aned  from  tlm  cx)titn>l,  by  iK-ing  eiirried  to  8oiJie  other  district ;  and  honest* 
ificlti^  Mwii!hest4J,  Coventry,  Norwich^  Piiisley,  anrl  many  otborpIn«*a  on  ihv  othtTside  of  the  Channel^ 
mmit  of  a  tradje,  which  had  been  hitherto  confiniiil  almost  to  the  mt^tr(?pc»litan  districts.* 


the  places  lamed  for  the  production  of  particular 

tgoocU.  Coventry  ha*t  lon/jf  enjoy etl  a  fjivounible 

for  it*  ribbons;  nhich  wtin?^  moreover,  well  re- 

\  til  the  Exhibition.  The  following  account  of  **  Th« 

Tnuk  uf  Coventry"  hm  been  suppUed  by  a  resident 

K^t  Exhibitions  of  London  and  Dubim  bare  Ijeen 

■^^  brinj;i;ing  under  public  notice  many  of  the  pro- 

^^^^  itidiistry  which  bad  previously  been  comfta- 

^^If'biowu^  be}^o&d  the  Hniits  of  actually  trading 

tttS^  connexiouju     One  of  the^e  induiitrial  hives  I0 

nt  dty  of  Coventn* ,  aittmte  in  WarwickHhire,  one 

IdlAXid  counties  of  £ng:hmd^  wliere  th«  ribbon  trade 

'  had  its  *eat,  and  now  forms  an  biiportant  source 

|nn€oL     Although  the  ribbon  trade  of  Covcntrj-'  ia 

havtnj^  uttoineii  10  perfection, — although  there  ia 

^rther  efforts  in  the  way  of  ad^'ancementf 

of  old  ideas  and  pn'judiofsa  have  to  be 

at  ltd  past  ht^tor)'  here — a  contnut  of 

nhat  aoic  it — ail'ord)*  much  ground  for 

and  encottragi'tiient  for  liuf^e  as  to  the  future, 

itemptiu^  to  fix  the  precipe  date  at  which  the 

first  practise*!  in  Coventry,  it  is  well  knowm 

ving  there  of  tanimie*,  cainletA,  &halloona,  and 

chif'tly  of  wurstefi,  i*  of  great  anli<|uity.  From 

we  find,  in  the  early  jiart  of  the  wixteenth 

of  It*  mayoral  ilistinguirthetl  by  the  simple  de- 

**  weaver ;'  and  alihoiij^b  at  [irtHi-nt  it  h  little 

th#<ire  fttUlexiiit*  the  '■  Wt^AveriConip.inyi,'* 

firigin.     The  coarrifr  products  of  the  Immi, 

have  bmg  cea-M*'d  to  lie  pr<)dueed  tiierc,  mid 

ftbom  A  ocatury  and  a  half  ago  nince  the  ribbon 

tafTr*dttr«l  by  a  Mr,  William  Bird,  who&e  grand- 

MHi  one  of  the  repreaentatived  of  the  dty 

Utnl  was  aasiated  rtry  materially  in  the 

.1  I »»'  riblxm  trade  by  certain  French  rcfugeeei, 

from  Uidr  oym  c^tuntry  and  soiiglit  an 

Fof  tliirty  or  forty  year*  after  itj*  first 

fbe  tnde  waj»  coufine«l  to  a  ver>'  few  handa  \ 

tht  doie  of  the  la^  century  it  begun  to  ex- 

L^h  of  local  manufacture^  and  the  working 

of  Co^Tiitry  but  of  the  gurrounding  districts, 

to  it  with  mmo  degree  of  eameftness 

The  single-band,  or  ratb<rthe>iogle 

vaeA^  gradually  gave  way  to  the  engine 

Jitittle  loom  :  but  thia  description  of  macbi- 

for  a  long  time,  only  of  the  old-fiishioned 

a  spcrimeti  of  which  now,  even  in  Covcntrii', 

Tic«^ed  »*  cornet  hiuff  of  a  curioeit>%    Theie  first 

'        '   iH>t  attended  with  any 

-;!OSs,  were  nc%^rtboleB8 

...    ,  ,  „lijU5y  and  alarm.  Those 

to  the  making  of  one  mi^ldling 

time  In  the  single  loom,  Ci>uld  not 

•m  of  the  iiiea,  that  If  a  dozen  such  riblHjnfli 

l»y  on*<  mmn^  the  neeesaary  conseciuem'c  nmat 

(lid  Ih?  thniwn  out  nfi-'mpb^jmienL 

rid  prtf vailing  dread  of  niachiiieryi 

^ht^v^t  tlie  ptKpuhir  minti,  from 

1  it*  naturv  and  tendencies. 

M  If  *?nre,  however,  soon  over- 

and  the  Coventry  weavers  pur- 

«.  The  single  shuttle  loom  iHoldttl 

1  .ini.  Kind  the  latter  wa?*  t^m 

»f  g^'ater  width  and  better 

■i^L  IW-twcen  1819  and  182i 

t'iitructioii  of  lo<im^  were  In- 

I  it  iH  an  honoiimbh' fact  to 

ongh  tls  reign  competitinn  luid 

applied,  1-  »mcntji  were  roc  ei  veil 

f,  tad  ci^geti>'  adopted.    SatinSf  and  figured 


riblwiis  of  no  mean  pretentions  at  that  period,  were  pro- 
duced \  and  tlie  general  eharaeter  of  the  trade  of  the  dty 
aflsunted  a  position  greatly  in  advance  of  that  wluuh  it  had 
previously  occupied.  But  iiseftd  a«  tliesc  imi>rovementa  wore, 
it  mutt  be  eonfe«eed  that^  in  the  ligured  ribbon  department, 
they  were  entirely  thrown  into  the  shade  by  the  appearance 
of  the  Jacquard  muchine^  which  wa.M  almot^t  immediately 
afterwards  brought  into  uiks  and  about  tht^  adoption  of  which 
there  wa>*  no  rmm  for  hesitation.  The  Jatviuard  Uioni  w>on 
l^ecome  geueralH,  aud  speedily  extinguudiefi  all  infiirior  ap- 
plLancea. 

In  e«timsting  the  character  and  reviewing  the  progroaa 
of  the  ribl>on  traile  of  Coventry,  huwerer,  machinery  la  not 
the  only  thing  to  which  attention  is  to  lie  directed.  The 
other  eonconii  tan  t<«  of  dyeing*  arrangement  of  colour,  dewgn, 
ta8te„  Ac,  are  equally  esA<mtial  featun^s  to  \ye  taken  into 
consideration  in  forming  an  opinion  of  the  trade  as  a  whole. 
In  these  latter  respects  it  ts  undeniable  that  the  repeal  of 
the  prohibitorj'  laws  in  1826,  which  iinmedialely  brought 
the  Eiiglijsh  i*Uk  trade  into  coiuix^tit'nui  with  tluit  of  France, 
has  had  a  mArke<l  iotiueure  upon  ili<^  C*>vrritry  ribbon  ma- 
nufflctiire  1  and  although  proluibly  the  preference  idiown  by 
the  fasluonable  circles  in  Euglbih  society  for  foreign  produc- 
tiouA  c4innot  ttlw,iyM  be  ju^cliied  by  reasonable  arguments,  it 
is  useless  to  dany  tliat  our  fiireign  rivala,  notwitlistanding  all 
our  prugntts,  are  stOl  considerably  in  ad^Tince  of  ua  in  mat- 
ters of  taate.  But  It  is  satbfacturj'  to  state,  Uiat  in  Coventry, 
during  the  last  twenty  years,  the  art  of»ilk-dyeing  hasbet'ti 
fissiduously  cultivntetii  and  with  great  succesjk  The  procesft 
of  phnding  b;u<  attained  to  a  high  degnn^  of  excellence,  nnd 
tho  brilliant  and  rich  colours  now  turne*!  out  of  the  dye- 
hoiues  form  a  striking  contrast  to  the  work  of  yearn  gone 
by.  Encouraging  a^  the**  facts  are,  there  is  still  one  grtsat 
drawback  to  he  overccone,  and  that  is^  tiie  want  of  an  edu- 
cational training, — a  thorough  understanding  of  chemktry, 
upon  which  the  ;irt  of  dyeing  is  based, — and  as  those  engaged 
in  this  fiei>jirtiiient  are  becoming  constantly  more  unpresBed 
with  tht?  impHfrliince  of  this  acqmnMnent,  it  may  reasonably 
be  hope<l  tliat  its  study  will  Lie  f^till  more  «ucce»fuJly  pur- 
RUwL  llitf  !»amples  of  figured  antl  fancy  ribbona,  and  of  dyed 
silks  from  Coventrj",  in  tiie  London  Exhibition  of  1851,  and 
to  which  prizes  were  awarded,  as  als*>  the  excellent  assort" 
ment  of  ribbons  from  the  f^tablishment  of  Meffsn*.  Sharp^ 
Odell,  antldurj',  and  that  of  Mr.  Bniy*  contributed  to  the 
Ihiblin  ExhilMtion,  show  tliat  the  foregoing  remarks  are  not 
otTcretl  in  any  other  spirit  than  that  of  awarding  to  the 
Coventry*  ribbon  trade  its  tiiir  share  of  merit. 

^Vltli  refl|M.H;t  to  the  mode  in  which  this  trade  h  conducted, 
aud  its  magnitude  in  Coveatrv-,  it  may  lie  necessary  to  add 
a  tew  fiulher  observations.  Forty  years  ago  the  operatives 
were  of  two  denominations :  tirst,  the  "  undertaker*'  or  mid** 
die-man,  who  received  the  silk  in  the  hank  (W)m  the  maater 
manulactiirer ;  the  bu9im!S»  of  the  undertaker  being  to  find 
looms,  and  manage  the  processes  of  wimling,  warpSng,  &c  ; 
sec*mdh%  the  *'  journeymen,"  wlit>  fir  the  most  part  w«ns 
emplovwl  by  the  undertaker  for  the  single-hand  loom  work, 
and  to  some  extent  in  the  engine  k»onL  Few  of  the  manu- 
facturers trouldwl  themstdvea  then  with  the  incumbrance  or 
rcs|Mrasibility  of  any  hirge  quantity  of  machinciry.  Ab  the 
single-hand  loom,  however,  gradually  IxHuime  ^upeweded  by 
the  engine  lm>m,  *o  the  class  of  men  called  *'  undertakers^ 
dinuntKhed,  and  the  "journeymen"  multiplied,  establishing 
thernselvw  in  direct  connexion  Miith  the  master  manufac- 
turers.  In  process  of  time,  thU  arrangement,  as  a  general 
prineiple,  l>pgan  to  \ield :  ci>mpetition  applied  the  stimulus  to 
invention  ;  and  about  the  year  \%^0  Coventry'  saw  its  flnrt 
factory  of  riblH>n  loom  worked  by  steam-iM>wer»  Since  that 
periixt  and  particubvrly  within  .he  last  eight  or  t«en  yean, 
steam  factories  have  multiplied  with  extraonlmary  rapidity, 
and  there  are  at  present  about  thirty  to  forty  of  them  of  coti* 
siderabiG  extent.     Hut  amongst  that  dass  of  opentiTes  wb» 
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Many  of  the  people  of  Ireland  are  loud  in  their  i-omplajnts  of"  wont  of  cnconragenMjnt**  in  tWr  tteppcdift 
hranchc«  of  trafle  ;  out  here  was  encouragement  with  a  vengoancc,  and  what  are  the  results?  Tins  tnde 
ooutuuied  to  hinguiiih,  now  enjoviug  a  s*jason  of  comparative  prosperity,  and  anon  tljo^  enpi^rd  in  it  twf 
jilunged  in  the  deepejit  misen,',  imtil  within  a  companitively  ret^ent  period*  It  was  not  till  l>t'Ji  tliai  .*  r^  kxa- 
tion  of  the  sj  stem  wtis  effeeted.  In  that  yeiir  Mr.  lliiski^son  obtained  the  sanction  of  Parliament  in  tavtiw 
of  the  withdrawal  of  the  prohibition  of  fonngn  silks  after  the  5tb  of  July,  1826  ;  the  Lntfrvni  being  ittteodfld 
to  give  the  manufacturers  time  to  prepare  for  the  change*  An  ad  vahreni  duty  of  30  jier  tx'iiU  was  fttlnti- 
tuted,  and  the  i-esuk  was  an  immediate  and  great  inc^iease  of  eonsumption  of  all  kinda  of  jtilk  goods.  £t«j 
throwing  mill  and  ever)'  loom  was  soon  put  into  constant  employment^  and  a  great  inereajw.*  was  matie  in  Iw 
number  of  thefM.*  establishments  through  the  impetus  which  the  trade  had  received,  Tlje  numlier  of  thn/ii' 
mills  in  tlifterent  parts  of  the  cxjuntrj'  was  raised  from  175  to  26f»,  and  the  number  of  *pindles  from  7H{\ 
to  1,180,1KX),  but  all  this  was  unable  to  kcH*p  pace  with  the  increased  cousumntioD  which  gprang^  up,  la 
ten  years  preceding  1H24  we  find  that  the  quantity  of  raw  and  thrown  silk  used  by  our  mauufai-^i] 
amounted  to  18,82:^,1 17  lbs,,  being  an  average  of  1,882,311  Ibg.  p<?r  annum,  while  in  the  t**n  yean*  fd' 
the  change  of  system  the  average  annual  eonsiumption  was  3,078,000  lbs.,  and  in  the  sixtiH>n  ye^n 
1849  the  average  consumption  was  4,14f^,540lbs.  per  annum,  or  an  inrreaiit*  of  120  yteT  wnt-,  cm  ibm  > 
sumption  under  the  restrictive  system.  So  unprecedented  has  been  not  only  the  increase  of  manul! 
but  the  improvement  in  it,  that  the  ont^  existinjjj  ilispjirity  between  goo<ls  of  French  and  English  maf 
with  some  few  exeeptiong,  disappeared  ;  the  superiority  being  actually  in  pome  eai?es  on  the  otlter  side* 
ouantities  of  jjarticular  classes  of  British  eilks  have  for  \'ear8  past  l>ei»n  exported  to  Franc^^  Ibrmtitg 
tnree-fifths  ot  the  export.*i  of  these  goods  to  the  whole  ol  Euro[w. 

In  1824,  when  the  prohibition  was  removtHl,  a  graduated  scale  of  duties  was  substituted,  a  doty  of  about 
30  per  cent,  being  levied  on  the  imported  article.  This  duty  haa  &ubsc»quently  Ix^n  still  further  n^uc«d 
to  15  per  cent. ;  which,  however,  is  still  too  high,  as  it  can  scarcely  be  doubled  from  the  expcricjice  of  fJm 
past  that  with  a  duty  of  10  per  cent,  the  mauufaetiire  would  continue  to  progress.  In  the  ilirowing] 
important  improvenjents  have  l>een  introdui^,  the  effect  of  which  baa  l)een  to  Icaiien  the  cost  of  th^  ] 
and  by  the  adoption  of  the  Jacquard  loom  faney  fabrics  are  now  made  of  a  quality  which,  wiili 
portant  exceptions,  may  defy  competition.  The  charge  made  by  English  throwsters  for  conve. 
into  organxine  was  at  the  rate  of  10^.  per  lb.  previous  to  1824.  At  that  time  the  duty  imposerl 
portation  of  foreign  organzine  was  14jt.  8f/.,  or  9s.  2d,  beyond  the  duty  upon  raw  silk,  and  )  et  n 
prfiportion  of  the  material  used  in  our  silk  looms  was  then  throi^Ti  abroad  than  has  since  lie*  n  Tin 
the  healthy  intluenee  of  couif)etilion,  the  throwsters  have  succeeded  in  reducing  (heir  chnrij  t 
from  Si.  to  5*.  |>cr  lb.,  the  rate  depending  upon  the  quality  of  the  silk.  And  the  Ixst  priM.l  i*i  the 
nicnt  in  the  manufacture  ket'ping  pat*  with  the  increase  of  production  is  U*  be  found  m  the  fjtct»  that  1 
series  of  years  past  the  exptirt  of  manufactured  silks  has  been  gradually  on  the  incn?a>«v  iH,t;]  Ir  (m 
peached  in  value  j£i,0tJOviKKl  |>er  annum;  and,  what  is  more  aurjmsing  f^till.  as  alrcadv  ob>  Hy  ime* 

fifth  of  the  entin*  quantity  exported  is  sent  to  France.  Thus,  wliile  French  silks  of  iJie  f  ,  .  JiiUta  af« 
imported  into  these  countries,  amends  are  made  even  in  this  branch  of  trade  by  exfjorting  in  iriiJioe  bf^ 
quantities  of  the  coarst^r  kinds  of  the  silks  produced  in  British  looms.  In  the  production  of  the  finer  Ol»k>l]I1^ 
and  in  the  art  of  ornamentation,  the  higher  qualities  of  French  goods  are  une<|ualled.  though  of  late  npid 
itrides  have  b>t*n  made  in  the  United  Kingdom  towards  successfully  imitating  the  importer!  article.* 

So  mucJi  for  the  stlk  trade  of  the  sister  country^     Let  us  now  brieHy  examine  into  its  hist^^trv  and  pnami 
condition  in  our  own  island,  where  we  may,  as  a  matter  of  courae^  expect  to  5ud  that  the  9am«  « 


have  been  accustomed  to  domestic  cmpln^rnu^nt,  there  U)  a 
gIMt  npo^iance  to  enter  ujton  factory  labour,  and  latterly  a 
kten  ttniggle  ha*  been  niAintalned  with  the  factories  by  the 
intfodootioa  of  the  okbor  Xotna  into  private  hoa^^.  In  some 
jmtonfw  thcM  have  been  worked  by  st(>ATn  |>imer,  by  means 
of  shafdng  rufintiijL;  through  an  entire  rnngt^  of  private-houAe 
workahop<^,  Imt,  jjcnt^niUy  sfteaking,  themoi-ing  power  of  the 
alabftr  loom  is  that  csfihird  labour.  Out  of  a  popolation  of 
neariy  forty  thousand  in  CoviMitry^  it  may  be  safety  caJcu- 
lated  that  twelve  or  dfteen  tliouisand  Are  dependent  on  the 
silk  trade;.  The  piwailiug  rate  of  woj^  in  the  steam  keto- 
nes is  from  10«.  to  15/1.  per  week.  There  are  nveral  lafg« 
panAli«9  and  towualiip  in  the  neigliboarhood  of  Coventry 
which  are  fed  by  the  silk  trade  of  thedty ;  and  j>r*>l»ttbly  in 
wluch  there  are  not  leas  than  20,000  penion«  employed  in  the 
lift  trade,  the  ^rsat  bulk  of  which  are  dependent  on  the 
Coveotiy  manuractarem.  The  class  of  goods  Ccrveatry  is 
JQftly  celebratcti  for  is  that  used  \ry  the  middle  classes,  in 
wbidi^  both  AS  regards  price,  quality,  and  style,  the  trade 
there  ia  infierior  to  that  of  no  other  country  ;  and  at  the  pre- 
sent time  large  (|uaiulties  of  goods  are  prvitariug  for  exjjor- 
taticin. 

*  *^  The  sHk  man  ufactore  has  long  bean  carried  on  in  Fraooe 
to  an  extent  which  has  caused  it  to  be  considered  one  of 
th«  most  impt>rtant  braoches  olthe  national  itidastry.  IW 
raw  material  being  principally  produced  in  the  country,  there 
are  not  any  mcanf  of  ascertain  tni;  prt?d5ely  the  quantity  that 
is  empk*yed  in  its  looms.  At  the  breaking  out  of  the  Frenuh 
RffVolution,  the  estiznated  quaott^  of  native  silk  produced 


wss  one  million  of  pounds  per  annum,  Th«Tablas] 
by  Count  ChapLil,  of  the  prrKhR'tiou  of  t!i<!l«nail  { 
in  fiv«?  yeani  from  lMo«  to  1HI2,  givenn  annual  i 
about  960,UU0lb&  Tbi^e  had  conseiqueiiily  btvs  an  ilKMM 
during  twenty  year* — the  wh"!**  of  whirh  p^riw!  hs^  b«a 
pa£^d  in  a  Mate  of  war,     1'  i  .«irf 

no  estinmte  of  the  prt»?Tr&i-  ^ 

the  quantity  i^  Mid  to  iuivfxrn^w.t'..  .  -,    IM 

facts  collect*.'*!  by  Dr.  Bowring,  in  hia  fry,  4ttm 

that  the  proihice  of  France  in  1 83i  ws>  i  i  i,OO0 1^ 

The  average  annua)  welfcht  of  forei^i  «ik  uiip 
Fnuie<»,  after  detlucting  Uw  qujiatity  w^-exp 
about  l,000,OO01bs.  It  is  eMimated  that  the  totaJ 
of  the  silk  manufactures  of  France  is  about  X^,OOO|0^ 
four-sevenths  of-'-  '  -  *  r*v  valy»  of  tii#  malifiri 
used,  the  reuiii  ^  "^  addnl  fisr  IdbiV 

and  profit.     TIm  :  nrv  in  bmli  og>anlite 

is  plac«d  in  very  striking  coQcmst  by  the  fart,  that  «1^ 
two- thirds  of  the  ^Ik  ^mmIs  made  in  FmrTr-r  ^rr  ^x^tmi, 
leaving,  ottu^tequeutly,  fortlie  \v<e  of  h«  ?  r  aflfiiW 

of  inhabitant5f  silk  fabricji  Ijelow  the  \  ^OOV^Md 

— the  ex|»ort  of  Knglii«b-made  julk  gow*j»  <i*m^  um  ubi^ 
to  0De-ti'i]th  (if  tlie  quantity  that  passes  llutiiigll  oar  iMll 
and  in  nton?  thsn  neplaced  by  the  goode  of  Im^^  wtt^ 
factun^  iinp«>rtcil  for  um  ;  to  thatt  taking  lota  the  cafeeliA* 
the  dilTtjpeneo  in  the  nnml^rr  of  the  people^  and  llis  fPilV 
cost  of  production,  Lh'  '  n  of  tUkgeodsianiDMAM 

five  tiuien  as  great  in  i  f .  ingtoBi  m  U  b  lalteA* 

— Porter' t  Proj^rtu  vj  rne  .Stjium, 
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imities  have  been  at  work  that  have  pToducerl  such  Jnjiinous  effects  in  England*  We  have  alrrndy  stated, 
int  il  i»  t«»  the  Maguenot^s  we  owe  the  intrcwlurtion  of  tb«'  luamufiwtiin?  of  both  linen  ai>H  siik  into  Irehind. 
Louis  Cromm*»iin,  the  great  tbutidi'r  of  the  linen  trade,  settled  in  the  vicinity  of  Li.^bimi,  wliieh  has  long  been 
the  ct»ntP(*  of  that  branch  of  industrv  ;  and  the  fantily  of  Lti  Toui-he^  who  stooil  in  a  similar  |K:»sition  in  reefer- 
cnce  to  the  silk  manufacture,  settled  in  this  f'ity,  wIkto  the  refugecis  from  the  tyranny  of  I-.ouis  XIV.  lost  no 
time  in  getting  to  work  at  their  trade.  Tlie  Banking  llousiie  in  Castle -street,  now  condueted  by  thi?  de- 
lls ol*  the  tamity  here  alluded  to,  derives  its  origin  from  that  i"nm]iaratively  remote  perio*l ;  as  the  high 
br  for  iutegi-ity  which  the  Mr.  Lii  Touehc  of  that  day  niAintained  ciinsed  him  to  bo  the  g».*nenil  depoBl- 
'ihe  funds  of  the  iofantih^  comiBunity.  In  1745,  the  Weavers*  Hall  wiia  enacted  at  the  wle  ex[ien9e 
of  Mr.  -T.  Digges  Latouche ;  at  wiiich  period  an  organization  wo.^  formed  for  the  general  protection  of  the 
intcrrsFt.^  of  the  trade.  But  notwith.-^tanding  the  snpposc^d  fostering  care  of  the  State,  and  the  system  of  eombi- 
tmtiorjgot  tip  among  the  workmen  with  a  view  of  watching  a ft-er  their  interest*,  the  mamifactiux'  continued  to 
li^ii ;  and  Parliament  was  actuail}'  besieged  by  the  clamour  wliich  they  raised  ibr  relief.     Following  out 

prilicy  »wlopted  in  the  !*ijiter  coimtr>%  an  Act  was  passed  in  17(U,  placing  the  silk  munutacture  nn<ler  the 
ia!  r;ui^  of  the  Roval  Dublin  Sot-iety ;  and  that  bo*!y  was  armed  witJi  extniordinar}  j>owers,  and  Hbe- 
rjil  d  with  funds  for  the  accompliiihinent  of  the  object  in  view.     A  tii'st  grant  of  £8000  was  voted 

fr (•  I'lic  trensun-  for  this  purpose,  as  a  commenct^iuent  of  that  lavish  expemlitnn^  which  was  after- 

wiLnis  so  misa])plled.  \Vith  a  vit^w  of  providing  a  suitable  de|>ot  for  the  sale  of  the  good**,  a  public  wandmtise 
ira$  forthwith  e*tabhslied  under  the  auspict_*8  of  the  Sfjciety,  '*  for  the  sale  of  silk  go<xls  manufactured  in 
IivUiid."  The  new  emporium^  which  was  situated  in  rarlininent-i'treet,  was  placed  untler  the  mamigcment 
of  a  cottirnittee  of  six  merchants,  acquainted  with  the  tra<le ,  and  one  of  their  prelinmuirv' annouiicementa 
irii^  the  ofler  of  a  premium  of  £10  to  ^'  all  manufkcturers  who  should  deposit  on  sale,  in  the  wareliouse,  silk 
rjdjs  manufactured  in  the  coutitry  ai\er  the  1  st  June,  1701."     Thus  a  system  Wivs  cnunmenced,  no  doubt  with 

lte*t  intentions,  under  which  no  branch  of  indastry  coultl  flourish ;  and  when  one  tmceu  the  history  of 

Irish  silk  trade  from  that  period,  he  cannot  W-  much  surjirised  at  the  position  which  it  now  occupies. 

One  of  the  inevitable  result*  of  artilii-ial  rrstrictiuns,  or  even  ofundae  tin  ou  Jit  ism,  is  to  hud  to  the  jinR*- 
tJCi?  of  an  intenninable  system  of  fraud.  Prohibitions  only  pailially  attain  the  ostensible  object  for  which 
th*r  «re  Irsimt^l-^that  of  preventing  comjietition  in  the  home  market — ha  smuggUng  will  take  place,  not- 
witliftandiBg  all  the  vigilant*  that  can  l>e  excrcistHl  to  jnev  ent  it.  Under  excessive  excise  or  customs  duties, 
it  b  oldo  impossible  to  s<.'cure  the  market  to  the  tUir  trader,  who  luboui's  under  drawbacks  in  competing  with 
putiot  who  escape  payment  of  any  duty,  far  greater  than  could  be  encountered  if  the  trade  were  p*'rtectly 
open  aaxl  fiii?e*  And  under  a  system  of  bounties  on  production  or  expoi-tjit  icm — a  svstem  which  was  long  in 
fOgne  in  the«e  countries,  aa  an  offshoot  of  that  s>stem  of  protection  which  ^^o  long  acted  as  an  incubus  upon 
tfe  cO(intr\ — frauds  will  also  be  practised  to  au  extent  commensurate  with  the  object  to  l>e  giiined  thereby. 
h  ven  the  ostensible  object  of  all  suih  interferen<^  with  trade  is  uniitt!iinalik%  its  efibcts  are  ruinous 

in  iiie.    Under  the  influence  of  ])roteelion  no  manufacture  ever  tlourished.     By  it  the  great  stimulus 

to  nU  iiupfuvement — healthy  competition — ^js  interfen^-d  Vfltlu  Men*s  energies  liecome  pandyzed  wheu  some 
source  ot  reliance  is  held  out  to  them  other  than  their  own  exertions.  Of  this  the  state  of  this  cotuitry,  a  few 
pstan  Ago^  ftflbnl*  a  mehmcholy  example.  Everytliing  amongst  ns  has  l>een  either  encouraged  or  discou- 
nted. Almost  ever}*  branch  of  in<!ustry  has  lieen  the  \ictim  of  prohibitions,  or  ha.H  1m.'<_'.u  the  object  of  an 
dbiurtl  JUid  impolitic  system  of  prt>tection ;  and  in  either  case  the  eflect  ha^  been  the  same,  'i'he  result 
is  tiiftC  wp  »pc  yet  looking  for  simie  artificial  encouragement  in  all  directions — one  class  upon  another,  and  in 
lam  aQ  rhLsaes  to  the  Imperial  Parhament  and  the  Hritish  petjjde;  und  the  non-compliance  with  such  absurd 
dem&odfi  W€  ore  iieafly  to  construe  into  a  ^ort  of  covert  persecution,  or  at  least  as  iudicatuig  that  those  who 
hm¥9  the  ability  to  help  us  have  no  5\7np!itliy  witfi  ns. 

Rirrt*rting  to  event?  conus'tted  witli  (he  establishment  of  the  warehouse  of  deposit  in  Parhament- street, 
^^f^  <.«.!  .i,.»t  the  immediate  elRct  of  such  a  movement  was  to  lead  to  the  [lerjtetmtion  of  frauds  almost  without 
I'.  degraded  those  who  practised  them,  and  still  further  tletracted  from  any  portion  of  selt'-reliantts 

nL.  „  „-.  ^,  might  have  posses5<»fl.  The  payment  of  w  pn^mium  of  XIO  to  all  wlio  should  deposit  for  sale  n 
CBrtaio  qxmtility  of  goo«is  in  thia  warehotis*.^  was  well  calculated  to  excitt-  the  ingenuity  of  needy  inanufac- 
tansn  m*  to  liow  they  could  most  easily  muhiply  the  premiums,  llic  result  was  that  tliesame  piece  of  goodg 
W9»  acaiii  »nd  again  deposited  by  tlie  aame  party,  who  obtained  on  each  occasion  a  sum  of  £10  (or  the 
deoiplioci  whit'h  he  practised.  Acting  in  connivance  with  some  pretiiided  purchaser,  to  whom  money  was 
lldw»ced,  the  manutacturcr,  after  a  decent  internal,  re-deposited  the  giKnls  which  had  IxM^n  so  recently  there 
bifore;.  And  obtained  another  premium  for  so  doing.  From  the  early  records  of  this  wan'hou.se,  it  would, 
t!.  appear  that  the  silk  trade  was  in  a  most  flourishing  condition  ;  that  the  quantity  of  gocnls  pn>dueed 
larg^ ;  and  that  an  active  demand  existed  ibr  them^  as  illustrated  by  the  quantity  there  depo&iteil  and 


Tho  fcxtcnt  to  which  the  frauds  under  this  bounty  ayftem  was  Cftmed  at  length  attracted  the  nttentioii 
of  tlkoafi  sfipoitttcd  to  carry  it  out ;  but  instead  of  lookinjj  upon  it  as  the  natund  result  of  a  false  and  vicious 
snCMiL,  io^  *ct  about  pn*ventive  measures,  bv  the  adoption  of  a  nR>re  stringi^ut  ride  than  had  hitherto  been 
^BsiBBd.     For  this  puq>t,>he.  at  a  meeting  of  tte  lioyal  Dublin  Society,  hehl  on  thr  tifh  ot'.fuiie,  17fifi,  it  was 
1  that  an  oafh,  of  which  the  following  is  a  copy,  should  be  administei'ed  to  all  [^►ersons  trading  at 
itiae,  viJE. ; — ♦*  1  neither  have  advanci?<l  or  lent,  nor  will  advance  or  lend  money,  to  any  jn^rstm  to 
WDJ  good*,  when  once  deyio.**ited,  or  intended  to  be  deposited,  in  the  Irish  silk  warehouse;  but  1 
,  a^*"  I'M^.nuiT  tli.'m,  leave  them  bnm  Jide^  without  any  evasion  whatever,  to  the  itubhc  for  a  fair  sale," 
Ob  iIn  I  *e  month  the  Society  added  a  clause  to  thisouth,  with  a  view  ot  making  it  mon.^  strin- 

^Mit«  It  it — '*  I  have  not  heretofore  bought  out  of  the  warehouse,  with  money  athanceil,  or  on 

efwfil  gmiii  by  me  to  the  punhaser.^*     The  extent  to  which  crt^lit  was  thus  fraudulently  used  led  to  the 
■AjfUion  of  iiteims  for  discoimteuancing  it  altogether.     But  here,  as  is  of\en  the  ca^,  the  remedy  became 
» oppPCSiiye  thmn  the  evil  which  it  was  designed  to  meet«   Artificial  restrictious  upon  credit  cannot  ejust, 
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without  to  a  greater  or  less  extent  paralyzing  trade.  Tlio  re^nction  In  question  waSf  aoi '  - '  '  frfotvl  «o 
oppressive,  that  in  the  spring  of  the  following  year  a  jxi'titioii  was  presented  to  tJ»e  Sock'i  _  that  tk 

rule  prohibiting  credit  fihould  be  rescinded  ;  out  the  prayer  of  tlus  petition  it  was  not  then  UL-enjMi  eJcpedttnt 
to  grant. 

It  will  not  excite  surprise  at  this  distance  of  time,  and  with  the  more  correct  notir-  ^  *'    *  -  ~  r^      '1  an 
such  matte^rg^  that  the  arrangements  whicli  we  have  here  detailed  should  fail  in  act*  i  :  in 

view*  The  cause  of  flillure  was  not,  however,  seen  by  the  Govi!mment  of  the  day,  au^i  ^-iw,,,,,-,.  ^ .,-  a^  ault 
understood  by  the  Royal  Dublin  Society,  by  whom  the  system  was  carried  out*  All  the  ^'  enrouramntSiT 
then  given  ri/ally  did  nothing  for  the  trjidc.  Those  engaged  in  it  continue<l  to  be  chimorouj  for  aUi«ni<if 
relief  from  the  distress  in  whifh  they  were  involved  ;  and  sundry  exjjeilients  wert?  frum  time  to  time  ik'VMd 
with  a  view  of  mitigating  the  evil*  Thus  in  July^^  177G,  a  bounty  or  dm  whack  of  7  J  pt*r  ei^nt.  wi-  fTaiiud 
to  all  who  purehastd  silks  at  the  wandioiLSf^  in  Parliament-^rtreet ;  and  in  the  (lillnwjng  \\'ar.  -  rf 

more  generally  ex  ten  ding  the  aupr>osed  blessings  of  this  system  of  protection,  it  whs  d»;|*»ni.  hr 

bounty  should  not  Im*  confined  exclusively  to  goods  sold  in  the  wareuouse,  but  that  it  should  <   ,i    :. 
the  goodi*  sold  whole^ile.     In  177>>  the  mercers  adoptetl  furthiT  measun^ii!  with  a  view  ofpn        i 
ejcteuding  the  trade,  one  of  which  was  that  they  would  not  purchase  any  foreign  silk*  whicli 
7*.  an  ell,  abroad,  and  absolutely  prohibiting  the  sale  of  a  variety  of  articles  which  had  hithtirto  1 
to  a  greater  or  less  extent.     Tfie  manutacturt^r!*,  in  return,  agreed  to  allow  the  merctf^ns  a  liU  r  l-_ 

defanlters  from  thetie  resolutions  not  Iwing  eligible  to  receive  any  pi'emiums ;  and  to  amy  t\u  i  jifc 

wa«  required  to  be  taken  to  the  eflect  that  the  requirements  of  the  trade  had  been  ht 

the  clamiant,      ll»e  Society,  which  was  the  executive  bo<Jy  in  all  the.»»t»  matters,  was  \im 

alert  devising  further  restrictions  ;  and  among  other  things,  ordained  that  the  inereers  shinji*,  ;  la 

t4ike  an  oath  that  they  would  not  sell  silks  at  a  lower  price  than  that  at  which  they  were  ti  iW 

warehouse. 

Of  the  transactions  of  this  rieriod  there  arc  verv  scantv^  records,  juid  there  a[»p«?ar  to  he  j 
from  wliich  any  accurate  statistics  of  the  trade  could  be  made  out.  We  fintl,  howe\er,  that  s 
scheme  was  barren  of  any  beneticiid  n^suks,  and  after  an  experience  of  twenty -two  ywirs  it  ^ 
the  premises  being  made  over  to  the  Coqjoration  of  AA'cavcrs.  In  1775  the  sales  in  the  \\.ir 
the  year  appear  to  have  nialized  tlie  sum  of  i!44,UUU;  but  in  1783,  three  years  bc-fotx?  i  l»j 

the  Society,  the  amount  of  business  done  amounted  only  to  £25.<HX».     ShoKly  after  tl lis  jn  4^ 

greatly  depressed.     The  silk  weavers,  reganling  the  Society  and  Parliament  as  omni|:H>teiit»  ui  _  \td 

for  relief  after  depicting  in  doleful  terms  the  bardt^hips  to  which  they  were  exposed;  but  il  v.m. 

reply,  stated  that  '^  having  given  ever^-  assLstancc  hitherto  iji  their  power  for  the  encourage  in  vni  of  UiJ  A 
manulactures  of  Ireland^  they  found  themselves,  fi'om  the  preisent  state  of  their  fund^  ab^oluUdv  titialde  t9 
do  anything  for  that  purpose," 

We  have  seen  that  the  5}'stera  of  mistaken  protection  exercised  an  equally  baneful  opera tian  in  Knj*1«mf  Aod 
in  Ireland-     In  both  countries  so  complete  wa«  the  interference  of  the  Government  witL  rm 

tecting  it  from  foi-eign  com[»etition,  with,  no  doubt,  the  laudable  inteutiou  of  ^'encour  y 

workmen,  following  the  example  of  their  employer?,  also  sought  the  extension  of  the  '' ^  '  tn 

tiiemselves.     The  interfereuce  with  the  Spitaifields  weavers  has  bi*i»n  aln-ady  referred  t<.  iji 

tip  to  the  tenninatioD  of  the  prohibitory  system  in  1824,  the  watj^es  of  lalKjur  were  n    -^  jj 

Dublin  Society,  ami  made  entirely  indepcudent  of  the  operation  of  the  lawofsuj  i  ^k 

Jacquard  loom  was  introduced  into  England  in  1801  ;  but  during  the  whole  jxriwl  4  ,  ...,,  ,*,  iji 

the  labour  market  on  the  pail  of  the  Society,  the  operatives  prevcnt4?d  its  introduction  hen*.    W  Jt 

was  partially  opened  a  crisis  was  acconlingly  brought  about,  which  led  at  once  to  a  r««lin  linrk   ..,    ..,  _;.  gf 
wi^,  to  the  amount  of  15  i^er  cent.     But  alow  as  had  bcMiu  the  progress  of  in 
during  the  regime  of  prohibitorA^  duties,  it  was  much  slower  here;  and  on  the  relax 
the  Engliiisli  uuuiufactnnTs  supplied  our  shopkt^pera  with  silk  goods  of  every  «k  ^  1  i|  1  i   f 
they  could  be  produced  at  hoiue,    Atter  a  protracted  struggle  the  silk  trade  disjijiM  inJ 
country,  but  tlic  pojdin  manufacture  continued  witli  varv'ing  fortunes  to  the  prt^enr  day 
this  department  l>eing  ctdt^brated  tor  their  very  superior  quality,  but  the  extent  to  which  the  maxiii 
carried  on  is  inconsiderable. 

The  maintenance  of  stringent  regulitions  on  the  part  of  the  operatives  was  entered  upon  on  th#  rr^eSmn 
of  the  surseillaiuxi  of  the  Royal  Dublin  Sodetv.     A  scale  of  prices  was  then  adopted,  t<^  ".t 

and  skiUcd  workmen  were  equnUy  entitled.     l5ut  wliile  the  workmen  in  Dublin  wotdd  n«  W 

viation  Irora  tliis  scale,  such  as  had  the  good  sense  to  go  elsewhere  in  search  ol'r       '  ,^ 

with  the  rules  of  the  trade  in  tlieir  ne%v  location.     Tliufi,  Mr.  Curran,  secn-tar}  a* 

vers'  Association,  testified  before  the  Haud-Loom  Weaver's  Committee  of  184i^  iu.n  :um  r  m*?  ."^f.iTauKJik 
Acts  wen?  reiK'ale<l  the  silk  weavers  in  DubHn  combined  not  to  take  lower  wages  of  their  cinph>y$fv  tfantlnr 
had  previously  received;  and  numbers  came  over  to  Manchester,  where,  in  manv  ;».>t  ..v-.^.  ti  .  —t'  nlk&cfl 
to  taikc  lower  wages  than  the  rules  of  the  trade  in  Dublin  woidd  permit.     Tht^  1  t-Stuciii 

withdrawing  a  large  pctrtion  of  the  tnide  fi'om  Dublin,  and  ojicnmg  a  trade  in  1  >«rfilkiv 

which  more  than  comptMisated  for  the  increase  in  the  labour  market  of  the  addi  1  w^iftt 

that  had  migratc'd  fi"om  Dublin.**     But  the  workmen  of  thLs  city  could  not  btH        _  miitakCi 

and  thev  continued  to  clamour  for  protection,  and  the  resumption  of  t hut  system  whicii  ^iniciiiii 

1824.  The  Committee  of  Silk  M\ia vers  endeavoured  to  inipre&i  u[ion  the  Hand-lxxjiu  W  mipttteiv 

to  which  we  have  already  referred,  that  ^'the  decline  of  the  trade  here  was  owing  U>  i  i'ritY  rffW 

hind,  and  her  large  capital  and  machinen*;  to  the  repeal  of  proliibitory  duties,  and  1 '  njuon  <^flw 

trade  ;"  and  by  the  way  of  providing  a  remetly  they  aisked  for  *'  a  rejieal  of  the  (X)ni  !  m  aUbnGi^a 

curious  illustratiun  of  how  the  most  thorough* going  protectionist  de&ire«  IKh*  trade  iu  ,4^  Imt  hi»  oiA 

goods — ^*'  a  special  labour  protoctioD  biU ;  a  board  of  trade  to  regulate  the  mmituuni  ol  nagt«  Ibr  Maite 
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ilAied  periodii ;  a  Hmitation  to  the  production  of  gc»otIs  by  niacliiner}^,  by  a  tax  on  the  qnantltj'  produced  hy 
power-looDis,  or  by  contrai!ting  t!ic  number  of  tlit'oi :  a  duty  on  all  impoited  silks ;  and  a  loan  of  lifty  or  sixty 
tliougand  pounds  so  as  t<i  eimble  them  to  coiiim^tt?  with  England.** 

Ife  IB  impo^ible  to  produce  any  more  forcible  illustrutioD  of  the  ignorant;*!  and  fatuity  of  a  set  of  men  than 
tt  here  dlspuiyed.  W  nat  could  be  expected  from  people  who  entertained  &uch  notions  as  tbe«e  in  referent* 
lo  tbe  means  calculated  to  benefit  their  trade  ?  It  will  not  cxcitt*  surprise  that  AMeruuin  Abbott,  and  others 
Clinced  in  it,  should  give  such  evidence  as  the  following,  which  we  extract  fn.>m  thui  of  the  Alderman  before 
libi  Coamiitlee  already  referrerl  to.  After  an  exfjcrience  of  the  trade  for  fif\y  years,  he  states  that  "  up  to 
1899  I  waa  engaged  m  the  wholesale  silk  trade,  emjdo) iii^  a  hirge  number  of  looms.  I  imported  my  own 
fUk,  And  I  maiittiacttired  it  here,  1  left  the  trade  in  consequence  of  the  combination  of  the  workmen.  1  called 
my  treavers  together,  and  they  aj^M-^d  to  make  a  considerable  reduction  in  theprico  of  weaving.  IrV^hen  they 
got  the  work  out  for  the  winter's  trade,  the  Comniittee  of  the  condjimitors  took  the  sihuttles  from  them^  and 
would  not  allow  them  to  finish  the  work  in  the  h>oins  until  1  a^x<J  to  give  the  full  Tx)ndon  prices ;  in  eonse- 
qoeiioe  which  I  did  not  consider  it  safe  any  longer  to  continue  in  the  tra<le^  and  I  retii-ed  from  business. 
ftii  occunvd  in  the  year  1826»  I  attribute  the  withdrawal  of  the  trade  in  whole-silk  to  the  combination  of 
tihe  men,  who  will  not  work  at  the  I^luurhester  prices,  but  insi.st  ou  Ijondon  prices,  which  the  manufacturers 
csmnoi  afford  to  give,*'  Mr.  M'Connell,  another  employer,  stated  that  he  had  alargt!  extent  of  Mork  in  hands 
ttt  A  period  when  the  men  agjei'd  to  get  throu^^h  with  it  at  a  sli^^ht  n^'iluction  fwuii  the  atandanJ  price.  But 
tlw  Committee  of  the  trade,  on  hearinj^  this,  woidti  not  allow  the  men  to  fulfil  their  engagement ;  and  wliat 
10  moHQ  extraordinary*  still,  they  tbicd  him  in  ten  pmndi;  for  this  violation  of  their  luw*s,  which  fine,  moreover, 
be  wjfc*  obliged  to  pay,  and  eooijent  to  return  to  the  former  prices,  before  the  work  could  l»e  comjilcted  I  It 
is  1    '  ^     ^  nsing  that,  like  ^Uderman  Abbott,  he,  too,  should  retu'e  from  the  trade,  which  he  accordingly  did 

jn  I..  I  lamenting  on  this  state  of  affairs,  Mr.  Otway,  one  of  the  Commisj^ioncrs  appointed  to  inquire  into 
tlie  wUkie  of  the  trade^  thus  wrote — ^*  The  day  or  two  previous  to  my  leaving  the  island  I  called  on  a  nianu- 
fiidttrer  of  high  respectability,  and  the  bend  of  one  of  the  oldt^st  houses  in  the  silk  tnidc,  who  had  on  a  former 
oeouson  given  me  hia  evidence.  He  told  me  that  since  I  then  examined  him  he  had  set  up  a  haiubloom 
Healing  tACtor)-  for  weaving  broad  silks, — had  gone  to  England  anrl  expended  upwards  ot  £7(M)  in  pnr- 
dMittg  Jacmiard  looms  of  the  beat  construction,  and  a  machine  for  windmg  silks,  lie  took  me  to  see  his 
60I11IJ,  And  I  tbund  it  the  best  arranged  and  the  most  healthy  und  convenient  factory  1  had  ever  seen  ;  but 
oftipwords  of  thirty  looms  only  twelve  were  at  work^  an<l  the  winding  machine  appeared  to  have  never  been 
laciu.  I  naked  the  reason  of  tliii».  He  t<.>M  me  that  when  he  had  finished  his  arrangi^ments,  then*  was  a 
meeltiig  of  the  body  of  the  trade  called^  and  thitt  they  had  passed  a  resolution  not  to  allow  more  than  twelve 
WMTeard  to  work  for  him  ;  and  he  was  directed  not  on  any  account  to  use  the  winding  machine.  ^  Tlje  con- 
M^utioce  is,  sir,  that  although  I  gave  the  same  rate  of  wagen  as  that  fixed  by  the  union,  if  I  were  to  give 
XlOO  ai»  *ti  inducement  I  would  not  get  a  thirteenth  weaver  to  work  for  me.  But  tliis  is  not  alL  Tney 
ptMed  tiiotheT  restvlution  forbidding  the  twelve  weavers  to  pay  me  more  than  1,?.  6rf,  each  i>er  week  for  the 
mt  of  (be  looms,  although  2s.  tk/.  is  the  fixed  price  where  the  manufiicturt^-  tiupplies  the  Jac(|uard  loom;  and 
to-morrow  there  is  to  be  a  meeting  of  the  trade  to  limit  the  number  of  weavers  they  would  permit  to  work 
hrmc  to  »ix.  The  other  manufacturt^tTS  are  either  afraid  or  unwilling  to  assist  me  in  putting  do^'STi  this  com- 
hsiiB&ioo.  Tlie  oonsequenoe  is  that,  after  sustaining  immense  loss,  I  must  withdraw  from  the  trade.  I'he  «ilk 
t  ttre  fo  exasperated  against  me  for  introducing  a  winding  machine,  thongli  I  never  used  it,  that  1 
*  -vt-n  in  the  open  day  walk  through  the  Libertic*?,^ — ^the  very  women  would  pelt  me  with  .atones  and 
.  Otway  further  sUit^  that  ''*tbe  combination  of  oporutives  ha.*«  not  only  driven  the  most  wealthy 
*  t'l-omfacturers  out  of  the  silk  trade  ;  but  by  the  unju&t  and  illegal  control  which  the v  assume 
Pf«r  iJi  ':>f  their  fellow -workmen,  they  have  compeUed  tijem  to  emigrate  to  other  places,  wh-ere  they 

am  exi::  a  jutlgments  in  regard  to  the  disposal  of  their  labour,   llie  conse(|uence  has  been  that  many 

oftlir  best  Irii<h  suk- weavers  have  from  time  to  time  emigrated  to  England  or  the  I'ntted  States  of  America, 
when-  fhr  V  have  been  glad  to  get  employment  at  a  lower  rate  of  wages  than  in  Dublin. 

ich  circumstances  it  will  Iw  at  once  seiii  that  no  trade  cam  prosjwr ;  and  while  strongly  censuring 
tip  of  the  workmen,  we  are  little  dispostnl  to  com|)liment  tlie  employers  for  passively  submitting  to 

ftf%M«tiu  of  irmnny  whicb,  if  persevered  in,  must  eventually  tlrive  the  trade  altogether  frt>m  the  country. 
Whmi  writing  in  lH4<j,  Mr.  t)tway  stated  tliat  "  the  silk  trade  of  Irehmd  may  k*  said  to  ha  supported  by 
^tmnMj,  Purchasers  are  inducefl  to  t^dce  the  goods,  iH'caiisc  it  is  an  act  of  chanty  to  do  so  ;  and  they  are 
fMmsl^l  f»oi  to  endeavour  to  lower  the  price  on  account  of  the  charitable  eflect  that  is  to  result  from  buying 
Iiiili  ubiiiet#.  It  is  considered  a  patriotic  and  genteel  mode  of  Iw stowing  charity  to  purchase  a  few  yards 
of  i1m9  nutterial !"  Can  anything  be  more  *liscreditable  than  such  a  state  oi  aHairs  as  this  ?  Misefftble  indeed 
■Dfl  be  the  trade*  the  support  of  which  re.sts  on  such  grounds. 

Bot  ll  BMiy  be  said  that  tht>se  remarks  apply  to  the  past,  and  that  at  the  present  time  this  manufactun; 
ii  in  tt  mare  beaithy  state,  and  rests  on  a  more  secure  basis  than  it  did  at  the  p<-^rio<l  relerred  to.     We  believe 
thai  math  m  the  case.     Those  engagefl  in  it  have  not  wholly  escaped  the  induence  of  tlie  change  that  bus 
ptiTD  iu  Uie  sentiments  of  the  communitj'  at  large.     The  combination  system  is,  however,  as  firmly 
upon  «t  the  present  period  as  in  times  past,  the  only  difference  l>eing  that  it  does  not  now  assnime  so 
kfiiiAliIe  a  rhn  meter.     8<)  recently  as  1849  we  have  had  a  signiticant  exemplification  of  this.    The  large 
vMftvers  who  resorted  to  die  EngKsh  nmnutacturing  districts,  and  who  there  acquired 
}  V,  rlian  they  previously  entertaineil,  had  the  eflect  of  amusing  ntt^-ntion  on  the  other  side 

t  ohomiel  lo  the  anomaloun  state  of  the  trade  here.     We  find  that  in  the  inontli  of  Jnl>'  in  tl>at  year,  an 
I  oa  the  part  of  several  of  the  broad  silk  weavers  of  Macclesfield  was  acreed  to  bepresenteil  to  their 
«i  in  Dublin,  recommending  the  imnietliate  adoption,  on  the  part  of  the  latter,  of  the  customs  and 
\  of  the  trade  in  EnglantL     In  that  adcbrss  attention  was  called  to  the  fact,  that  ^^  England  hju  rniied 
rto  tlie  zuo9t  emineDt  [>09itioD  among  the  nations  of  the  earth  by  her  fiystems  of  mannfiuitiarev  which 
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systems  Irishmen  of  all  trades  help  to  carry  out ;  and  that  it  is  grossly  inconsistent  with  common  s&Me  for 
Irish  silk-weavers  to  go  to  that  country  and  work  under  certain  conditions,  which  conditions  they  will  refiue 
to  work  under  in  their  own  country,  thus  helping  to  enrich  England  at  the  expense  of  Ireland ;"  and  when 
Questioned  by  the  Committee  of  the  trade  in  this  city,  as  to  what  was  meant  by  the  proposed  assimilation, 
the  Macclesfield  weavers  stated  that  there  every  man  has  a  right  to  work  at  the  silk  trade  if  he  be  qualified 
to  do  so  ;  that  weavers  pay  for  loom  rent  in  factories  in  England  five  shillings  per  week  for  figures  and  three 
shillings  for  plains ;  that  boys  are  apprenticed  for  five  years  only  instead  of  the  usual  period  of  seven  yean, 
and  serve  their  time  on  half  earnings  ;  and  that  ever}'  weaver  has  a  right  to  engage  as  much  work  as  he  miy 
require,  either  for  his  family  or  journeymen.  The  Committee  of  the  Dublin  trade,  in  reply  to  these  voy 
sensible  suggestions,  stated  that  in  their  opinion  "  the  adoption  of  the  customs  and  usages  set  forth  would 
not  have  the  effect  of  raising  the  whole-silk  trade  of  Dublin,  or  of  increasing  the  present  amount  of  emnk>v- 
ment ;  for  this  reason,  that  the  present  employers  in  Dublin  are  men  of  easy  circumstances,  and  have  no  m<i- 
nation  to  compete  with  the  English  manufacturers  in  the  whole-silk  trade,  which  they  beheve  they  could  not 
do,  no  matter  what  advantages  the  operatives  gave  them.  As  regards  the  failure  of  Uie  silk  trade  in  Dublin, 
they  believe  the  cause  springs  from  the  same  source  as  the  failure  of  nearly  all  the  trades  in  Ireland ;  nameh, 
acts  of  the  British  Government  and  the  combination  of  English  capitalists  to  have  the  trade  of  this  country." 
The  Committee  further  stati^d  that,  "  it  is  the  policy  of  the  great  leviathan  England  to  swallow  up  the  trade 
of  every  place  she  can  put  her  grasping  hand  on,  either  by  fair  or  foul  means ;"  and,  in  conclusion,  they 
express  their  opinion  that  ''  as  regards  the  revival  of  the  whole-silk  trade  they  can  see  no  prospect ;  and,  as 
regards  the  tabmct  trade,  they  believe  that  if  it  was  not  for  the  prejudice  that  is  in  favour  of  the  name  of  Irish 
tabinet  it  would  long  since  have  gone  after  the  whole-silk  trade." 

The  amount  of  ignorance  and  self-sufficiency  which  is  here  displayed  is  truly  astonishing  ;  and  it  was  ably 
exposed  by  the  associated  Macclesfield  weavers,  though  without  effect.  Of  men  who  entertain  such  senU- 
ments  it  is  difficult  to  make  anything,  as  arguments  are  altogether  lost  upon  them. 

One  of  the  objects  of  the  system  of  combination  which  prevails  here  was,  and  is,  to  maintain  the  rate  rf 
wages  agreed  upon  so  long  ago  as  18:^6 ;  since  which  no  reduction  has  taken  place  among  such  as  are  asso- 
ciated with  the  trade.  W  hile  reductions  to  a  large  extent  have  taken  place  in  several  branches  in  England, 
they  have  been  strenuously  resisted  here ;  though  it  is  not  difficult  to  show  that  constant  employment  at 
moderate  wages  is  preferable  to  casual  work  at  higher  rates.  The  consequence  has  been  that  several'brancbet 
of  the  trade  hitherto  carried  on  have  been  altogether  abandoned.  Instead  of  determinedly  resisting  this  system, 
the  misfortune  is  that  the  masters  for  the  most  part  submit  to  it,  though  it  is  (quietly  effecting  their  own  ruin. 
We  must  not,  however,  omit  to  notice  a  spirited  and  successful  exception  in  the  case  of  Messrs.  William  Fiy 
and  Co.,  which  has  only  to  be  generally  imitated  to  place  the  trade  on  a  more  satisfactory'  footing  than  it  haa 
ever  yet  enjoyed  amongst  us.  They  had  been  in  the  habit  of  producing  tabarets  for  coach- makers  and  cabi- 
net-makers ;  but,  in  1849,  when  looking  after  contracts  advertised  by  some  of  the  railway  companiea,  tbw 
found  that  they  could  not  compete  with  the  English  prices,  without  taking  any  profit  for  themselves  at  tfl 
into  account.  Seeing,  aft^r  the  closest  calculation,  that  they  were  unable  to  modify'  their  tender,  they  afiplied 
to  some  of  the  English  manufacturers  for  their  scale  of  prices  to  the  workmen,  when  they  found  that  the 
London  price  for  weaving  furniture  tabarets  was  five-pence  to  six-jxince  per  yard,  while  here  it  was  eipht- 
pence  ;  and  that  ten-pence  to  one  shilling  per  yard  was  paid  for  coach -maker's  tabarets  on  the  other  side  of 
the  channel,  while  Messrs.  Fry  and  Co.  hud  for  years  been  paying  one  shilling  and  eight-j)ence  half[)enuy. 
On  n^ceiptof  this  information  these  gentlenien  cidled  their  workmen  together,  when  it  was  placed  befun*  them; 
and  they  were  api)riseil  that  unless  the  rates  here  were  reduced  to  those  of  England  the  tracle  mu^t  vani»b 
from  the  country  altogether.  After  due  deliberation  a  perenij)tory  refusal  was  given  to  this  verj  n-asonable 
demand.  But  the  Messrs.  Fry  were  iKjt  to  be  driven  from  tlui  field  without  an  effort ;  and,  after  making  the 
necessary  arrangements,  they  succeede<l  in  collecting  a  number  of  hands  who  wert*  satisfied  to  aeivpt  the 

t)roposed  terms,  which  rendered  them  ind(;pendeut  of  the  general  body  of  the  trade,  a  |X)sition  which  thej 
lave  since  maintained.  The  consccjuence  is,  that  they  are  now  doing  a  large  business  in  this  class  of  goudji; 
and  through  their  firmness,  and  the  judicious  arrangements  which  they  ado])ted,  they  succei^led  in  pn.»j<-rving 
to  the  country  a  branch  of  trade  which  the  insane  system  of  combination  had  well  nigh  driven  from  it. 

The  declared  value  of  the  manufactured  silk  goods  of  all  kinds  ex{>orted  from  the  United  Kingdom  since 
1824  has  Ixjcn  as  follows : — 

Yoarn.  I    Yoai>. 

1834,  ....  £630.419  |    1«44,  ....  £736,455 

1835,  ....  972,031  1X45,  ....   706,405 

1836,  ....  917,M22        1846 837,577 

1837,  ....  503.673  |    1847,  ....   985.626 

1838,  ....  777,2«0  j    1848,  ....   588,117 

1839,  ....  868,1 1«         1849 998,334 

1840,  ....  792,()48  1850,  ....  1,255,611 
1841 788,891  1851,  ....  1,326,778 

1842,  ....   590,189     '    1852,  ....  1,551,866 

1843,  ....   667,952    |    1853,  ....  2.044,912 

There  were  few  class^*s  of  articles  in  the  Exhibition  the  appearance  of  which  more  decidedlv  indicated 
their  origin  than  the  tabinets  ;  and  this  was  not  less  so  at  the  (in*at  Exposition  of  IH.')!,  than  at  that  h«'kl 
in  our  own  metro|>olis.  Irish  tabinets  have,  in  fact,  obtained  a  world-wide  celebrity;  an<l  so  sujx'rior  an*  th**}' 
to  the  same  class  of  goods  ])n^hiced  elsewhere,  that  the  most  cursory  examinati<m  is  sufficient  to  enable  tlio 
one  to  be  distinguished  from  the  other.  Their  superiority  was  manifest  in  Hyde  Park,  when*  one  of  our  lead- 
ing houses,  ^Messrs.  H.  Atkinson  &  Co.'s.,  carried  away  the  ])rize  medal  fn>m  a  numlH*r  of  eomjH'titors;  and 
we  may  further  safely  asstTt,  that  the  competition  then  really  lay  betwe<'n  the  Irish  houses  themselvt>s.  The 
illustration  of  this  class  from  the  English  manufacturers  was  certainly  scanty  on  the  late  occasion.   The  con- 


Years. 

1824,  .  . 

.  .  £442,596 

1825,  .  . 

.  .   296,736 

1826,  .  . 

.  .   16x,80l 

1827,  .  . 

.  .   236.344 

1828,  .  . 

.  .   255,H70 

1829,  .  . 

.  .   267,931 

1830,  .  . 

.  .   521,010 

1831,  .  . 

.  .   578,874 

1832,  .  . 

.  .   529.990 

1833,  .  . 

.  .   737,404 
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imst,  however,  xras  remarkable*  The  visitor  who  L^xaminerl  tbe  specimens  in  the  Centre  Hall,  ooOfinblltBd 
by  OUT  own  manufacturcrii.  and  then  went  over  to  tht-  English  ^oods  in  the  same  cIiikh,  cijuld  scarcely  believe 
lUAt  tH>th  Monged  to  the  same  witegor}'.  In  the  eolleetiuii  of  Alesfq^.  U.  Atkin.eoii  ife  Co.,  \Vm.  Pry  &  Co*, 
Fim  Brother*,  and  Keely  and  Let*ch,  tho  Irijih  popHn  trade  was  ci"e<htably  re[iresented.  Some  of  the  goods 
of  the  first -named  firm  were  gorf^eous  in  ornamentation,  ond,  at  the  same  time^  were  not  wanting  in  fdogance. 
I>ac  attt'ntion  appe^irs  to  Ui  paid  to  obtaininj^  snitjible  <h.*5sitrn«?,  wliich,  in  articleii?  of  this  cLisSt  i*  a  m:iUer  of 
the  ntmost  import^inec.  We  may  observe,  however,  that  the  ranp.*  of  nniament  in  pophns  U  eomparatively 
UmittMl«  by  tbe  peculiar  nature  of  tbo  material.  In  this  n*sj>ect  they  fall  far  short  of  tlie  purely  silk  fabrics  ; 
what  tliey  want  m  appearance  they  have  in  durability,  poplin  being  perhaps  the  most  uervieeiible  article  of 
fenuile  attire. 

But  while  awarding  the  palm  to  the  few  houses  in  this  city  engaged  in  the  poplin  trade,  we  can  scarcely 
lieljeve  that  it  has  at  all  l»een  pushed  or  ean-ied  on  to  &  degreo  at  all  eommeni*umte  with  Its  iiuj>ort4inoe, 
Tbe  tendency  of  the  pn^"*ent  day  is  marked  liy  a  great  straining  after  variety-  An  article  is  not  valuetl  in 
propartioQ  to  it*  durabihty — a  cjuabty  inconsistent  with  that  variety  in  dress  so  much  prize<L  This  feeling 
mkY^  to  some  extent,  acx*ount  for  the  popHn  trade  not  being  more  ext<*nde<l  than  it  it*.  An  carried  on  in 
IreiftlHi,  it  cjm  scarcjeJy  !>e  naid  to  have  att^iined  to  tbe  dignity  of  a  whole>ale  tratle,  the  fabrics  bt'iiig  ri^ailed 
bjrtlie  manufacturers.  Economv  of  jiroduction,  j»o  as  to  secure  a  rtMiuttinu  in  price,  has  not  been  attended  to  as 
mnch  AS  the  attfiinment  of  excellence  of  qmdity,  or  elst^  the  trade  cannot  have  Ix^en  pusbe<J  to  the  extent  of 
which  it  is  wusct^ptible.  One  or  other  of  theswf  conclusinn»  irresistibly  forces  iti*elf  upon  the  mind  of  any  one 
who  eXKtnities  these  beautiftd  goods,  and  learns  that  a  meit?ly  n^tail  trad*.^  is  done  in  tficm.  Wliile  we  maintain 
tiiAt  there  h  no  compiarison  between  the  En^jlish  and  Irisli  (>opUn  gnosis  in  (|uality,  we  are  also  bound  to  state, 
tkftt  ibere  i»  also  no  comparison  in  price.  Tliis  latter,  we  appn^hend,  is  the  direction  in  which  our  local  manu- 
jbcfl4xr«rs  must  seek,  by  increa-se"l  enbrt^s,  to  extend  their  tradi\  We  sjx'ak  generally,  imd  without  any  spt^- 
oal  knowletlge  of  this  branch  of  business  ;  but  we  cannot  help  thinking  that  a  greatly  extended  consumption 
would  follow  even  a  slight  reduction  in  priixs  provided  this  were  attainable  without  sacrilicing  the  quidity  of 
the  anidcu-J.  8. 


f  1.  Anmraosr,  R.  &  Co.,  CoUegc-green,  Dublin,  ILuiii- 
"^ctitren  and  Dctfigaer^— Rich  ^>ld  tissued  aad  brocaded 
Iliah  {Mffilmji  (deigned  by  pu]jih!i  of  the?  Diibha  8chuol  of 
PiBJlpi) ;  tnih  pophns,  plain,  li^ared,  double,  plaiiied,  shot-, 
lod  in  TuioiiUl  otber  styles ;  gold  dH?iyied  and  tigtired  popUa 
WMitcKNiCtiigi ;  q)eclm«m  of  tapestr)'  woveo  in  DuUUn,  m 
17JI8,  being  A  portrait  of  Go<jrgt*  IL,  in  a  frame. 

f,  Bamh,  J..  CalMloQt  Manufacturer. — Silk  shawls  of  va- 
riooB  puttrrDA :  5ilk  scar£»  and  aprons ;  ladicss*  drevefi  of  ^pun 
a^  mad  silk  And  wooL 

a.  BagvT,  C,  &  Co.,  Covcnti>',  Manufiicturers. — Phunand 
fiuicy  tibUma. 

4*  fir:  —  "^y.  &  IL,  CovfeDtry,  Silk  Uyvtn  and  Manu- 
iMittftrr  iresfw  triinminf?*;  fnngr«t,  in  various  atyltis 

sDdnuil^    ^-  ,  :  „   y  braid  gimps;  frilled  ribixms. 
b^  CLA^nnu  R>%  SOJ5S, &  Cuisr,  Norwich,  ManufactiUTrs. — 
,  dbisckf  Uitan,  eunleiU  wattire^l,  and  pUiin  ptjijlina  ; 
t  mad  fancy  dnsr^es;  g«iitlLini'u'!t  acaHk 
GowurKm,  E^  D.  &  Co,,  I>ame-jtrw>t,  Dublin,  Manu- 
L — tSidk  Mlk  curtain,  in  ai«l»er  mbaret,  with  .«*ilk 
_  e  \  ctfiUge  Ucm  %  tSUk  tahareUfor  curtaim ;  velvet  (du.sh 
[LoodkNi  tsardt  for  carriage  lining ;  voUance  fitingea and 
I  lor  wiitdow  cuftAina. 
Oonxmuu  Ltkul,  &,  Wkbstkii,  St  Paul's  Church - 
fmM,    Lim«lim;  NtifMatoD,  WarwickAhlre ;  and  llatttn^ea, 
Bnnry  ;  3(aiiti£actiin!rs> — Watered  and  tigimKl  riblKimv. 
a  DujKJir^  W.,  MaTkValle>%  Dubhn,  Maniifikrtun^r, — 
B  watsrad,  %iiz«d,  fiincj.  and  pUhi  iic<plin.<^ ;  ^ilk  vi  Ivets. 
Pur,  W,  4  Cow,  W<«tinorelond-alrevt,  Dublin,  Mu^ 
^  DirigDere,  and  Importers. ^ — Plain,  cordcMLt,  and 
IWIMI  f  fi^orod  and  brocaded  Irish  [M^plins,  ^c. ; 
|iopli&»;  gold  And  ellver  tht»ties  and  ^-estings; 
at^fmd  lAlMini»aad  dauiAftk  fumiturv  p^iplins;  trinh  brcx:a- 
liDei  ;  cMfligit  Blkfi»  hem,  and  trhnminf!*. 


10.  Grout  A^Co..^  Foat«r-bnej  London,  Mnnufarturer^. 
— Spedtnena  of  black  crope  for  mourning,  of  various  qunii- 
tic« ;  Aerophone  uj^ed  for  capA,  trimming  drgooM^  flowen^ 
&c. ;  cr^pe  lia»e  and  liflae  gause. 

11.  JosTKs,  £.,  St  Andrew«j9ti«et« — Plain  and  figured 
popliiLB  and  velvetj^ 

12.  K£KLT&  LECrn,  Gradnn-ntreet,  Manufacturers  and 
D@igncr». — A  rich  tobinwl  popUn,  the  iowem  shaded  in  va- 
rious colour*,  the  ground  ciiinpo»c?d  of  antique  »(T(»ll-work, 
yeined  with  >;old  ti^i^ue  brocade;  phiin,  flgiired,  and  watefiwl, 
double,  and  dt;my  cord* ;  Bayadere  poplins ;  plain  and  fancy 
wiiistcoa  tings* 

13.  M^BiBicET^  Coi.i,Es,  &  C^.,  AatotiVquay,  Dublin, 
Ppo-prietor*. — Brocaded  and  plabi  silks  ^,  plain  and  fancy  ril>- 
bona ;  CTtt[H»  shawls. 

14.  MrDiiLKTON  Sc  AsswoRTM,  NoTwich  and  I»iidon, 
MAnufactorersL — Cbeckod  satia,  and  Norwich  pophn  dresaea; 
Bayadere  drossea. 

15.  MonAif^  E.,  Mark  Valley,  Dnljlin^  MaDn£ict«rer, — 
Yelvets ;  Irinb  iw^plins,  plain  and  figured ;  hrocaded  and  wa- 
ten$d  vestings,  &c» 

16.  PiH,  BiionrKBO,  A  Co.,  George V»trw?t,  Dublin, 
Dedgners  and  ^lanu^turean, — S^ecimeiis  of  phdii  wat^rwl 
tartitn  ;  fanty  rich  (Igared  and  rich  brocaded  tissue  poplin; 
pt'plln  robes  ;  ghtc^  silka ;  rich  yelveta }  veiitingi,  4c. 

17.  SiTAHr,Oi*ELu  &  Jury,  Coventry,  Manufacturere. — 
Sample**  (sf  rihlHiua  of  medium  and  extra  quality. 

18.  T»>f>n,  Bi  RXH,  &.  Co.,  Mary-street,  Dublin,  Ktnnidac- 
turcTs  nu<l  hntwtrti'rs, — UiblwoB  in  great  variety;  window 
cunains  in  Fr^^nch  brocataUe ;  tilka. 

19.  Walmhley^  H.,  FaOsworth,  Manchester,  Manulof- 
tuivr. — Silk  fabrir.s ;  poplins,  plain  and  striped,  ui  variety  j 
antique  pupLin  Te^^tings. 
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CLASS   XV. 


MANUFACTUEES  FBOM  FLAX. 

THE  articles  comprised  in  this  class  may  be  regarded  as  constituting  the  staple  manufacture  of  Irdaiid^ 
that  in  which  she  maintains  a  supremacy  over  every  other  country  in  the  world — and  henoe  of  peculiar 
interest  in  an  Irish  Exhibition.  Having  in  a  previous  section  of  this  work  (Class  iv.)  treated  of  flax  as  a 
raw  material,  we  now  come  to  the  artides  manufactured  from  it ;  and  in  the  execution  of  this  task  a  fafief 
sketch  of  tne  linen  manufacture  will  not  be  out  of  place. 

Up  to  the  latter  end  of  the  eighteenth  century  all  the  flax  yams  of  Europe  were  spun  bj  hand,  and  gave 
employment  to  an  immense  number  of  females  in  their  own  homes.     For  centuries  the  spinning-wheel  was 
the  only  known  method  of  preparing  vegetable  and  animal  fibres  for  the  weaver ;  and  its  universal  empkiy- 
ment  led  to  the  desi^ation  of  spinster^  as  applied  to  unmarried  females,  the  use  of  this  implement  bdng  an 
important  branch  of  domestic  routine.    Nor  was  it  confined  to  the  lower  orders.    Tlie  early  chronicles  and 
the  plates  of  Froissart  show  us  that  high -bom  dames  were  accustomed  to  pass  a  portion  of  every  dar  ia 
spinning,  and  they  are  represented  as  surrounded  by  their  handmaidens,  occupied  at  this  industrious  emploj* 
ment.     Some  of  the  aged  members  of  noble  families  in  our  own  isles,  at  the  present  day,  pride  themselves  ob 
their  former  expertness  in  this  art,  and  preserve  specimens  of  their  handiwork,  with  toe  curiously  inlsid 
wheels  which  had  descended  to  them  as  heir-looms.     An  example  of  these  was  in  the  Exhibition^  among  thi 
linens  shown  by  Mr.  Roddy,  of  Belfast,  where  a  wheel  and  reel  of  elaborate  workmanship  and  el^mnt  mata* 
rials,  once  belonging  to  a  noble  Ulster  family,  were  shown  as  emblems  of  the  infancy  of  the  Irish  linen  mam- 
facture.     Before  the  application  of  machinery  to  spinning,  the  hum  of  the  wheel  might  have  been  constaot^f 
heard  throughout  our  island ;  and  on  market  days  each  little  country  town  was  crowded  with  housewivei^ 
carrying  their  hanks  or  spangles  of  yam  for  sale  directly  to  the  weaver,  or  to  be  exchanged  at  the  hacksta'*f 
shop  for  the  articles  of  which  they  stood  in  need.     It  was  not  unfrequent,  also,  for  the  women  of  a  hnuSj  to 
spin  the  yams,  which  the  men,  in  the  intervals  of  farming  labour,  or  the  long  nights  of  winter,  wove  mto 
fabrics,  to  be  disposed  of  to  the  bleachers,  or  to  be  fashioned  into  homely  garments  for  household  use.    An 
amplo  store  of  linen  was  the  pride  of  every  ambitious  housewife,  and  formed  part  of  the  trousseau  o^enaj 
bride  of  certain  fortune  ;  and  the  quantities  thus  collected  by  the  labour  of  successive  generations  was,  in 
the  better  class  of  houJH^'s,  something  wonderful  to  see.     In  Brittany,  at  the  present  day,  among  the  simple 
peasantry'  of  that  primitive  Celtic  region,  an  amusing  illustration  of  this  feeling  may  be  noted  by  the  travelW 
who  explores  its  woods  and  wilds,    lie  will  be  suri)rised  to  find  that  the  pi'iisants  of  both  sexes  wear  their 
linen  of  all  shades,  from  brown  to  snowy  white,  in  the  inverse  ratio  to  the  re.*?pectabilitv  of  their  other  gar- 
ments.    If  he  seeks  an  explanation,  he  will  be  told  that  the  poorer  the  individual'the  whiter  will  be  the  linen ; 
those  of  middle  estate  ^vill  be  known  by  their  half-bleached  shirts,  while  the  village  seigneur  and  his  dame 
stalk  in  majesty,  proudly  displaying  their  flaxen  envelopments  brownly  fresh  from  the  loom.    And  then  follows 
the  reason — necessary'  indeed  to  the  l)ewil(lered  tourist — whose  snowy  shirt  and  collar  of  ^' pure  grass-bleach 
linen"  are  among  the  outward  tokens  of  his  gentlemanly  condition  which  he  most  dearly  cherishes — that,  in 
Brittany,  it  is  only  the  wealthy  who  can  afford  to  wear  the  brownest  fabrics,  constantly  renewed  ;  while  the 
poor,  who  have  but  a  scanty  supply  of  linen,  must  wash  and  dr>',  and  wash  and  dry  again,  the  self-same  gar- 
ment, until  it  attains  the  hue  which  in  more  civilized  countries  is  alone  prized. 

During  the  hand-spinning  period  of  our  linen  manufacture  a  considerable  export  of  Irish  yams  took  place 
to  England  and  Scotland,  where  they  were  used  both  for  linen  fabrics  and  also  as  the  warp  for  cottons,  before 
the  latter  were  solely  manufactured  from  the  cotton  wool.  They  were  likewise  employed  in  the  weaving  of 
linsey-woolsey,  a  union-cloth  of  flax  and  wool  now  fallen  into  desuetude.  Connaught  was  much  resorted  to 
by  the  merchants  for  a  supply  of  yams  for  these  purposes. 

In  1793  the  first  flax-spinning  machinery'  was  erected  in  England  ;  and  as  it  was  soon  ascertained  that 
yams  could  be  thus  product^d  much  more  cheaply  than  by  hand,  the  trade  extended  its<»lf  rapidly  in  Great 
Britain.  In  1805  the  first  flax-spinning  mill  in  Ireland  was  put  up  at  Cork,  and  consisted  of  212  s^indlei 
for  canvass  yams.  The  Linen  Board,  by  giving  a  bounty  of  30,t.  per  spindle,  encourapni  the  erection  of 
several  mills,  amounting  in  1809  to  63G9  spindles.  In  1815  there  were  in  Ulster  five  miDfl,  in  Leinster  two, 
and  in  Munster  seven,  with  an  aggregate  of  about  12,000  spindles. 

Up  to  this  pc^riod  all  the  yams  were  spun  dr}'.  About  1822  an  improvement  was  introduced  in  Encland. 
The  pn^pared  flax  was  passed  through  hot  water  befon»  being  caught  by  the  spindle,  and  this  enabled  it  to 
be  spun  to  much  finer  yams.  In  1825  the  Irish  market  began  to  be  stocked  with  English  machine-span 
yams  sold  at  such  a  price  as  to  carry  despair  to  the  cottages  of  the  spinners  of  similar  descriptions ;  for  as 
yet  they  were  but  coarse,  and  the  more  exixTt  housewives  laughed  to  scom  the  idea  that  iron  and  brass  would 
ever  rival  their  nimble  and  experienced  nngers.  Some  manufacturers  in  Ulster,  wise  in  their  generation, 
began  to  ponder  upon  this  new  feature  in  their  trade.     They  knew  that  Englishmen  bought  the  flax  at  their 
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r  door?T  carried  it  across  the  Channel,  spun  it  in  their  miUs^  and  returned  it  in  the  shape  of  yam.  They 
1  that  \t\  with  comparatively  dear  Libour,  and  with  their  soiiree  of  snpnly  and  their  market  of  demand 

I  to  seek  in  Ireland-,  Knglish  spiunen*  coidd  make  money »  faetories  in  Irelimd  ought  to  pny,  with  dieap 
*  and  the  supply  and  deiuantf  ei^ually  at  their  doors.  Ahno^t  siumltaiir'ously  two  enterprising  n)en  toolt 
Maps  to  sei'ure  the  aiilvantaf^^  of  tbia  new  branch  of  induBtr}' — Mj*.  Murlaud  of  Castle weUan,  and  Mr.  Mul- 
ULmd  of  Belfast,  In  1828  the  first  of  the  modem  iaetories  was  at  work.  '*  Ce  n^ext  fpte  ie  pretftier  pm  gui 
emite.^  Thirteen  years  af\erwartJsi  in  1841,  there  were*  forty-one  Irish  faetorii-s  with  2G0,*JU0  spindles.  There 
are  now  eighty -ei*i:bt  factories  with  51H),00<J  spindle-s*  The  httle  Cork  precursor  of  212  spiudles,  spinning  only 
vams  like  smiill  twine,  for  canvass,  has  been  succeeded  by  gigantic  factfjnea,  several  of  thera  containing  2U,()00to 
80,0(MJ  gpindles  each^  and  protlneing  yarns  uj)  to  what  ir?  employed  for  cambric,  fine  as  gossamer.  It  is  true 
that  the  hum  of  the  eottJige  wheel,  turned  by  hundreils  of  thousands  of  hands,  is  no  longer  to  be  heard  in  the 
^Kem  valley's  of  Ireland,  and  that  it  ha*  bet-n  replaced  by  the  whirr  of  iron  frames,  atttmded  by  some  23,0<X> 
ipomen  and  children  pent  up  within  brick  and  mortar,  chiefh'  in  tlie  capital  of  Ulster ;  but  the  change  was 
not  only  inevitable  but  mHt*^sar)%  in  onJer  that  Ireland  should  preserve  her  Hneu  mauufaet  are  in  its  integrity ; 
and  the  social  condition  of  the  female  ptta.iantry  is  actually  improved,  by  the  transfer  of  iunnense  numbers 
to  ibe  embroidering  of  muslins  and  vanoua  other  departments  of  nc»edlework  which  have  of  late  attained  such 

Co  estimate  the  present  magnitude  of  the  Irish  flax -spinning  trade,  let  us  look  at  a  few  plain  fignre«. 

^  there  are  58(i,lM-KJ  sjiindles,  repi'esi^uting  a  capital  of  £2,;^7il,<H.H)  sunk  in  buildinga  and  machiiiery. 

i  there  is  the  <hrect  employment  of  2y,<>W  factory  workers,  eaniing  an  nj^'gregate  of  £tiGO,OUO  ami u ally ; 

\  the  indirect  employment  to  iron  founders,  black." mi ths,  tinsmiths,  cari^entei-s,  &c»,  &c.     There  iire,  at 

bst  alone,  about  sixty  vessels  constantly  eniployerl  in  providing  fuel  for  the  motive  power  of  such  factories 

f  driven  by  steam,  which  consume  fully  2U<.MHMj  tons  of  (xxal  annually.     Then  these  factories  yearly  spin 

[J,tXHi  too/of  iiax  and  tow,  value  X2,iiJ<>,<.HK>.     And  lastly,  they  produce  about  lU,i)UO»UUU  bimJles  of 

,  valiu\  sav  £%^m,im. 

)f  the  Irish  flax  factories,  thirty-nlna,  or  nearly  one-half,  are  situated  in  Belfast  and  it^  environs,  and 
kic  tho  iirovince  of  Ulster  there  are  but  nine.  Two  have  iK^en  recently  built,  one  at  Limerick  and  the 
■  at  Bailvjihannon :  which  may  be  regarded  as  feelers  thrown  out  with  a  view  to  asct?rtain  whether  the 
nc*d  circle  of  Ulster  and  the  east  coast  of  Leiofiter  can  be  broken,  and  the  other  two  provinces  brought 
%\'^  a  share  in  the  l>enefits  of  this  trade, 

Lj'arns  spun  in  In:;land  are  not  all  used  at  home,  a  considerable  quantity  being  exported  to  Great 

yGcrmany,  Belgium,  and  Spain»     Fnmce,  up  to  1841,  took  a  very  burge  quantity^  but  prohibitory 

"ng  then  put  on  bv  the  Uhandiers,  thert*  arc*  now  none*  jthipped  to  that  country.     Tht*  export  to  other 

Irapidly  increjising  ;  in  1850  it  was  4,494,240  Ibp. ;  in  18ni,  o,0(jO,lt)0  lbs.  \  and  in  1852,  r>,67!t,G80lbs., 

at  i,'i>  18,700*     On  the  other  hand,  certain  sorts  of  ynm  aix^  imported  tVoni  England  and  iScotland,  and 

nail  quantity  of  very  line  handspun  trom  Germtmy  and  France;  In  1852  the  import  of  all  kimls  was 

\  at  4:2G3,U25. 

fflaxt^n  yam:^  are  of  two  sorts,  line  and  tow  ,■  the  former  being  made  from  the  long  fibres  prt^pan^d  by  tlie 

I  uf  hackling,  the  latter  fix)m  the  cottony  refu.se  of  that  prowss.     Both  were  well  represented  in  the 

kibttion.     In  the  Royal  Flux  Scx'iety's  case  were  sampleH  fn:>n»  6  lea  to  :JO0lea  ;  that  is,  from  hull' a  hank 

ound,  measuring  20  yanls,  to  25  liank^  in  the  (>oimd,  measuring  9^3^  yards.     The  same  case  also 

he  scutche^l  llax,  the  hackled  line  ami  tow,  the  sfivtr  or  drmviii^s^  anti  tlic  roviufrft  or  last  prnceat 

pinning,     ilessrs.  J.  Iliiid  and  Sons,  of  Bidfaiit,  allowed  an  elegant  series,  uji  to  ti20  leas.     Messrs* 

liwrll,  Ch;«hvielc,  and  Co.,  of  Drogbedu,  exhibited  beautiful  sjjecimens  of  all  degrees  of  fineness,  com - 

Dg  Mjuie  of  .i*jO,  some  of  420,  and  some  of  520  leas.   To  show  the  perfection  at  whicli  machine-spinning 

Ijirrived,  we  may  state  that  10  hanlc'i  of  the  IjiIUt,  weighing  but  3  oz,  1 1  drs.,  mea?*ure  21  mile^;  a  oundle, 

i^funs  weighing  4  lbs.  10  ojes.  would  reach  from  the  tiiants*  Catisewav  to  Cape  Clear,  and  leave  ll8nulefl 

fcro  1     One  of  the  largest  factories,  consequently,  if  spitming,  by  all  it«  machinery,  this  deEcate  thread, 

I  nearly  rival  /Vriel's  boabt.,  and 

*^  Put  A  pnlle  round  about  the  earth 
In  furty  minaifia.** 

^  hanib  spinning,  whose  province  has  been,  year  by  year,  encroached  upon  by  machinery,  rtill  holds  ita 
$ar  a  few  hi^h  numbers.     In  1844,  i!80,<X>0  worth  of  foreign  hand-spun  yams  were  im|)orted  for  the 
^    ture  of  cjimbrie.     In  1848,  this  had  fallen  to  -£4C,(«X» ;  and  in  1851,  toi27,750  ]  thus  showing  that 
^^'s,  Ix^en  n/placed  by  the  product  of  our  factories,  and  may,  in  a  few  years  mon?,  be  en- 
Messrs.  8.  (j.  Fenton  uud  Co.'s  case  of  linens  contained  an  extraordinary  specimen,  spun 
r  ui  /viurim  woman,  aged  83,  of  the  wonderful  grist  of  1120  Iwis,  or  IKI  hanks  in  the  pound.  ITiis 
than  double  the  fineness  of  Mestsrs.  Gradwell  and  Co*s  finest  sample  of  mill-spun,  hitherto 
"-IV  '^fiere  by  machuier)' ;  and  consequently  3J  ounee?  of  the  funuer  would  reach  43  miles,  or 
(  m*  ^*  ounces  would  be  required  to  unite  the  Welsh  with  the  Irish  coast. 

Te  *.  ...  - V. o  glance  at  the  position  which  Ireland  has  taken  in  the  tlax-spinmng  world,  which  the  fol- 
tig  Table  will  ijlu5trate.     There  are  in  the  ilax  factories  of  eadi  country  wh«ire  tbia  industry  existJS,  as 
jWf  I — 


in  Ir«l«fi4  -  '  * 680,000  spindles, 

Engl^ail,  .  .  3^5,000      „ 

gcvtUtK},  ,  .  303,000      „ 

f ""-.         47a/MH>       „ 

.  ,  *  . 102,000       „ 

/I  I, *   *  .     80,000       „ 


In  Austria, 74,000  spindlea. 

Russia,     ....,,      ...  60,00a       „ 

United  States  of  AtaericA,    .  14«6iH)      ,, 

Sw.t/erland, .     8.00f»       „ 

Holland, 6,000      ., 

S\mny OftlOO      » 
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Closely  allied  to  flax-spinning  is  the  linen  thread  manufacture.  Yams,  spun  in  the  usual  way,  are  onlr 
employed  in  the  manufacture  of  woven  fabrics.  To  fit  them  for  the  use  of  tailors,  dressmakers,  and  shoe^ 
makers,  they  require  to  be  re-twisted,  to  render  them  of  sufficient  firmness  and  strength.  Serend  of  the 
British  and  Irish  spinning  factories  have  attached  to  them  thread-twisting  frames,  and  for  the  material  lo 
produced  there  is  an  extensive  demand,  both  at  home  and  abroad.  In  1852  the  United  Kingdom  exported 
3,788,497  lbs.  of  threads,  value  £338,821.  There  are  four  or  five  of  the  Ulster  fiax-spinners  who  hare  it- 
tained  much  celebrity  in  this  branch  of  the  trade,  and  their  threads  are  sold  throughout  the  Bridsh  Islands, 
and  in  many  of  the  Continental  States. 

The  first  ^eat  impulse  ^ven  to  the  Irish  linen  trade  arose  from  the  effects  of  the  famous  rerocation  of 
the  Edict  of  Nantes,  by  Louis  XTV.  A  colony  of  some  seventy  persons,  from  France  and  Belgium,  under 
the  direction  of  an  experienced  manufacturer,  M.  Louis  Crommelin,  settled  in  Ulster,  and  under  the 
auspices  of  Government  applied  themselves  chiefly  to  the  introduction  of  the  continental  processes,  which  were 
then  ver}'  sujKjrior  to  the  routine  observed  in  Ireland.  The  Irish  Linen  Board,  which  began  its  labours  in 
1711,  continued  for  more  than  a  century  to  exercise  a  watchful  supervision  over  this  gro¥rinff  trade ;  and,  as 
some  equivalent  for  that  arbitrary  enactment,  in  the  reign  of  Wilham  lU.,  by  which  the  British  Parliament 
destroyed  the  Irish  woollen  manufacture,  considerable  sums  were  appropriated  by  Grovemment  to  this  par- 
pose  ;  the  yearly  vote  from  1711  to  1737  being  £6000,  and  afterwards  £20,600.  The  Linen  Board,  through 
the  stimulus  it  gave  to  the  trade,  was  certainly  productive  of  much  benefit  to  the  nation.  The  now  exploded 
svstem  of  bounties  led,  however,  to  much  abuse ;  and  early  in  the  present  century  it  was  found  that  the  Irish 
hnen  manufacture  could  stand  by  itself  without  further  aid  from  the  State.  Since  then  it  has  assumed  a 
healthiness,  and  progressed  with  a  rapidity,  which  amply  demonstrate  the  peculiar  natural  advantages  pos- 
sessed by  Ireknd  for  this  manufacture. 

Before  the  application  of  machinery  to  the  spinning  process,  the  trade  was  quite  of  a  domestic  character. 
It  was  carried  on  throughout  Ireland,  in  the  cottages  of^ small  farmers,  and  of  weavers  in  the  country  towns. 
The  linen  was  brought  ror  sale  to  certain  markets,  where  bleachers  attended  and  bought  it  up,  these  bleadben 
being  generally  the  shippers  of  their  own  goods.  By  a  return  made  to  the  Linen  Boiuxi,  in  1816,  we  find  that 
the  value  of  the  linens  thus  sold  in  the  country  markets  of  each  proN-ince  was  as  follows : — 

In  Ulst«r, £2,823,962 

Leinster, 265,460 

Mimster, 62,856 

Connaught, 127,774 

Total,  £2,780,052 

It  will  be  seen  that,  even  then,  Ulster  had  by  far  the  greatest  share  of  the  trade ;  the  industrious  character 
of  its  inhabitants,  and  their  aptitude  for  manufacturing  employment,  distinguishing  them  from  the  people  of 
the  other  pro\'inces,  who  were  then,  as  they  continue  to  oe,  almost  exclusively  tillers  of  the  soiL  In  the 
county  of  Antrim  alone,  £697,600  worth  of  linens  were  sold  in  1816,  or  50  per  cent,  more  than  in  the  three 
southern  provinces  put  together. 

After  the  introduction  of  machinery  for  spinning,  the  hand-spinning  soon  ceased,  and  as  almost  all  the 
factories  were  in  Lister,  weaving  concentrated  itself  there  also.  At  the  present  day,  with  the  exception  oft 
district  round  Drogheda,  and  a  few  localities  of  Cork  and  Mayo,  no  linens  are  woven  without  the  boundarr 
of  the  northern  province. 

Soon  after  the  revolution  in  spinning,  the  weaving  system  underwent  considerable  changes.  Persons  pos- 
sessing capital  and  a  knowledge  of  the  trade  embiu*ked  as  manufacturers,  emplo}'ing  a  number  of  weavers, 
to  whom  tliey  gave  out  the  yams  bought  by  them  in  (juantity  from  the  spinners,  already  boiled  and  warped. 
Some  spinners,  also,  found  it  advantageous  to  manufacture  their  own  yarns,  and  even  to  buy  from  others ;  and 
they  eniploycil  as  their  agents  individuals  in  country  districts  to  whom  the  yams  were  sent,  and  were  bv  them 
distributed  amongst  the  weavers,  and  returned  as  woven  fabrics  to  the  spinners,  who  either  sold  ttem  to 
bleachers  and  shipi)ers,  or  bleached  and  exported  them  on  their  own  account.  At  present  there  are  onlv  foor 
or  five  markets  in  Ulster  where  buyers  attend  as  formerly;  and  even  in  these,  few  linens  are  sold  bv  weaver% 
being  generally  disposed  of  in  lots  by  manufacturers.  The  more  extensive  of  the  latter  employ  500  to  2000 
weavers  each. 

Since  the  famine  of  1847,  consequent  on  the  loss  of  the  potato  crop,  Unen  weaving  has  been  considerahlv 
affected  by  the  social  changes  arising  therefrom.  Previously,  in  Ulster,  many  persons  existed  partly  on  theff 
earnings  as  weavers,  and  partly  on  the  produce  of  the  small  tracts  of  land  whicn  they  held,  lue  latter  grew 
the  potatoes,  which  constituted  the  staple  of  their  food,  and  the  earnings  of  the  former  enabled  them  to  par 
rent,  to  buy  clothing,  and  to  provide  the  humbler  luxuries.  When  the  potato  failed,  they  found  themsen'^ 
unable  to  exist  with  comfort,  a  considerable  emigration  ensued,  and  their  land  was  consolidated  into  Urcer 
farms.  Consequent  upon  this  decrease  in  the  supply  of  weavers,  a  considerable  advance  in  wages  has  re- 
cently taken  place ;  and  even  with  this  advance,  enough  cannot  be  had  to  ket?p  pace  with  the  increase  of  the 
linen  trade.  So  much  inconvenience  has  arisen,  that  great  efforts  have  lately  been  making  to  adapt  the  power- 
loom  to  the  weaving  of  linens. 

Owing  to  the  want  of  elasticity  in  the  fibre  of  flax,  as  compared  with  cotton  and  wool,  it  has  been  foond 
difficult  to  employ  the  power-loom  for  weaving  those  light  fabncs  which  constitute  the  bulk  of  the  export,  and 
which  form  also  the  great  mass  of  the  Irish  make.  At  Dundee  and  Bamsley,  and  in  other  parts  of  the  sister 
island,  the  power-loom  is  employed  in  the  weaving  of  heavy  fabrics,  such  as  canvass,  bagging,  drills,  &c,  and 
3660  looms  are  thus  occupiea.  In  Ireland  the  number  of  those  worked  by  power  was,  until  this  year,  under 
100.  Great  exertions,  however,  have  been  ktely  made,  and  are  now  making,  to  render  the  power-kxxn 
avaikble  for  ordinary  light  linens,  and  the  future  extension  of  the  linen  trade  must  greatly  depend  upon  the 
success  of  these  trials. 


C1.A8SXY.] 


MAJ^UFACTURES  FROM  FLAX 


As  is  always  the  case  in  kintired  m/Lnufiictures,  tbe  (lifferent  sorts  ©J'  linen  fabrics  are  conlinetl  to  certAio 
lix<£iJltK'9.  lliijs,  coarse  linens  for  Umises,  iVc,  ami  for  the  common  kimla  of  export  ^'ikmU,  uii>  ehieHy  iiuide 
IB  I Iw  county  of  Armagh ;  nietltum  and  tine  kiinh  of  expoTt  eloth,  about  Ballyincna  and  VxAorawe  ;  rlmiiiii^ka 
ind  dmpcTJ,  at  Lurgiwi,  Lisbuni,  iiml  Ik^fa^t ;  Liwiis,  at  Lurn^mi  uud  Dromons ;  cinnbrics,  at  Lurgiui,  Wor- 
iog^town,  md  Dromore ;  heavy  Untiis  and  shevtings,  for  the  bomt;  market,  at  Baobridge ;  holLinds,  in  tbe 
cxmutieif  of  Antrim  and  Armugh  ;  .shirt  fronts,  woven  in  plaits^  at  Dromore ;  and  the  coarsest  fttbries^  sucli  as 
betl-lickit»^  coarse  tirills,  &c,,  at  Drogheda, 

A-H  iKi  tlMj  destination  of  the  Irish  linen  manufactures,  every  one  has  heard  that  they  are  to  bo  fonnd  sdl* 
tug  tlirongbout  the  globe ;  that 

**  From  China  to  Peru,  from  Indua  tt»  tlie  Pole," 

Kpart  where  floats  the  British  flag,  Irish  Unens  are  a  well-known  article  of  commerce;  and  yet  Tnsh 
r»  have  gravely  state«l,  in  their  plntv  in  I'nrliameut,  that  the  linen  trade  of  their  countrj^  bail  fallen 
ously,  arnl  that  in  1852,  only  50,UG1  yards  were  exported  to  toit*i^i  eountriest  Let  us  examine  this 
Apparent  ineoniii.steney.  In  1852,  ont  of  58,(502  packages  of  linen  fabrics  Bhipj>ed  Irom  Ikdfaa^t^  only  27 
wrre  sent  <lirect  to  foreign  countries,  and  yet  there  are  severul  Belfast  houses,  each  of  which  has  trunsuetiona 
in  liiicn5  with  foreign  statt^s,  averaging  fiYtm  £50,ULMj  to  -£8f>!),(X>0,  annually,  or  ec^ual  to  a  million  and  six  mU- 
lioiL-  of  \ardii  respectively.  The  exjtlanation  is  aimvjle,  anrl  it  is  this  :^-Betbrt"  the  extraorilinaiy  facibtiea 
QiY'  .  jim  narigation,  and  before  the  growth  of  Liverpool,  London,  Gla^^gow^  and  Southampton,  as  en- 

^Ir^  vjxirt,  the  Irij*h  mei*chant  shipi)ed  liiis  liuens  tlirect  fn:>m  Beliast  to  foreign  port?:.     In  1800^  the 

^^B*  quantity  of  13,126,340  yanh*  wa^  thus  exported.     Week  atliiv  week  the  vessel  lay  in  the  docks, 

^^pn  U  for  New  York,  or  Ilavanna,  or  Kio  Janeiro,  awaiting  the  shipment*  of  the  manufactun*riJ»   Now 

P  it€jy  >.UuUiier  leaving  Belfast,  Newrj',  or  Derry,  carries  it«  50  or  HM>,  or  51K>  boxes  ami  hali^s  of  btiens,  to 
I  iiwrpool,  Ghii«gow,  I^)ndon,  and  Southampton.  In  those  [lorts  are  to  be  found  veaiw^'ls  fiUinj^  up  rapidly 
L  JI^&Il  liXloUeii  and  ootion,  and  silk  and  hardware  gooils,  for  everj'  port,  in  the  world  where  BritiMi  commerce 
■  VMSiilMi*  Everj'  we<sk  fiist-<ailing  steanier^  dj'part  i or  America » and  for  the  ^lediterrane^in  and  the  Levant, 
I     Ati  '  .'*ek  the  customers  of  the  Irish  linen  manufacturer  n^ceive  fh*Bh  consigumenti*  through  the.se  con- 

T*  ueb.    In  a  word,  Ijverpool  and  (ilungow  are  to  Bel  last  what  they  are  also  to  Miinehester^  Sheflield, 

»n»i  i  .vL*i.  V — ^thc  great  shipping  fMjrtjJ ;  and  hcncx3  the  otlicial  (igun't*  of  Irish  exports  are  no  longer  to  be 
relied  on  us  indications  of  tne  extent  of  the  Irish  linen  trade  with  foreign  stiites* 

Aji  tx^gardis  the  growth  of  the  nuunifacture,  we  may  consult  a  few  figures.  There  were  exported  from 
Indbmd  to  Gn^it  Britain  and  foreign  countries : — 

In  inn 1,088.574  yards. 

175<i, 11,200,771       „ 

^^^^_  JHmi,  .       , 3a,{;7 0,008       „ 

^^^H  iaS5,  ......      .....  GO,916,572 

^^B^w  official  rettims  are  available  fince  1835,  but  taking  tbe  aswrtiiined  prtKiuction  in  that  year  and  thai 

^^hr  iscbtiti^,  tre  nuiv  put  down  the  present  uuike  at  about  lliO,<MlO,lHjo  vartis. 

^^^  Tl  i-  '  "'  !  to  fix  the  proportion  of  tho««»  fabrics  which  h  intended  fVir  the  home  as  di.HingnishiM]  from 
Uii?  fot'  t.     We  may,  however,  come  to  some  conclusion  as  regardi^  the  relative  quantities  shipjjed 

CO  ^acii  T  .r^  liy  a  r(4un^nco  to  tlie  LiveqKwjl  exports  of  linens,  as  it  is  through  that  port  the  great 

hoSM  of  Lritli  forwarded.     In  1852  there  were  shippe*!  from  Livei'pool — 


To  ttetJoiifU^Ute^  of  America,  .  .  35,11^  Packagoa. 
Britivb  North  America, .  ,  .  ,  ,     2,530         „ 

W«i  lndt», 14,088         „ 

Stmtti  America, 30,B26         „ 

Italiftti  States,  - 3,313         „ 

Biiain  and  Purtugal, 2,421         „ 


To  otlii^r  Europfjin  States,     .  .  .  ^  675  PackagaiL 

Turkey  and  E^'^'^pt, 981          ,, 

East  Indiua  and  China,     ,  .  .  «  &4 1         „ 

Au«tmlia,       882         „ 

Other  coimtritxa,      ...«,..  38         f^ 


L»  It  will  be  thns  s»-»en,  that  the  western  honiispbere  is  the  great  market  for  our  linens.  On  the  Continent 
^Hlf  £uTnr»e,  although  linen  fabrics  are  crmsumed  to  an  i in nien.^*  extent,  prohibitory  duties  shut  out  our  goo<]a; 
^^hL  until  tht5re  be  a  change  in  the  tariffs  of  France,  Germany,  Biu^isia,  and  Au^tna,  we  cannot  exjiect  to  gain 
^^HJDitfMuu  for  them  to  any  considerable  extent.  To  conipju^  the  present  consumption  of  Irish  linens}  in 
^^HfeK'ri'^i  with  wliat  it  is  in  Euro|>e,  we  may  put  the  ease  thus  :^^\)  milliong  of  people  m  America  consume 
^^■hTH  thnn  two  yariis  of  Irish  linen  |>er  head,  while  228  millions  in  Europe  tako  only  one  thirty- eighth  of 
nf\  liead.     Nntliing  but  obstructive  tariffs  could  prt^vent  Indan<l  baring  the  Imi'^  share  in  all  the 

liii  I  -'  of  tbe  world.    WTierever  we  meet  the  Fn-ncb,  the  Belgian**,  ajul  the  Germans,  on  equal  terma^  as 

im  iii#^  .-^uiti^s  of  the  ^Vmerican  Continent,  we  beat  them  out  of  the  held.     For  it  is  a  fact  patent  to  every  in- 
^wna-^  ihml  IrcLiud  now  produces  the  best  and  elieapeat  linens  in  the  world. 

It  luM  been  erroneously  stated  in  some  of  the  public  joumaLs,  that  this  department,  at  iUtistrative  of  our 
"*  nfttive  manufacture,  was  in>^K'rft*et!y  re[iri^seut<MJ.  A  carefid  insfw^cti«m  coidd  not  fail,  however, 
my  one  conversant  with  the  subject,  that  tbe  disphiy  was  complete  in  all  its  details,  and  that 
...td  iK>j»ition  were  the  only  jKiints  to  which  exception  could  be  laKcn.  As  n^'pects  the  Ibnner,  it 
t  \m  desirable  that  examples  of  the  Siime  kind  of  fabric  should  be  multiplied;  for  while  in  the  case  of 
other  great  textile  manufactures — silk,  wool,  and  cotton — colour  and  design  sc»  largely  ent4_^r  as  to 
_  of  an  cxt»*nded  n:'pn??entation  of  the  same  class  of  ju-tich\s ;  in  linen,  on  the  contrary,  the  absentx*  t»f  all 
and  tbe  limited  apjdieation  of  ornament,  i^euder  a  selt^etion  more  desirable,  especially  iis  the  spact;  that 
vcmkl  otherwiiii  be  occupied  by  a  repetition  of  ^jameness  can  be  mon'  appropriately  devoted  to  other  cibject*. 
The  gn?aC  faidt  of  the  Flax  and  Linen  Department  was  the  very  defective  arran^jement,  both  as  ri'gards  pro- 
ninwipe  and  Ugbt ;  and  it  ts  to  be  regretted  that  a  branch  of  Irish  manufacturing  industry,  which  is  so  far 
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in  advance  of  all  others,  and  which  has,  ahnost  hy  itself,  obtained  an  industrial  status  for  Ireland  among  the 
nations  of  the  world,  should  have  been  condemned  to  a  secondary  position  in  the  Building,  removed  from  the 
gaze  of  the  majority  of  visitors ;  only  to  be  found  bv  penetrating  through  side  alleys ;  a^  when  foand,  dit- 
appointing  the  seeker  in  the  want  of  effect  produced  by  insufficient  and  borrowed  hghting. 

The  total  absence  of  foreign  linen  fabrics  was  to  be  remarked  in  the  Dublin  Exhibition.  In  that  of  Loo- 
don,  in  1851,  there  was  a  very  considerable  display  from  France,  Holland,  and  Belgium^  the  Zolhcfcia, 
Austria,  Russia,  Switzerland,  and  even  from  Spam,  rortugal,  and  Italy.  It  would  almost  seem  that  foragn 
linen  manufacturers  dreaded  to  show  their  fabrics  in  the  stronghold  of  their  great  and  sucoessfid  rivaL 

England,  also,  which  contributed  to  the  Exhibition  of  1851  many  excellent  specimens  of  Bamsley  driDa, 
Enaresborough  sheetings,  and  Bridport  goods,  was  entirely  absent  on  the  late  occasion.  Scotland,  howerer, 
though  not  an  extensive  exhibiter,  yet  showed  a  fair  assortment  of  the  class  of  fabrics  manufactured  in  sodi 
larse  quantities  on  her  eastern  coast. 

In  the  Irish  display  scarcely  an  article  was  wanting.  The  Exhibition  furnished  examples  of  almost  ereiy 
fabric  made  in  the  Kingdom ;  and  the  quality  upheld  the  character  freely  conceded  to  Irish  flaxen  roannfiic- 
turers  by  all  consumers. 

It  is  not  to  be  supposed  that  this  excellence  has  been  of  easy  attainment,  or  that  it  dates  from  an  eiriy 
period  in  the  industrial  history  of  the  island.  It  is  true  that  the  manufacture  was  prosecuted  centuries  ago, 
and  that  the  use  of  linens  was  extensive  among  the  upper  classes  at  the  time  of  the  Norman  Invasion.  For, 
as  Campion  quaintly  says,  ^^  linen  shirts  the  wealthy  do  weare  for  wantonness  and  braverie,  with  wide  hang- 
ing sleeves,  pla}'ted ;  thirtie  yards  are  little  enough  for  one  of  them."  But  these  exaggerated  earments  were 
of  the  coarsest  texture,  and  they  are  stated  to  be  yellow — ^the  famous  Irish  bleach  being  then  imknown. 
And  when  bleaching  was  introduced,  and  the  Irish  linens  were  prepared  for  the  English  market,  the  colour  was 
extracted  by  the  rudest  means.  Attached  to  every  bleach-green  was  a  large  dairy,  which  furnished  the  add 
and  the  alkali,  now  supplied  by  more  scientific  means — cow  manure  then  providing  the  latter,  and  buttennilk 
the  former,  which,  up  to  1761,  was  the  only  acid  used.  In  1770  sulphuric  acid  was  successfully^  employed; 
in  1780,  potash ;  ana  in  1795  chloride  of  lime.  The  improved  growth  of  fiax,  the  machine-spinning  of  yiint, 
superior  looms,  and  numerous  ameUorations  and  curtailments  of  the  bleaching  process,  have,  by  slow  degrees, 
brought  the  manufacture  to  its  present  excellence.  But  though  the  skilinl  application  of  chemistry  has  in 
this,  as  in  other  arts,  effected  wonderful  improvements,  the  snowy  purity  of  the  Irish  bleach  is  mainly  to  be 
referred  to  the  humidity  of  our  climate,  its  alternate  showers  and  sunshine. 

**  Erin,  the  tear  and  the  smile  in  thine  eyes" — 

not  only  typifies  national  history  and  character,  but  is  as  useful  in  the  arcana  of  the  bleacher^  as  it  is  sug- 
gestive of  the  elegant  trope  of  the  poet. 

Irish  linens  may  be  divided  into  two  great  classes,  the  heavy  and  the  light  fabrics,  which  as  neariy  distin- 
guish the  home  from  the  foreign  trade,  ftere  are,  of  course,  exceptions,  some  being  suited  for  both  markets, 
and  there  is  the  separate  class  of  damasks,  to  which  decorative  art  lends  a  new  feature.  The  taste  of  the 
home  consumer  is  chiefly  for  the  sound,  close,  substantial  fabrics,  durable,  and  comparatively  dear ;  that  of 
the  foreigner,  especially  of  our  great  customers  of  the  western  hemisphere,  is  for  the  light,  highly-finished, 
and  cheap  article.  The  Americans  would  rather  have  a  less  substantial  shirt  and  renew  it  more  frequently; 
the  Europeans  seek  strength  and  durability,  and  hoard  their  linen  for  generations.  As  a  striking  wtv  of 
showing  the  diflercnce  of  texture  and  quality  in  the  two  classes  of  goods,  it  may  be  stated  that  a  bundle  of 
the  same  number  of  yams  for  the  best  make  of  hea\y  linen,  sells  up  to  95.  6</.,  and  for  the  commonest  make 
of  export  lin(»n,  can  be  had  down  to  ^s.  Od.     All  depends  on  the  nuality  of  flax  employed  for  the  purpose. 

Of  plain  heavy  shirtings  there  were  good  examples  in  the  Exhibition.  All  were  excellent,  and  the  closer 
the  examination  the  more  fully  did  their  whiteness  of  bleach  and  evenness  of  texture  appear.  Fronting  lioen 
was  also  shown  by  several  exhibitors.  It  is  lighter  in  texture,  and  finer  in  the  set.  A  branch  of  the  latter 
section  of  the  trade  has,  within  a  few  years,  risen  to  some  importance,  viz.,  the  manufacture  of  plaited  shirt 
fronts.  By  an  ingenious  invention  adapted  to  the  loom,  these  fronts  can  be  woven,  in  different  patterns  of 
plaits,  in  a  superior  manner  to  the  former  mode  of  stitching  by  hand ;  and  as  they  are  produced  much  cheaper, 
an  extensive  consumption  has,  in  consequence,  arisen,  chiefly  in  the  United  States.  The  houses  of  Messra 
Harrison,  Brothers,  and  Sprott  and  Co.,  both  of  Dromore,  confine  themselves  to  this  article,  and  their  ^>e- 
cimens  afforded  a  good  idea  of  the  variety  of  pattern. 

In  the  class  of  export  goods  the  chief  exhibitors  were  Messrs.  Murland ;  Fenton,  Son,  and  Ca  ;  and 
J.  Hind  and  Sons.  The  highly-glazed  surface  of  some  of  their  goods,  produced  by  extra  beetling  or  calen- 
dering, was  a  characteristic  tj-pe  of  the  appearance  looked  for  by  South  American  consumers,  the  eflect  being 
to  flatten  and  consolidate  what  would  otherwise  be  a  rather  rough  and  flimsy  fabric.  In  this  class  also  might  be 
seen  great  diversity  of  folding,  a  gaudy  style  of  ornamentation,  and  a  recurrence  of  Spanish  names  and  titlo. 
Some  of  these,  such  as  Silesias,  and  Irlandas,  indicate  the  origin,  either  present  as  in  the  latter,  or  anterior 
as  in  the  former — the  Silesias  being  now  Irish  goods,  though  the  Gorman  name  is  retained  to  meet  the  fancy 
of  the  market.  Then  there  are  Crcas  and  Platillas,  and  each  piece,  again,  is  stamped  with  such  phrases  as 
^''hilo  puro^^''  '•'•  garantizado^''''  "  todo  hilo^''  &c.  &c. ;  so  that  the  Cuban  or  Mexican  caballero  may  feel  secure 
that  he  is  buying  linen  in  its  integrity,  and  not  union  or  cotton  with  an  imitative  finish,  while  the  attractive 
title  of  " grano  de  oro''  doubtless  si'lls  many  a  piece. 

Another  extensive  class  of  goods  are  sheetings,  and  here  the  Scotch  manufacturer  comes  into  competitioB 
with  ours,  but  generally  keeps  to  the  coarser  range,  leaving  the  finer  to  the  Irish  maker. 

In  drills,  Ferguson,  of  Drogheda,  showed  a  variety  of  handsome  patterns  ;  D.  Lindsay,  Dromore^  a  serie* 
of  excellent  gootls,  both  plain  and  fancy ;  and  K.  Roddy,  some  of  very  superior  quality.  These  fabrics  ire 
now  made  in  great  variety  at  Belfast,  and  the  character  of  the  numerous  patterns  employed  was  well  indi- 
cated by  the  small  specimens  in  the  Royal  Flax  Society's  case. 
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HoQandsH  m  called  from  the  country  where  they  were  formerly  mjide,  were  admirably  represented  by 
Messrs.  W.  Kirk  and  Son'»  collection. 

Lawns  and  cmiibrics,  which  fonn  a  lar^c  and  mpidly  incrcnsing  branch  of  the  manufacture,  were  chiefly 
exesopHliiHl  in  the  cases  of  Mr,  ITenning^  Warin^stowu,  and  of  iMes.si"s.  Bull  au<l  Co.,  Lurgan.  The  advance 
of  the  caiubric  manufacture  la  highly  interestinj^,  as  ahowiiitif  the  capubility  of  Ireland  for  prothicing  dcj^crip- 
tioDs  of  linen  tkbrica  in  which  foreif^  countrieri  luid  pit?viously  attained  great  caiinence*  Every  one  hais 
liearil  of  French  cambrics  as  being  the  fw  plus  ultra  of  extxjllenec,  and  yet^  at  the  present  day,  the  fabrics 
known  in  the  home  market  by  that  title  are  almost  exclusively  Irish.  So  rapidly  did  the  Irish  manufacturers 
tz^nd  on  the  heels  of  their  fon^gn  conipc^titoi-s  tlmt,  in  1845,  it  was  declared  that  for  ever)'  KXJO  pieces  of 
Fncncb,  I6,<,KK>  pieces  of  Irish  were  sold^  altboui^h,  in  thf;  Interval,  the  duty  on  foreign  cambric  was  consi- 
derably reduced.  Since  then,  one  Irii^h  marmfaeturer  has  Wen  known  to  eftect  sales  of  cambric  to  the  value 
of  £>wXM>  in  a  Sfin^le  day  in  London,  In  lH'i2  only  i4,;iH4  piece.H  of  French  cambric  and  lawn  were  imported 
into  the  United  Kingdom ;  and  even  thi^  extremely  deci*eaM'd  amount  nmi?t  be  taken  euni  grano  salis,  for  it 
b  an  established  fact  that  Irish  cambri<"H  have  often  been  bought  by  Parisian  houses,  and  sent  into  England 
Afiain  as  French  manufaetime.  So  much  for  a  name  !  Wliile  our  inanufacturexs  have  beaten  the  French  out 
01  the  market,  in  all  coarse  ami  medium  qualities,  the  latter  >till  maintain  a  superiority  in  the  ver^'  fine  elaas 
of  goods.  But  even  in  the^e  everv'  year  sees  their  pw-emineuce  lesR^ned,  A  few  years  ago,  it  was  objected 
)  Irish  cambrics,  that  though  exoellent  m  quality,  they  wanted  t!ie  lightness  and  traanparency  of  the  iVencb 
This,  however,  ia  no  longer  the  caR',  as  was  ilhistrated  by  the  fabrics  in  the  Exhibition,  many  of 
lich  showed  a  gauzy  texture  almost  rivalling  book- muslin. 

There  remains  to  notice  a  section  which  embodies  a  new  feature, — that  of  ornament — and  which  incbnien 
:  table  linen,  and  print<*<l  linens  and  eaiobrica.     As  the  oidy  branch  of  the  maniii'actiu"e  reauiring  the 
application  of  design,  it  deiierves  a  cai'cful  study,  and  a  close  scrutiny  of  the  extent  to  whicli  the  rules 
of  ccimci't  tiu^te  have  been  observed. 

Tht  itinlu;trinD  of  decorative  art  to  linen  fabrics  involves  a  consideration  of  the  nature  of  the  materiid, 
its  pec  >  ind  the  treatment  whiili  thesi?  require.     Other  textile  manufacturers  more  or  less  call  in  the 

adjunrr  r,  which  renders  decoration  at  once  more  ample  aiul  ntore  facile.  In  damasks  we  have  to  deal 

Viib  a  total  absence  of  colour^  and  can  only  rely  upon  the  etJect  produced  by  bj^ht  and  shade,  in  the  dispo- 
stion  of  warp  and  weft,  Floridity  of  onianientfition  shoul*!  he  avoided,  and  chasteness  and  elegance  &tndie<J, 
vHh  a  careful  reference  to  the  purposes  of  the  luati'rial.  Vc^rj^  few  of  the  damask*)  shown  in  the  Exhibition 
marc  fm?  from  the  fault  of  overcrowding  with  a  confusion  oftlowers  and  foliage.  It  must  be  admit teil, 
bcrwever,  that  the  taste  of  the  coninumer  has  to  be  studied  Ijy  the  manufacturer;  and  that  the  fornter  very 
^4*t»iei»ilv  estimates  his  table  Unen  by  the  amount  rather  than  the  rlianicier  of  its  decoration.  This  mere*- 
tri  te  is  apparent  not  only  in  the  article  of  which  we  treat,  but  in  almost  all  others  which  involve  the 

a.  ijf  design;  and  it  is  assisted  and  jiandered  to  by  the  faeihty  which  machinery  has  given  to  the 

alnicM  miinite  multiplication  of  copies,  llie  cost  of  a  design  is  a  mere  bagatelle  when  spread  o%x^r  a  large 
unonnt  of  saleii;  and  consocpiently  manufacturers  are  quite  ready  to  give  full  mensuro  of  ornament  where 
tiN]iiircd.  It  was  ver>"  ditllrent  iu  the  earlier  periods  of  the  world  s  industrial  history,  when  the  designer  and 
thit  worker  were  generally  coinbined  in  the  same  indiWdual.  Yet  we  cannot  regret  the  change  that  has  b(^n 
wivmglit  by  the  Jacquard  loom  and  the  tbnnder'a  mould,  as  it  brings  within  ea^iy  reach  of  the  multitude  whftt 
%h^  w«?althy  alone  could  formerly  obtain. 

In  the  ornamentation  of  damask,  iloral  patterns  prevail,  and  they  are  the  leaj^t  aflTeeltefl  by  eriticiem.    The 
mniartas  de  richesses,  Jilluded  to,  was  very  conspicuous  in  several  of  the  table-cloths  exhibite^l  by  Msssn. 
J,  Coulson,  and  Henning.     A  design  termed  the  '*  Ardonie  Exhibition  Pattern,"  of  the  first-named 
3IT,  shows  nearly  thirty  distinct  species  of  flowers,  all  well  drawn  and  gracefully  cpmbiiiiMl ;  but  the 

,  to  a  criricai  eve,  is  marred  by  this  very  profusion.     Mr.  Roddy's  table -doths  are  carefully  designed, 

and  the  natU^ms  well  executefl. 

Anotner  class  consists  of  hemldie  devices,  ciphers,  &c.,  executed  expressly  for  noble  fannlies,  cJubs,  and 
regjiiurnt.ll  mess*»8.  Mr.  Coulson  is  the  chief  exhibitor  of  these,  and  it  will  be  observed  that  the  best  result 
b  pmdn<>«*?  by  the  necessarj'  simplicity  of  the  design,  and  the  ahsence  of  tUstracting  variety.  It  is  to  be  note^l, 
h.  'too  much  attempted ;  at  least  this  objection  would  be  made  by  those  arbiters  of  taste 

w  I  ly  tlat  treatment. 

I    r  i-  r^till  a  qiiaUio  ve^tata ;  one  side  roundly  objecting  to  its  employment  in  any  textile 
f  I  !.'  V  Jii>tsts  that  it  is  new*ssary,  in  order  to  give  the  requisite  degree  of  richness  and  variety, 

ana  u>  a%oKj  inr  stilVnLs.s  of  mediapval  or  pre-Raphaelite  art.  One  thing  is  certain,  that,  with  the  great  nut^ 
of  dMlometis,  relief  is  alwavs  lookt*d  for,  probably  becausi*  the  tendency  of  design  has,  for  a  lung  period,  been 
lo  mfodooe  nature  as  imitatively  as  {lossible. 

llbere  ia  a  ehus  of  (hima>k  clcsigns  which  certainly  sins  against  the  rules  of  correct  taste,  viz. : — the  repne- 
jgillli^.r«  .it*lrni<U-  <»"*s,  buildings,  arehitectund  ornaments,  and  copies  of  designs  applied  to  cemmio  works, 
Hf  £3I2T  is  of  antiquity.     As  an  instance  we  may  refer  to  the  ^'  Forrlaiid  Vase  PatteiV  of  Mr. 

Hcnnit  n>nresented,  no  doubt^  and  ti>  be  wonden^d  at  as  a  triumph  of  manuf:icturing  <ikiU  in 

toi/j/m  tne  humtm  figure  and  the  expression  of  the  teatures  ;  but  quite  nnsuitjible  when  the 

aUsati'  itble  linen  is  taken  into  account.     Another,  the  *^  Egj*ptian  Pattern,'*  the  mechanical 

iacacttliott  of  whirh  is  equally  excellent,  is  open  to  a  similar  objection.  In  the  Exhibition  of  1851  a  Dim- 
fegmlJgM*  manTifacturcr  stiowed  a  table-cloth  containing,  as  a  centre,  a  correct  view  of  BtilmonLl  Castle,  and 
im^illif  T  1  shield  of  precious  metal  presented  to  Priiic**  AllnTt.     Again,  in  our  own  Exhibition^  Mr. 

Aailrt-'  d  !!  table  napkin  with  the  emblems  of  Ireland-^a  wolf-dog,  round  tower,  harp,  &c.     The 

iinh  of  ail  i-ts  in  appljnng  to  what  should  be  considered  a  flfti  mr/ace  objects  totJiUy  out  of  keeping 

with  it,     AN  i>lace  our  bouquets  on  sphinxes  and  ibises,  nor  range  our  dishes  against  the  perpendi- 

miar  wiUvot  infb  ruund  towers  and  Balmoral  Castles,  nor  set  our  plates  on  the  top  of  the  Portland  Vase,  nor 
oar  wiat  glasBeB  on  antique  shields.     Wreaths  of  flowers^  as  in  the  time  of  the  Uomuns,  may  be  strewed  on 
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the  festive  board ;  foliage  may  add  freshness  to  it,  or  geometrical  patterns  may  give  the  idea  of  a  teateDated 
or  mosaic  surface  ;  but  farther  than  this,  at  least  with  correct  taste,  we  should  not  go. 

These  errors  are  by  no  means  confined  to  our  own  manufacturers.  Those  of  Germany,  Franoe,  and  Bel- 
gium, who  exhibited  in  London,  in  1851,  showed  the  same. 

It  is  strange  that  so  little  of  the  foliage  of  trees  and  plants  should  be  employed  in  damask  designs ;  yn- 
senting,  as  they  do,  such  a  variety  of  appropriate  and  graceful  forms.  One  of  Air.  Andrews*  cloths,  termed 
the  ^^  Fern  Rustic  Pattern"  showed  how  agreeable  a  combination  can  be  so  effected.  Another,  and  most 
suitable  style,  appears  totally  neglected,  none  of  the  damasks  shown  at  Dublin  having  adopted  it,  and  hot 
one  example,  a  German  cloth,  in  the  Exhibition  of  1851,  having  presented  it.  The  style  referred  to  is  the 
endless  variety  to  be  found  in  geometrical  patterns,  arabesques,  mosaics,  Byzantine  ornaments,  &c  &c^  all 
highly  suitable  and  perfectly  correct.  Even  with  floral  decoration  a  diaper  treatment,  i.  e.  sprays  arranged 
geometrically  in  diamonds  or  squares,  would  be  found  much  more  satisfactory  for  the  space  between  the  border 
and  the  centre  than  the  handfuls  of  flowers  now  thrown  in  at  random,  which  lessen  the  effect  of  the  centre 
and  are  paltry  in  themselves — as  witness  the  "  Clarendon  Pattern"  otherwise  admirable.  Another  desirsUe 
mode  of  treatment,  of  which  there  was  no  example  in  the  Exhibition,  consists  in  rays,  say,  of  climbing  flowers, 
diverging  from  the  (%ntre  to  the  border ;  and  this,  also,  would  be  in  keeping  with  the  general  principle  of 
making  the  centre  the  principal  object,  and  the  rest  of  the  ornament,  except  tne  border,  subservient  to  it  It 
is  almost  a  pity  that  so  much  pains  should  be  lavished  on  the  border,  when  so  large  a  proportion  of  it  is  toned 
over  the  side  of  the  table  and  does  not  meet  the  eye,  so  that  to  see  a  table-cloth  it  must  be  hung  up  or  laid 
out  perfectly  flat.     This  also  might  be  remedied. 

It  may  appear  rather  as  hypercriticism  to  allude  so  largely  to  the  deficiencies  of  style  existing  in  oar 
damask  manufacture.  The  excellence  of  the  fabric  and  its  purity  of  bleach  atone  to  a  great  extent,  and  cray 
Irishman  must  feel  a  pride  in  reflecting  that  these  beautiful  fabrics  are  sought  far  and  wide,  and  that  tM 
tables  of  few  European  sovereigns  are  without  specimens  of  Irish  manufacturing  skilL 

Another  branch  of  the  linen  trade  is  illustrative  of  design.  In  the  Exhibition  were  shown  cambrics,  lawns, 
and  linens,  printed  for  ladies*  dresses,  and  handkerchiefs  with  border  patterns  in  colours.  The  designs,  gene- 
rally, were  fair,  and  some  of  them  tasteful.  They  consist,  for  the  dresses,  of  delicate  sprays  of  flowers  (£iefly 
in  stripes,  and  the  effect  is  increased  by  narrow  altemate  rows  of  open-work ;  for  the  handkerchiefs,  the  bor- 
dering is  either  floral  or  geometrical  The  colours  are  chiefly  of  the  more  subdued  tints  ;  where  glazing 
ones  are  used,  it  will  be  seen  that  the  effect  is  lessened.  These  dresses  are  chiefly  for  the  American  and  West 
Indian  markets.  The  material  is  delightfully  cool  in  a  hot  climate,  and  is  preferred  to  muslin.  Some  ona- 
mental  embroidery  was  also  to  be  seen  on  shirt  fronts ;  but  few  of  the  patterns  were  remaikable  for  their 
skill,  while  some  were  intensely  vulgar.  Indeed,  the  skilful  arrangement  of  straght  lines  has  a  better  efet 
in  the  plaited  fronts ;  and  some  of  the  handkerchief  borders  which  merely  consist  of  narrow  cotton  recti- 
linear stripes,  arranged  in  greater  or  less  thickness,  with  altemate  spaces,  are  preferable  in  point  of  chaste- 
ness  to  the  printed  borderings. 

These  remarks  on  ornament,  as  applied  to  linen,  would  be  incomplete  without  a  reference  to  the  extnnal 
decoration  of  the  fjibrics  intended  for  home  and  foreign  markets.  Prettiness  is  the  general  characteristic  of 
these,  and  novelty  is  much  studied.  Coloured  prints,  embossed  paper,  gilded  or  silvered  bands,  ribbons, 
stamps,  &c.,  &c.,  are  in  wonderful  variety.  Some  are  tawdrj-,  but  others  are  ver}-  beautiful.  It  is  well  known 
that  this  mode  of  decorating  linen  intended  for  the  United  States,  the  West  Indies,  Cuba,  Brazil,  Mexico,  ^c, 
isamattorof  mucli  import  in  the  sale  of  the  goods,  and  those  who  carefully  examine  the  materials  employed 
in  embellishing  a  Platilla  will  not  Ixj  surjmsed  to  learn  that  the  cost  is  often  enhanced  by  a  halfpenny  or  a 
penny  per  yard  on  tlie  fabric.  It  is  stated  that  some  £60,0(K)  are  annually  paid  by  Irish  manufacturers  for 
these  ornaments.  They  were  formerly  exclusively  obtained  from  London  and  Paris,  but  of  late  some  enter- 
prising persons  in  Belfast  have  gone  into  the  trade,  and  make  large  (juantities  of  certain  desc^riptions  of  bands 
and  boxes.  The  Belfast  Sehool  of  Design  has  produced  some  creditable  patterns  for  these,  two  of  which 
were  contributed  to  tlie  Exhibition.  Notwithstanding  the  prettiness  of  these  ornaments,  they  cover  up  too 
much  of  the  linen,  and  distract  the  attention  from  its  intrinsic  merits.  In  IMr.  Roddy's  collection,  and  in  that 
of  Messrs.  Fenton,  Son,  and  Co.,  the  specimens  of  linen  for  the  home  market  were  simply  tied  with  longi- 
tudinal ribbons,  and  in  other  instances  plain  bands  of  dark  blue  ghized  paper.  The  qmetness  of  these  was 
an  absolute  relief  after  the  glare  of  the  ornaments  employed  in  goods  for  foixtign  markets.  It  was  observed 
in  the  Exhibition  of  18.51  that  the  German,  French,  and  Belgian  Hnens  were  decorated  in  a  wretched  man- 
ner. In  the  Zollven'in  department  e8p<?cially  they  were  to  be  found  wrapjxid  with  bands  of  badly  coloured 
paper,  stamped  with  the  most  uncouth  designs.  In  addition  to  the  greater  cheapness  of  Irish  goods,  their 
high  degree  of  embellishment  has,  doubtless,  contributed  to  give  them  the  command  of  South  American  mar- 
kets, where  the  people  have  a  taste  for  brilliant  colours  and  beautiful  forms,  arising,  no  doubt,  from  their 
familiarity  with  the  gorgeousness  of  the  animate  and  inanimate  nature  by  which  they  are  surrounded. 

Our  task  is  now  completed.  "We  have  made  the  Flax  and  Linen  Department  of  the  Exhibition  the  text 
for  a  popular  reriew  of  the  history,  statistics,  and  present  aspi'ct  of  this  great  national  industry'  in  all  iu 
branches  ;  and  have  thereby,  it  is  to  be  hoped,  aroused  feelings  of  inten*st  and  pride  in  the  success' which  hai 
attended  the  exercise  of  skUl,  perseverance,  and  intelhgent  toil  on  Irish  ground,  with  the  aid  of  Irish  beadi 
and  hands. 

We  have  necessarily  lefl  out  of  our  theme  the  numerous  subordinate  industries  which  this  great  Hnen 
manufacture  has  called  into  life, — the  iron-founding,  the  machine -making,  the  chemical  works  which  mpptf 
the  materials  for  bleaching,  the  paper  mills,  and  the  felt  works  which  use  up  the  commonest  refuse  of  flaxen 
fibre,  converting  it  into  the  substAnce  on  which  these  pages  come  In'fore  the  public  eye,  or  which  roofs  our 
houses,  and  sheaths  our  ships.  We  have  not  touched  upon  the  delicate  manufacture  of  lace,  making  into 
fabrics  fine  as  gossamer  the  fibres  of  that  same  plant  which  furnishes  the  material  for  the  thickest  and 
strongest  cables.  We  have  equally  omitted  all  mention  of  the  ropes,  the  twines,  the  fishing-nets,  which  pre- 
sent a  ruder  but  most  useful  application  of  this  material 
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Wc  have  spcn  how  the  flax  plant,  after  ai!*3rdin|r  profit  and  emplojment  to  the  fSirmer  and  labourer,  haii 
been  convert<?d,  by  the  agency  c>i'hiindii>ds  of  thousands  of  the  Uliiter  popidation,  into  manufactures  repre- 
«i£iitittg  the  3  early  value  of  more  than  four  niillious  6i(erliii«^  ;  atU^r  rewarfhu^,  eiiually,  the  toil  of  the  artiean 
and  tbe  eut4,'r|jri»t:»  of  the  eapitalist;  and  that  theiMi  uimiufat'tures  have  Ixt-n  distributed  over  the  whole  Mirfaca 
of  the  ciTilizeii  globe,  making  our  little  inland  widely  known  as  on  industrial  eountr}^  in  every  foreign  Htnt<;. 
Wi«S  we  to  pursue  the  subject  fait  hej\  we  nu^dit  point  to  the  couipanitive  ahsence  of  pauperism  in  ourmanu- 
UMi-uniiL'  dintricts  ;  to  the  wonderfiil  rise  of  their  cjipital,  Belfast^  from  u  little  fishing  village,  unuauiediu  tlie 
c^  ,  to  the  position  of  a  city  of  more  than  1(MJ,<M>0  souh^  crowded  with  factories,  posseaaing  a  iner* 

ca-  r  greater  than  that  owned  by  the  first  f>ort  of  Fritnee,  exjjencling  in  the  inipn>vements  of  its  streets 

ftiMi  harUjur  upwards  of  i!7iM),«XK),  constructiog  railways  and  canaL  at  a  eos^t  of  more  than  two  millions  slot* 
ling^  and  in  iu  uumeruus  public  institution?*  showing  that  its  citizenB  are  alive  to  the  utility  and  amenity  of 
9dence  and  literature,  us  well  as  to  the  claims  of  suJleriug  humanity. 

Of  the  future  of  Ireland's  linen  manufacture  we  can  Bcarcely  predicate.  It  holds  that  vantage-ground 
which  will  enable  it  to  seize  every  opening  which  the  progress  of  liberal  commeiiial  policy  may  make  for  it 
in  foreign  realms.  The  last  vestige  of  jirotection,  us  regartls  the  admission  of  fojvigu  tlax  and  flaxen  pro- 
ducts intci  the  United  Kingdom,  has  vunished.  Hax,  yams,  and  linen  fabricsT  have  all  fret»  entn'  to  an  open 
Gooinetition  with  the  pnHluctions  of  Irish  soil,  aud  the  labour  of  Irish  hands*  Did  but  other  countries  follow 
tliisleiid.  our  linen  manufacture  would  equal  in  it.s  extent,  and  in  the  rapi<lity  of  iti«  pn)gres,s,  its  gigantic  nvaL, 
ibi!  oott^in  manufacture  of  f  treat  Britain.  We  should  th(*n  have  BelfaiftB  in  the  tSouth,  Ballymenas  and  Ar- 
aa^fi  in  the  We*t ; — the  inland  would  rewound  with  the  hum  of  hunian  bees  ; — the  trade  of  our  ports  would 
no  lijngvr  be  confined  to  the  shipment  of  raw  agricultural  pi-oiluw,  but  would  include  quantities  of  manufac- 
tiir-.«  f'  '■•-'-I'ntmg  for  the  most  part  the  wages  of  ladjour.  But  as  to  the  future  eouuuercial  policy  of  our 
E  ighbours  wc  cannot  5j>eculate.     Wc  may  draw  hojj^ful  auguries  from  the  more  certain  increa£e 

of  ^..  ^  „„„.  ja  in  tho^  foreign  countries  to  whitrh  we  have  free  accesis,  from  the  gi'owth  of  nut itmstnicing  their 
<imiit  to  British  colonization,  aud  from  the  incrt^asing  earnings  of  the  massei*  at  home  leading  loan  increiBe 
in  toe  consumption  of  man uf actings*  Meantime,  we  have  to  aim  at  extending  the  growth  of  the  raw  mate- 
n^  throughout  Irebnd,  at  the  application  of  the  power- loom  to  weaving,  and  at  uW  requii^ite  impn>vement« 
in  the  different  prtxvjsses  of  the  triidc.  Half  a  eentun\  nay^  a  quarter  centurv  hence,  a  Dubbn  Exhibition 
Bomv  contain  flax  of  the  qualities  then  to  be  shipped  in  quantity  to  France^  Belgiuin,  and  Italy ;  yam  from 
imr  fiurtories  finer  than  any  now  tireamed  of;  lineup  of  all  kim.ls,  made  by  the  power-loom,  bettex  and  dieaper 
tiiaa  «tv  now  woven  by  hand ;  fabrics  tis  made  up  for  the  Australian,  the  New  Zealand,  and  the  Fol^uesian 
mfto*;  Kerry*  cambrics,  Galway  drilk! — J.  M. 


L  AsevUKW^  MiCHAiCL,  Uoyol  Manufactory,  Anlnvno^ 
BdfiMly  Mtnnfiii'ttf'* — Super-t^tm  doublv  damiuk  tabic 
flMli  ilM  '^Iteciidon  Pattern/'  a  speeimeD  of  natural 
flVOTM  tHbrfUIIjr  arrafi^i,  aud  amon;;  them  the  nationftl 
md  inAitftrial  «niyiMii«  of  Ireland,  the  shamrock  and  flax 
ligjiili,  iatannmn  with  each  oth^r— aUo,  two  table  napkin'* 
tm  foaldt,  oner  with,  and  one'  without^  spting^ — ^thb  {mtt^m 
WM  ^torigned  tpedally  for  the  table  liimi  preBent«!d  by  the 
Bojnl  SocittT  §0T  the  Cultivation  of  Flax  In  Ireland  to  the 
bH  midarmdioa  when  Lonl  Lieutenant;  ^ui^er-extra  dou- 
Uf  '^f'^r*^  tahie  cloth,  the  ^*  Anloyno  E^diibition  Pattern,'^ 
•  my  fidi  pattern,  composed  of  a  great  variety  of  flowers 
tnm  attore*  gnntped  in  a  new  style,  with  two  table  napkias 
toncteh:  4l»>u)ite  damoiik  table  eloth,  new  pntteni,  the 
*•  Fan  Ra^c  Patt^m,"  comp<j»ed  of  a  great  variety  of  fcnw 
(jhliiiiqiMlj  grouped;  tahlc  napkin  with  coat  of  arma, 
ttti  anoilMr  with  emblems  of  Irdand 

%  BkSJU,  Tbomas,  &  Co*,  Bellevue,  Lurgan,  MftniifaC' 
txhsTK. — Cambric  handkcrchjefK,  borderwl,  printed,  hem- 
Hilclwd^  ttiduxL,  aad  embroidered  (in  the  loom);  printed 
^■M*  aim  MBbraidcred  (in  the  loom). 

fw  SliKMSnat,  JoEcr,  Kirkaldy. — Bleached,  extra,  navy, 
nd  tWMt  ounFBM,  tow-yam,  and  sail-twme— span  by  R  & 

4.  Caimoji,  B-,  Randalatown,  Coaaty  Antrim.  Manufac- 
tanr, — Bkachtd  liiiena. 

6^  Cismnaax.  Hiix,  &  Co.,  Linen  Merchant*,  and 
mmtina  Ifaabridge.  Manafactnrerri. — Binl-€>x  diapens, 
n^nifbtfnnil  from  prime  liuen  yarn, 

6.  Con>o»,  JAMfii,  &  Co.,  Usbam,  and  Criven-stPeet, 
^Ibhb4*  Irf^odon,  Manufacturers.— SfK^iniena  of  superfino 
tau^  table  doth»:  napkins^  appropriately  omamentc<l 
vitil  cmofial  Itearinga,  bad^i^cs,  devicei);  and  in^riptions^ 
Anibr  to  ihom  prepared  for  Her  Majeitty,  and  the  leading 
ftObflSty  BOd  e;mtTy. 

7,  Eixirrrr,  J.,  Thoma*-ftt«et,  Doblin,  Manufacturer.— 
E«|af  and  iwiaeti  fruci  Iiuh  hemp  tud  flax. 


8.  Fknton,  Son,  &  C^.,  Onen  Hall,  BelfasL — Coiw  of 
lineii  fabricji;  prize  linen  of  the  Elxhihition  of  1851 ;  fknulj 
aiid  light  Ujien,  for  the  home  and  foreign  trade. 

9.  FKnfir."*(>s,  FREPKEirit  C*,  Fair-street,  Drogbeda,  and 
Linen  Hall,  Dubhn, Linen  Merchant — Ma«ufac'tur«Kr  of  goods 
suited  for  home  confluniptiuu  and  exportation  ;  npedmeiis 
exhibited  nf  imperial  and  fancy  linen  driUs;  Imens,  lawtia, 
and  pltttillafl  ;  gtjoda  adapted  to  ihc  European,  East  and  Wcat 
Indian,  and  other  foreign  market*. 

10.  FixLATsaN,  BoisriELD,  &  Co.,  JohnstatMS,  near 
Glasgow,  Manufat'turera,— 8|>ecimens  of  tailor's  tbr^d,  in 
Tirioua  colours  and  numlicrs  made  up  in  r(v\h  amd  »keina ; 
patent  satin  tinish  thread;  sho*^  thread;  hemp  thivad  and 
cloeing  thread  ;  flue  white  gimp  iJirtMid  for  lace  ;  fine  black 
silk  thread 

1  L  FiTzomnoN,  J.,  Glin,  County  Limerick,  Prodncer. — 
Gray  and  whit**  linen  dncfc. 

1*2,  Fletcher,  A.,  &  Co.,  St.  HoOox  Flax  Mill§,  Glaa- 
gow. — Linen  threads,  and  lihoe  threads. 

13.  GwMJHEOAK,  J.  &  R.,  Upper  SackTille-rtreet,  Dub- 
lin, ProprietoTB. — Irish  linens  ;  abeetings  ;  table  liaicn  ; 
worked  cambric  liandkerchiefa. 

14*  GRAJ5WELL,  CiiADwicK  &  Co.,  Dfoghoda*  Manu* 
fiitiuiora. — Linen  yama,  tOO  to  520  lea.  tn  ditferent  fltagiM 
of  maQa&cture»  &im  Iriah  and  Courtrai  flax. 

15.  Gbawt,  G.,  Sc  Co.,  Armagh,  Proprietor, — Soil  etn- 
vaaa;  canvaMyam  in  the  green  Miite  canva««  yam  in  ih* 
boiled  etate^  all  made  from  hand-at  utcbed  Irish  flax. 

16-  HAftiu»0N,  BitoTiiKita,  Dromore,  Comity  Down,  M*- 
nufiictnrere.— Linen  Airt  fttantingi,  in  various  patterns,  afl 
woven  m  the  loom ;  frontingi,  «nbpo«d«red,  Tetood,  printed, 
«tc. 

17.  KiRit,  W.,  &  So!f,  Annvale,  Keady,  Cotui^  Ar- 
magh,  M an ufaetnrcra.— Rough  brown  linen*;  linen  hoUaoda; 
bleacljwi  linen  drafters ;  lining,  famUy,  and  fronting  lineni ; 
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18.  Kwox,  A.,  Linen  Hall,  Dublin,  Manufiwiturer. — Irish 
idieedngs,  diapers,  and  towellings. 

19.  LocKHART,  N.,  &  Sons,  Kirkaldy,  Manufacturers. 
— Linen  bed-ticks,  rough  and  calendered,  woven  by  hand ; 
grain  sacks,  hand-wove ;  diaper  and  Portobello  bath  towels ; 
water  twist;  checks. 

20.  Local  Committee  of  the  County  Kerry,  The, 
Tralee,  Proprietors. — Hand-loom  diaper  table-cloths. 

21.  Leadbeater,  J.,  &  Co.,  Belfast — Specimens  of 
yam  and  linen;  cloth  manufactured  of  flax,  prepared  by 
the  patent  process  of  exhibiters. 

22.  Lindsay,  D.,  Ashfield,  County  Down,  Bfanu£Eicturer. 
— Table-cloths,  and  napkins  of  single  and  double  damask ; 
strong,  light,  and  fancy  drills ;  mosquito  netting ;  shirt  fironts, 
I^ted  in  the  loom  without  using  the  needle. 

23.  M'BiRNEY,  CoLLis,  &  Co.,  Aston's-quay,  Dublin, 
Proprietors. — Damask  table-cloths ;  linens  of  various  quali- 
ties; cambrics. 

24.  M'Cay,  T.,  Dromore,  County  Down,  Manufiicturer. — 
Fine  linens. 

26.  M*DoNALJ>,  H.,  Leinster-row,  Kevin-street.  Dublin. 
— Patent  sash  line,  manufactured  from  Irish  and  foreign 
hemps ;  window  blinds  ;  cords  and  fancy  twines ;  a  six-strand 
machine  line,  the  first  made  in  Dublin. 

26.  MuRLAND,  H.,  Castlewellan,  Bleacher  and  Producer. 
— Irish  linens  for  the  United  States  market. 

27.  Oldham,  S.,  &  Son,  Westmoreland-street,  Dublin, 
Proprietors. — Irish  Unens,  sheetings,  diapers,  lawns,  damask 
cloths ;  cambric  handkerehiefs ;  specimens  of  Irish  embroi- 
dery ;  quilts ;  toilet-covers ;  doyleys. 

28.  Roddy,  R,  Belfsist,  Proprietor. — Double  damask 
table  cloths,  napkins,  linens,  lawns,  diapers,  and  other 
linen  fabrics ;  mill  and  hand-spun  yams  ;  bleached  drills. 

29.  Rowland,  J.,  Drogheda,  Manu&cturer. — Damask 


and  diaper  sheeting  of  all  breadths ;  huckaback ;  Drogfaeds 
linens ;  dowlas ;  tickens ;  hooping ;  glass  doths ;  stair  cover- 
ing ;  rollering ;  drills  in  various  colours. 

80.  Royal  Flax  Society,  Belfast — Line  roviogs  for 
130  lea  and  260  lea  yams ;  line  and  tow  yams  from  6  l«a 
to  280  lea  ;  specimens  of  unbleached  and  bleached  fiibrics, 
including  heavy  and  light  linens,  drills,  diapers,  H^mac^ 
lawns,  cambrics,  mosquito  netting;  specimens  of  Cuicy, 
dyed,  or  printed  fabrics,  including  drills,  bed-ticks,  floor 
doths,  lawns,  cambrics,  linens ;  case  of  specimens  of  lineo 
yams,  &c,  the  manufacture  of  Messrs.  Gradwell,  Chadwick, 
&  Co.,  Drogheda ;  case  of  spedmens  of  linen  fabrics,  &c,  the 
manufacture  of  Messrs.  John  Hind  &  Sons,  Belfast ;  speci- 
mens sent  n  1774  to  the  Sodety  of  Arts,  by  Lady  Moira, 
comprising — coarse  wrappering  for  linens  for  fomiture  from 
the  backings  of  tow ;  coarse  dimity  for  upper  pettkoats,  and 
a  piece  of  Lady  Moira^s  own  gown. 

81.  SoPER,  R.  S.,  London,  Manufacturer. — ^Pktent  sadi 
lines ;  thread  and  worsted  blind  lines. 

32.  Speedie,  R.,  &  Sons,  Eorkaldy,  ManufiMtorer.— 
Bleached  linen  sheetings;  bed- ticks;  window-blinds;  oootilk 
huckabacks ;  diapers ;  towds,  &c 

33.  Todd,  Burns,  &  Co.,  Bfaiy-street,  Dublin. — Spe- 
cimens of  Irish  fronting  linens,  bleached  by  a  new  proeea ; 
Irish  cambric  handkerchiefs. 

34.  Tough,  Alexander,  k  Son,  Greenock,  ManufM- 
turers. — Coils  of  rope,  each  6  and  9  inches,  formed  upon  the 
highest  angle  with  the  greatest  tension  on  the  lesson,  and 
maintained  during  the  subsequent  operations.  By  this  pka 
a  great  amount  of  strength  and  durability  is  insined. 

85.  Watson,  J.,  Jamaica-street,  Glasgow,  Hanufiie- 
turer. — Fishing  lines  and  twines. 

86.  Wilson,  R.,  Dublin,  Manufacturer. — Hawsen; 
standing  li^^ing,  wormed ;  lanyard  rope ;  bolt  rope ;  flat 
rope  for  mining. 
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LEATHEB,  INCLUDING  FFRS  AND  SADDLEEY  AND  HAENESS. 


TffE  manafactftre  of  leatb^r,  and  its  various  applications,  popsess  pcmliar  mtere?«t  in  this  country,  not  only 
^       because  it  is  an  article  of  universal  consumption,  and  ct>ngequtnth'  the  basi&  of  great  manufactures,  but 
^pecaufc  its  production  is  ptM!oljarly  adapted  to  tlie  circuuistanees  of  Ireland,     We  shall,  there fo^:^  devote 
i  Ibde  tDomi  space  to  the  subject  Uiau  we  would  otherwise  feel  inetiued  to  do,  in  the  case  of  a  nuinufacture  so 
vdl  ImowD. 

Oiir  fiibject  naturaDv  divide.^  itself  into  the  following  sections,  under  which  we  i*h.ill  briefly  dipcups  it : — 
1*  Raw  maieriala  of  t.heleath»*r  manuOirturc  :  bides,  skins,  and  lanninf^'  materials.    2.  Tlu*  Uirining  of  leather 
riy  so  called.     3.  Curric<1  leather.     4.  Enamelled,  varnished,  and  dyed  leather,     b.  Tawed,  or  alum 
and  oil,  or  chamois  leather.     G.  rurcbiuent,  dried  sheeji-sltin  rugs,  &c     7.  Animal  skins  used  for 
•  fur.     8.  AppHeations  of  leather  to  harness,  sadfUe,  trunk-makiug,  &c. 

RAW  MATERIALS  OF  THE  LEATHER  MAKrFACTUEE. 

Tb©  external  oorering  or  skin  of  warm- blooded  auiraals  consists  of  several  distinct  parts  or  layera,  tJie 
rvuter  of  which  is  callt>d  the  epidermu  or  cuticle,  a  tkiu  mt.*mbraiie  tiilLii  with  small  boles  or  pores,  thrmigli 
which  tlic  hair  reaches  the  surface,  and  the  |x*r5pu"atiou  pasws  of*  In  iLs  chemical  eomjioaitioii  it  is  &na&* 
mis  tu  bom*  and  consequently  cannot  be  taimrd ;  it  ij*  e^^^ily  separated  from  the  layer  of  the  skin  imme- 
diately below  it  by  caustic  alkalme  sulutions,  such  as  potash  or  lime,  in  which  it  dissolves,  or  even  l>y  steeping 
it  in  water,  in  which,  however,  it  does  not  dissolve.  Inunediately  under  the  epidermis  is  a  fine  tissue  c;illed 
tb»?  mucom  membrane^  which  is  a  kiud  of  network  fillc<l  with  a  mucous  substance,  and  consistin|:f  of  veins 
tD«i  other  vessels  and  nerves,  which  spread  themselves  over  the  skin,  and  constitute  the  seat  of  fettling  on 
iIk'  surlaoe  of  the  body^  and  the  organs  for  the  secretion  of  the  |K'rspiration.  The  papilltp,  or  raised  eminences 
situate«l  at  the  rot»ts  of  the  hair,  which  one  feels  so  distinctly  on  the  skin  on  feeling  a  sudden  chill,  aix^  prin- 
cipally in  this  tissue.  Under  the  mucous  Tiieuibrane  lies  the  true  skin,  coriiim  or  *^ttis^  winch  is  a  thick  tissue 
oam}>oseil  of  an  eudless  numlx-r  of  delicate  fibn  s,  whidi  cross  and  ramify  in  ever)'  direction,  leaving  a  number 
of  fuiall  op*jiiogs  or  pt^ren  between  tbem,  which  witlen  as  they  o{>eu  inwards — that  is,  are  conical.  Thei# 
canals  are  filkii  with  cellular  tissue^  and  the  vessels  and  uerves  which  pass  from  within  to  the  external 
mucous  membrane.  Any  one  may  be  able  lo  distinguish  the  fibres  which  (constitute  the  true?  skin  by  tearing 
m  piece  of  dried  skin  parallel  to  it^  surface,  when  the  great  mass  wiU  Ix?  found  to  consist  almost  entirely  of 
fiiie.  white,  shining,  semi-transparent  fibres,  which  ai*e  perfi?ctly  flexible^  and  to  some  extent  elastic-  In 
ebrmiciil  composition  these  fibres  are  analogous  to  the  hgameois  which  attach  the  bones  togi,4herT  and  u> 
the  organic  material  which  forms  a  large  part  of  the  bones  themselves,  and,  like  those  tissues,  possess  the 
property  of  dissolving  io  boiling  water,  forming  a  gehitinous  solution,  which  becomes  solid  on  cooling — being, 
IJ1  hict^  the  article  known  as  glue.  Besides  these  fibres,  which  constitute  the  true  tissue,  and  the  cellular 
tissue,  and  vessels  contained  in  the  pon^^s,  as  just  mentioned,  a  fresh  skin  contains  certain  fiuiils,  of  which 
water  is  the  principal  ingredient,  tbmiing,  Imleed,  no  less  than  57|  per  cent,  of  the  weight  of  a  fresh  bide; 
tiw^  iioljd  subdtanoe^  of  these  fluiils,  like  the  epidermis,  cannot  be  tanned,  and  are,  tbert^forc,  of  no  use  in  the 
pn*pflirution  of  leather.  By  steeping  the  skins  in  water,  however,  these  tluids  or  juices  are  removed,  the 
pon^  bt^coming  filled  with  pure  water  iuKtcjid.  A  skin  in  this  conrfition  is  semi-transparent,  at  the  same 
Ume  ibat  it  fwella  up  ccmsitlerubly ;  when  dry  it  retains  to  some  extent  this  semi -transparency,  and  would 
th«i  fcrni  about  32^  per  cent,  of  the  raw  skin — that  is,  lOO  lbs.  weight  of  Iresh  hide  usuidly  contains  about 
32  J  lbs*  of  sob d  matmr  capable  of  forming  leather.  Immediately  under  the  cutis,  and  sepai'ating  it  from  the 
tmr  tnuscoiar  fibre  or  meat,  lies  a  layer  of  cellular  tissue,  one  of  the  principal  seats  of  tne  fat  in  the  animal 
bodr. 

Tlic  tkickneis  of  the  skin  is  not  unifonn  on  everj^  port  of  the  body,  being  thicker  on  the  back  th^tn  on 

I  bdbr ;  and  in  this,  as  well  as  in  many  other  respects,  the  quality  of  skins  is  subject  to  great  vnriatiouit, 

~ — ling  upon  the  food,  the  period  of  the  year,  the  sige  and  statt;  of  healtli  of  the  aniraali  as  also  upon  the 

r  or  breed    Thus  a  bull  hide  is  inferior  to  a  cow  liide,  in  consequence  of  its  being  coarser  grained,  and 

r  on  the  back,  the  great  thickness  of  the  fonner  being  concentrated  in  tlie  neck  and  certidn  parts  of 

\  belly.   Similarly,  the  skin  of  an  animal  which  happens  to  die  from  disease  is  verj'  much  inferior  to  that 

\  killed  in  full  health  and  vigour.    In  the  ciise  oi  a  sheep,  it  is  remarkable  that  the  finer- wooUed  varie- 

ricld  the  most  inferior  skins;  and  it  has  been  remarked  that  the  akin  of  a  sheep  gains  in  thickness  and 

r  c?en  within  a  perioil  of  three  or  four  diiys  after  shearing* 

^$e  ikins  of  all  nuadru|)eds  may  be  converted  into  leather,  but  in  practice,  with  few  exoeptions,  the  whole 

'  ^~  "*  ^  \\&  jsofgSit^littik  from  the  skins  of  the  ordinary  domesticated  an  i  mala* 
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Horse  Hides  are  much  thinner  than  what  would  be  expected  from  the  size  of  the  animals,  and  are  alao 
rather  weak,  a  fact  which  is  probably  to  be  attributed  to  the  greater  number  being  obtained  from  old  and 
worn-out  animals.  When  tanned  they  are  usually  employed  m  the  manufacture  of  slipper  shoes,  or  made 
into  Cordovan  or  enamelled  leather,  being  split,  when  employed  for  the  latter  purpose,  by  a  peculiar  machinf. 
They  are  also  sometimes  made  into  tawed,  white,  or  alum  leather,  and  used  as  smiths*  aprons,  thongs  for  sewing 
common  harness,  &c.  Large  quantities  are  exported  from  South  America :  the  number  from  that  repon 
alone  in  1850  being  no  less  than  180,000,  where  they  are  obtained  from  the  herds  of  wild  horses  whidi  lite 
in  the  great  plains  called  Pampas^  lying  between  the  chain  of  the  Andes  and  the  mouth  of  the  Rio  de  la  Fkta. 

Shins  of  Oxen^  Cows^  Calves^  Buffaloes^  ^c We  may  here  remark,  to  prevent  confusion,  that  the  tern 

skin  in  commerce  is  applied  only  to  those  of  small  animals,  such  as  the  goat,  sheep,  &c  ;  hide  ia  the  tenn  for 
the  skins  of  the  full-grown  large  animals,  such  as  horses,  cows,  &c. ;  whilst  the  name  kip  is  given  to  the  sldni 
of  the  younger  animals  of  the  same  class.  These  terms  depend  rather  upon  the  size  than  upon  the  nature  of 
the  skin,  for  that  of  a  young  calf  still  fed  upon  milk  is  termed  a  skin ;  the  term  kip  bein^  only  applied  to  it  when 
the  calf  has  been  put  to  grass.  The  supply  of  hides  of  cows  and  oxen  emplovwi  in  this  country  and  in  Great 
Britain  is  derived  in  the  first  place  from  native  hides,  which  are  usually  sold  in  the  fresh  or  green  state,  as 
market  hides.  And  in  the  second  place  from  the  foreign  hides  imported  in  large  quantities  from  Buenos  Aym, 
Monte  Video,  Valparaiso,  the  West  Indies,  Rio  Grande,  Brazil,  the  Cape  of  Good  Hope,  the  East  lotdiei, 
and  New  South  Wales.  The  trade  in  hides  between  Europe  and  South  America  is  of  great  extent,  and  ii 
rapidly  extending,  for  not  only  are  the  wants  of  these  countries,  and  of  France,  Belgium,  and  Germany  sop- 
phed,  but  a  considerable  Mediterranean  trade  has  also  sprung  up ,  the  imports  of  Austria  being  at  least 
400,000  cwts. ;  whilst  Greece,  which  we  are  rather  in  the  habit  of  pitting,  imports,  strange  to  say,  50,000  or 
60,000  hides,  of  which  she  exports  to  her  neighbour  Turkey  30,000  in  a  tanned  condition  I  WTien  America 
was  discovered,  no  cattle  were  found  there ;  and  the  first  were  introduced  by  Columbus  himself,  in  his  second 
voyage  to  Hayti,  in  1493,  where  in  a  few  years  theymcreased  with  a  wonderful  rapidity,  and  were  soon  intro- 
duced into  the  other  islands,  and  the  Continent.  The  trade  in  hides  sprung  up  at  a  very  early  period ;  for 
we  find  that  even  in  the  year  1587,  there  were  35,444  exported  from  Hayti  to  Spain,  and  64,350  from  Mexioo 
— ^that  is,  only  fifty-six  years  after  the  conquest  of  the  latter  country.  Some  idea  may  be  formed  of  the  ripi- 
dity  with  which  the  European  domestic  ammals  have  increased  in  the  fertile  regions  of  America,  when  it  ii 
stated  that  the  city  of  Vera  Cruz,  in  Mexico,  possessed,  in  1830,  50,000  horses  and  300,000  head  of  cattle. 
But  it  is  on  the  great  plains  which  form  the  interior  of  South  America — those  enormous  grassy  seas  which 
stretch  from  the  foot  of  the  Andes  very  nearly  to  the  Atlantic  coast — under  the  name  of  Pampas  in  the 
southern  regions  of  Buenos  Ayres,  and  of  Llanos  in  the  northern  parts — ^that  we  can  behold  the  wonderfbi 
development  of  the  few  cattle  taken  over  by  Columbus  in  his  small  and  ill-fitted  vessels.  It  is  calculated  that 
there  are  twelve  millions  of  head  of  cattle,  and  three  millions  of  horses,  on  the  Pampas,  having  reoogniMl 
owners,  exclusive  of  the  millions  which  are  not  claimed  by  any  one,  and  which  are  gradually  inorenaing ; 
whilst  in  the  northern  Llanos  (level  plains)  between  the  Orinoco  and  the  Lagunes  of  ^laracavbo,  aboot 
1,200,000  head  of  branded  cattle,  180,000  horses,  and  90,000  mules,  roam,  besides  countless  herds  of  unclaimed 
animals.  A  single  rich  hateros  or  proprietor  often  brands  with  a  hot  iron  as  many  as  14,(X)0  head  of  cattle 
in  a  year.  Thousands  of  these  half- wild  animals  are  annually  slaughtered  for  their  hides  alone,  the  fat  being 
also  occasionally  collected ;  these  bides  are  sent  to  Europe,  either  dried,  salted  and  dried,  or  simply  sahed 
without  being  dried,  the  former  being  the  most  prized.  Market  hides  are  considered  best,  but  tliey  cost  more 
than  any  others  in  consequence  of  the  quantity  of  water  which  they  contiiin — thus,  for  example,  m  order  to 
produce  100  lbs.  of  leather,  there  would  be  required  on  an  approximate  average,  say  75  to  76  lbs.  of  dr>-hide, 
150  lbs.  of  salted  hide,  and  185  lbs.  of  market  hide.  The  principal  uses  to  which  tanned  ox  and  cow  hides 
are  put  are  for  sole  leather,  stirrup  leather,  harness  leather,  driving  bands  for  machinery  and  coach -makers* 
use.  English  and  Irish  calf  skins  are  of  verj'  superior  (juality,  and  are  emplovcd  ahnost  entirely  for  the  mo- 
duction  of  curried  leather,  for  the  uppers  of  shoes,  and  for  boot  fronts.  Kips  are  imported  from  the  East 
Indies,  dried,  salted  and  dried,  and  siuiply  salted,  and  from  Buenos  Ajtcs  and  Monte  \  ideo  salted.  A  great 
many  calf  skins  are  imported  from  the  ftaJtic  countries,  especially  from  St.  Petersburgh,  where  they  are  killed 
ver^'  young,  and  are  hence,  properiy  speaking,  skins.  Tiiey  are  principally  employed  for  bookbinding,  for 
ladies*  shoes,  and  occasionally,  when  split,  for  inferior  gloves. 

Deer  Skins — Ver\'  few  skins  of  this  kind,  comparatively  speaking,  come  into  commerce  in  these  countries; 
the  few  that  do  are  employed  as  oil  leather  in  the  manufacture  of  gloves,  breeches,  boots,  and  braces.  A  good 
deal  of  this  kind  of  leather  is  now  prepared  in  America,  and  exported  to  Europe  instead  of  the  raw  skinsw 

Pig  Skins — In  Ireland  pigs  are  rarely  if  ever  skinned,  and  we  believe  the  same  is  the  case  in  England; 
but  not  so  in  Scotland,  where  a  great  deal  of  these  skins  are  taimed.  Some  are  also  imported  from  Germany. 
The  principal  use  of  tanned  pig  skins,  which  form  a  ver}-  porous,  spongy  kind  of  leather,  but  ver}-  luutL  tougii, 
and  durable  on  the  outer  side,  is  for  covering  saddles.  On  the  Continent  a  good  deal  of  the  skins  dn«ted 
with  the  hair  on  are  employed  for  covering  knapsacks,  &c. 

Sheep  and  Lamb  Skins Large  numbers  ot  these  skins,  obtained  from  native  animaL«,  come  into  com- 
merce in  these  countries,  some  of  which  are  sent  to  the  United  States  in  a  salted  state  ;  a  portion  of  the  rat 
is  tanned  with  bark  for  bazils  and  bellows  leather  ;  another  portion  is  made  into  parchment  and  chamob; 
and  another  into  white  leather  for  aprons,  &c.,  by  tanning  with  alum  and  salt.  Others  again  are  sph't,  the 
upper  side  being  tanned  with  sumach,  and  sometimes  dyed  and  used  under  the  name  of  skiver  for  maidng 
pocket-books,  hat  linings,  &c. ;  or  of  roan  for  bookbinding,  slippers,  &c. ;  and  finally,  some  are  employed  M 
mutation  morocco  leather,  and  the  under  or  flesh  side  made  into  parchment  and  chamois.  Native  lamb  skioi 
are  freciuently  split,  the  grain  side  being  tanned  with  alum  and  salt,  and  employed  by  apothecaries  for  eomeri^g 
the  stoppere  of  bottles  ;  the  flesh  side  being  made  into  chamois  or  oil  leather  for  lining  gloves.  A  large  number 
of  sheep  skins  are  also  dressed  with  the  wool  on,  dyed,  and  employed  for  carriage  and  door  mats.  Large 
quantities  of  the  skins  of  a  peculiar  breed  of  sheep,  found  at  the  Cape  of  Good  Hope,  are  imported  into  Gresi 
Britain.    In  Asia  Minor  a  similar  kind  of  sheep  is  found,  and  many  of  the  skins  are  imported,  and  also  to  i 
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extent  into  Fmncc,  The  skin  of  a  Iamb  killod  a  few  days  sSier  its  birtli  is  exceedingly  fine* 
«nd  may  he  dytMl  of  a  g»xMl  uniforrii  tint,  and  employed  as  ladies*  glove  leathiT^  or  rJres^d  id  their 
liiiing  for  morriinc^  jl^wiih,  «lipper^*  and  winter  glov€*a.  The  skins  of  lauiba  killed  about  three  weeks 
tD  a  month  atler  birth  still  ivtain  u  good  deal  of  tlicir  fineness  of  grain  anfi  liiinne.ss,  and  are  niucb  sujierior 
far  miiny  purpon^s  to  tbo*e  kiUi^  at  a  later  (M!riod,  iijj  i.s  the  cawe  in  these  eoiintries,  and  (^spt'cixdly  in  England. 
In  the  south  of  Europe,  es|>ecially  in  France  and  Italy,  gn^at  mimbers  of  lambs  ai-e  killtKj  at  thisintentuNliate 
--*'  the  fikin^  btiing  emplo^-ed  as  a  sabi^tltotc  for  kiiL  About  1,4(>«M'<'*'  iii'e  a)*vo  exported  to  England,  where 
art'  mafle  into  gloves,  which,  although  not  equid  to  kid,  are  u«it*(iil,  anrl  much  cheaper, 
€fo€d  Skins — A  large  number  of  native  skins  come  into  commerce  ui  Ireland.  The  gi'eat  majority  of 
cmploye<i  in  Great  Bntaiti  are  derived  from  four  sources  : — I.  Swha  *A»w,  which  are  tlie  niof*t  valuable, 
iflequenoe  of  the  closene^is,  finene*;?,  and  equiility  of  grain,  and  their  gr^'at  strength  and  durability,  wliieh 
ouible  them  to  receive  u  very  fine  tinished  dye  (all  goat  skins  In  these  i-esncctsare  superior  to  sheep  or  otber 
•kms).  About  lC»0,tKlO  are  anmmlly  imjiorted  from  Switzerland  and  tlie  upper  valley  of  the  Rhine  into 
England  alone^  where  they  are  employed  in  the  manufacture  of  true  inorneco  leather  for  carnages  and  uphol* 
flerr  pTrrpose*.  2.  Mogadure  skijis^  which  are  imported  from  Morocco  and  Algiei's,  l>eing  brought  dawn 
fi^'^  ''f)er  valleys  of  the  Atlas  chain  of  moun tains,     Tbey  are  interior  to  the  Swiss  in  quality,  and  are 

di:  .  lyetl  in  the  manufacture  of  what  is  called  Cordovan  or  Srwrnifth  leather— the  latter  name  being 

den\e*t  iium  the  tact  of  our  chief  supplies  ha\4ng  been  formerly  obtiimed  from  Spain,  and  the  former  ^m 
tbb  bmneb  of  tanning  having  l>een  bmught  Uj  great  perfection  by  the  IMmirs,  especially  in  Conlova,  S, 
^  skin$,  gniat  numl>er8  of  which  are  now  imported  into  England,  and  being  much  thidter  and  stronger 
other  giiat  skins,  are  ustd  wherever  consiclerahle  strength  is  required,     4.  East  India  ikifiSy  which  are 

^  '  rht,  and  are  largely  employed  fur  the  maunfaeturi'  ofladiet*^  shtX'S^  and  for  upholstering  chairi^,  dfec 

' — The  finest  kid  skins,  fjerhaps,  in  tlu'  world  are  the  French,  next  to  which  may  lie  rt^ckoned 
ih  gpeater  part  of  which  are,  however,  unfortunately  exyiortecj,  Ix'tween  <)n,(KKl  and  7*IJHM)  being 

iPT  Aid  alone.     All  the  finer  kid  skins  are  tuwed,  that  is,  white  tanned  with  salt  and  alum,  for  the 

_.  -_--  of  gloves :  those  imported  from  the  East  Indies  are  rather  goat  than  kid  skins,  and  are  conse- 
eoarse^  for  it  is  reiimrkable  that  the  moment  the  food  of  the  kid  is  changed  thnu  milk  to  grass  it  losi-s 
icv,  Jind  will  not  make  very  fine  gk>vt\s.     The  coarser  gkins  not  fit  lor  gloves  find,  however,  majiy 
tell  as  binding  leather  for  sbm'S,  braces,  light  summer  sbtx^s  tor  ladies,  &c, 
/«.-^lmmcnse  <|uantitieft  of  these  marine  animals  are  taken  annually — the  number  often  amounting 
tf>  '  Inefiy  for  their  oil ;  but  the  skins,  akhi>ugh  not  worth  more  than  about  four  shillings  each,  also 

ft'r  nf  injnorttmee.     The  principal  supplies  come  from  Newfoundland  and  the  coasts  of  Norway  ; 

ml  I  ihey  form  probably  the  st^iYjngest  leather  know^l,  in  proportion  to  tlitir  thitikuess,  and  are  prin- 

cij  yed  for  the  upper  |>ortions  of  hunting  and  riding  boots,  tourists'  knapsacks^  &c» ;  or  the  fighter 

ikim  art  eiiitiiielled  for  lauic**"  boots  and  gentlemen*s  dress  l)oot3. 

Among  the  curiosities  of  skins  may  be  included  those  oftbe  hippopotamus,  a  few  skins  of  which  are  occa^ 
nonaUy  brongbt  from  the  coast  of  Africa;  they  take  a  long  time  to  t^in,  and  are  then  more  like  planks  of 
vood  tbao  hide^  of  leather ;  their  only  use  as  yet  is  for  tieetling  bleached  goods,  in  order  to  remove  all 
wsptBUXjjeA, 

Haring  now  glanced  OTer  the  chief  raw  materials  of  animal  origin  used  in  the  manufacture  of  leather,  we 
*1  Btkj  a  few  wonls  upon  the  vegetable  substance  by  means  of  wbieli  it  is  ean'ied  on. 
:f  we  |K>wd**r  aimmon  gall  nuts,  and  treat  them  with  the  well-kno\%Tt  lie|uid  ether,  we  shall  obtain  a  solu- 
which,  on  the  evar>oratlon  oftbe  ether,  leaves  a  slightly  yellowish,  wldle,  shining,  porous,  uncrystaUizable 
s,  called  tttnnitu  This  substance  is  very  soluble  in  water,  from  which  it  may  be  precipitated  of  a  liluish* 
liUi^  caolcmr  by  certain  compounds  of  iron — it  is  tliis  precipitate  which  constitutes  the  basis  of  ink.  'fannin 
iialao  prTH^ioIt.ited  by  solutions  of  glue,  isinglass,  or  bone-sizo,  the  tanrup-gelntine  fonned  being  so  perfectly 
— MJHgr^^  MT  in  its  chemical  comtKisition  that  for  a  long  period  it  was  considc^n'd  as  such.    If  we  place 

t  pieo*  <  ll-washed  akin  in  a  solution  of  tannin,  the  latter  will  Ix*  gradually  absorl>ed  by  the  skin, 

wtlli  which  It  will  combine,  and  the  resulting  compound  ivill  be  U'ather,  Tanning  materials  an*,  therefore, 
ihaptv  tneh  substances  as  contain  tjinnin,  and  as  this  substance  is  rather  widely  distrihut4'd  in  the  vegetable 
ISBiljoaiiit  we  may  natnrally  expect  to  find  that  the  catalogue  uf  plants  in  which  it  is  found  is  very  larg»-v  For 
MMmplcw  it  or^^r*  m  <'ommon  tea,  in  the  bark  oftbe  oak,  oftbe  sycamore,  the  elm,  the  apple  tree,  the  birch, 
vUkfW.  fir,  ul  and  even  in  the  common  mountain  heath,  and  thistle,  and,  in  fact,  m  mofit  astringent 

pUnls  ;  Unii  _      e  type  of  astringent  substances.     From  what  wi*  have  just  said  it  might  be  eonckded 

ibBtUlP  tannni  ot  ali  plants  was  the  same  substance,  an  opinion,  indf^d,  held  by  R'veral  nf  the  most  eminent 
iAMM0ta«  bat  which  recent  investigations  s<»emto  show  is  not  the  case.     The diffi-nnt  tannins  maybe  eJassed 
imn  dirisioiis— those  which  form  ink,  that  is,  which  precipitate  black  with  compfinn<ls  of  iron,  and  those 
'  giTtt  a  green  precipitate  with  the  same  substances.     It  must,  however,  be  remarked*  that  all  tannins 
gtvo  t&tt  §aine  cohmr  are  not  necessarily  identical.     These  rieculiar  diffeit»nces  l»etween  tannins  would, 
iiM^ttmtr  to  practical  men  of  verj'  Httle  importance,  as  they  may  be  all  used  indiflJifrently  to  make 
V  ana  yuit,  however  interesting  to  the  chemist  their  study  might  be,  the  tanner  may  neglect  them.    It 
tie  Uin  Cfmtranr ;  and  although  scient>?  has  not  yet  explained  these  rlit!(.Tenc».*s,  there  can  be  no  doubt 
quality  oftbe  leather  made  is  ver>'  much  infiuem'eil  by  the  naturi?  oftbe  tanning  mat*Tial  employed, 
ihiIq,  It  b  well  known  that  the  remarkable  beauty  of  the  Norwe^an  glove  leather  is  owing  to  the 
of  elm  bark,  while  the  jMHiuliaritie^  oftbe  Danish  and  Schooninn  gloves  is  supposed  to  be  owing 

__^ ^  of  t  lie  wilhiw,  and  that  of  the  celebrated  liaut/ner  leather  to  that  oftbe  pine. 

Mm  •oJtttion  of  tannin  t>e  boiled  for  n  few  minutes  with  waU:^  to  which  oil  of  vitriol  Inis  been  added,  it 
■liflMM  •  peculiar  chimgi* ;  for,  on  cooling,  silky  needles  will  sepanite  from  the  solution.  Tliese  nee<ll©» 
mm gSOS^  ^tcui',  a  substance  totally  ilitlerent  from  tannin,  and  which  has  no  tanning  jirofierties  whatever. 
Mavj  of  tte  tabsiaaoee  usually  employed  aa  tanning  materiab  C4:)ntab  this  peeuliar  add,  as,  for  example, 
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yalonia,  divi-divi,  &c.  It  is  not,  however,  found  in  any  fresh  pUints,  and  is  hence  sappoeed  to  be  prodneed 
in  every  case  from  tannin ;  an  opinion  which  is  sustained  by  the  fact,  that  if  a  solution  of  tannin  be  exposed 
to  the  air,  especially  in  a  warm  atmosphere,  it  will  gradually  absorb  one  of  its  elements,  oxyeen,  and  w31 
disengafi^c  at  the  same  time  an  enual  bulk  of  carbonic  acid,  and  aflcr  some  time  the  tannin  willbe  conTefted 
into  gallic  acid.  If  we  employ  tne  gall  nuts  themselves,  the  change  of  tannin  will  be  more  rapid,  a  mjokr 
result  being  produced  by  the  addition  to  pure  tannin  of  yeast,  cheese,  &c.  In  the  conversion  of  tannin  into 
^dlic  acid,  directly  from  gall  nuts  and  bark,  there  is  produced  at  the  same  time  another  acid  called  eDasie 
acid,  which  is  usually  obtained  as  a  yellowish  gray  powder,  scarcely  soluble  in  water.  Unconnected  as&e 
changes  just  indicated  appear  to  be  with  the  manufacture  of  leather,  they  are,  however,  of  inunense  pfactiod 
importance. 

We  have  probably  said  enough  to  explain  to  our  readers  the  nature  of  the  substance  to  whidi  tammig 
materials  owe  their  power  of  converting  animal  skins  into  leather.  We  will,  therefore,  speak  of  the  materiak 
themselves ;  but  as  our  space  is  limited  we  shall  only  notice  the  most  important  of  those  employed  by  tan- 
ners, which  are  as  follow : — 

Tanning  ilateriala.  Trees  from  which  obtained.  Coimtxy. 

jlreland,  Great  Britain,  Holland,  Sptia, 
'   1      Smyrna,  Trieste,  Morea. 


Oak  bark, 

Cork  tree  bark, 

Yalonia, 

Larch  bark, ^  • 

Hemlock  bark, ) 

Willow  bark, 

Ehnbark, 

Birch  bark,     

Babool  bark, 

Mimosa  or  wattle  bark, 

Terra  Japonica, 

Catch  or  Kut, 

Catechu  and  Gambler, 


Different  varieties  of  the  oak,  .  .  .  . 
Species  of  the  pine  and  allied  genera. 


Species  of  salix  or  willow, 

Common  elm, 

Common  white  birch,   .  . 


Divi-Divi, 


Shumac,  .  . 
Myrobolana, 
Kassu,    .  .  . 


Species  of  the  acacia. 


j  Empope. 

{  United  Stetes. 

Europe. 

Europe. 

North  Europe. 


Bengal 

New  South  Wales. 

East  Indies. 


Caesalpina  coriaria,  a  plant  of  same 
genus  as  the  trees  which  yield  the 
dye-woods,  Brazil  wood,  &c.  .  .  . 

Rhus  coriaria,     

Terminalia  chebola, 

Areca  catechu, 


'  Karacaibo,  Rio  de  la  Hacfae,  ke. 

Sicily,  Trieste,  Malaga. 

BoigaL 

Ceylon. 


Oak  bark  is  the  most  important  of  all  tanning  materials,  and  is  the  one  most  largely  employed  in  that 
countries.  There  are  several  kinds  of  oak,  the  bark  of  all  of  which  may  be  employed  in  tanning ;  but  some 
possess  peculiar  advantages  for  that  purpose.  We  may  divide  them  into  two  classes — ^the  deciduous,  and 
the  evergreen  oaks.  To  the  first  class  belong  the  common  oak,  of  which  there  are  several  varieties.  The 
two  most  important  of  the  evergreen  oaks  are,  Quercus  suber  or  the  cork  tree,  which  is  a  native  of  the  south 
of  Europe,  and  csiKJcially  of  Spain,  and  Quercus  cocci/era  or  kermcs  oak,  which  is  abundant  in  the  moun- 
tainous districts  of  the  south  of  France. 

The  peculiar  mildness  of  the  climate  of  this  country,  and  the  fact  that  the  arbutus  and  other  plants  of 
Southern  Europe  are  indigenous  to  the  south-west  of  Ireland,  as  well  as  the  luxuriance  with  which  the  laurel 
and  other  evergreen  trees  grow  here,  render  it  pro})able  that  the  kermes  oak  could  be  grown  here  for  it» 
bark.  The  tanning  principle  of  oak  bark  is  not  ecjually  distributed  tlirough  ever}'  part  of  it.  Bark  is  to  the 
tree  what  the  skin  is  to  the  animal,  and,  like  it,  is  composed  of  several  distinct  layers.  The  external,  thin, 
dr}',  and  in  some  cases,  semi-transparent  membrane  which  envelops  the  trunk  and  branches  of  trees  Is  called 
the  epidermis.  Immediately  underneath  this  layer  is  found  one  of  cellular  tissue,  which  is  jxirfectly  analogous 
to  the  soft  part  of  the  leaves,  and,  like  it,  is  \Qry  often  green,  especially  in  the  case  of  the  branches.  Under 
this  herbaceous  tissue  comes  the  true  bark  or  cortical  tissue,  composed  of  elongated  cells,  divided  into  laven 
of  network -like  tissue.  And,  finally,  there  is  a  fourth  layer  called  the  liber^  which  consists  of  a  netwoi)^  of 
fibres,  connected  together  by  cellular  tissue  ; — when  macerated  in  water  it  may  be  separate<l  into  thin  layen 
or  leaves,  hence  the  name  liber^  from  the  Latin  for  book.  This  layer  is,  perhaps,  the  most  important  part  of 
a  tree  ;  for  part  of  it  is  transformed  annually  into  wood,  fonning  one  of  those  annular  rings  of  growth  whidi 
may  be  distinguished  by  cutting  a  tree  or  branch  across,  and  which  we  call  f^ain  in  wood  cut  longitudinaDr. 
The  bark  of  tix'es  is  the  seat  of  a  great  number  of  secn^tions  of  great  use  in  the  arts, — as,  for  example,  gmns, 
resins,  volatile  oils,  acids,  and  many  of  those  peculiar  substances  which  have  so  energetic  an  action  when  em- 
ployed in  medicine.  In  general  these  substances  are  found  most  abundantly  in  the  newer  bark,  and  hence 
we  may  naturally  expect  to  find  the  greatest  amount  of  tannin  there  also,  and  such  is  the  case.  The  greatest 
amount  is  found  in  the  white  layers,  composed  partly  of  liber  and  partly  of  the  newer  layers  of  the  corticil 
tissue.  The  outside  or  ver)-  coloured  portions  of  the  latter  contain  only  colouring  matter,  and  scarcely  anr 
tannin,  whilst  the  epidennis  contains  none  at  all  of  the  latter.  Tlie  bark  of  young  wood  is  richer  in  tamun 
than  that  of  old,  and  communicates  a  much  greater  degn^e  of  softness  to  the  leather  ;  the  bark  of  old  tnt» 
and  bark  stripped  for  several  years  contains  more  foreign  matters  of  what  is  called  an  extractive  kind,  which. 
although  capable  of  assisting  in  the  formation  of  leather,  give  it  a  deep  colour,  and  never  yield  a  superior 
Quality.  Probably  the  best  age  at  which  trees  should  be  stripped  for  their  bark  is  from  fourteen  to  twentr- 
nve  years ;  and  the  best  season  is  undoubtedly  in  spring  when  the  tannin  is  at  a  maximum.  The  warmer  t« 
spring  the  more  tannin  will  be  found  in  the  bark ;  a  wwk  of  strong  sunshine  in  the  beginning  of  April  wiD 
make  a  most  remarkable  diffen»nce  in  this  respect.  In  England  aiul  in  this  countrj-,  the  bark  emplo}*ed  brf 
various  ages,  and  is  rarely  stripped  in  spring,  as  the  wood  cut  at  that  period  would  be  liable  to  decay.  Henoe 
great  advantage  would,  no  douot,  be  derived  from  the  cultivation,  in  otherwise  useless  ground,  of  copsewood. 
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bifli  could  be  cut  in  ipriug.  The  obsw^rvation  which  we  have  just  made  in  reference  to  the  bark  of  the  oak 
will  Apply  equally  well  to  the  other  barks  of  indi|feDous  tri-ei*,  stieh  as  those  of  the  willow,  the  elin^  the  pme, 
tibs  beech.  aiiJ  the  birch.  None  of  these  barks  are  used  in  Ireland,  with  the  exct'ption  of  hirch,  and  somc- 
timflf  birch  bark,  wlwch  are  employetl  in  the  mauufaeture  of  biizil^  and  other  sheep-skin  leathers,  aUhoughwe 
i  i|liito  convineed,  from  the  example  of  the  Continent,  many  useful  uppbcations  might  be  made  of  them,  in 
-  Kf  of  their  f^at  cheapness.     In  fonner  times  leather  was  tiiiuied  with  the  common  heath,  which  is 

to  have  one-third  of  the  tannine^  properties  of  the  l)est  oak  bark.  This,  if  true,  would  make  it 
more  Tuluable  than  either  larch  or  birch  barK.  Tlie  leather  made,  wji.^,  however,  rather  hanl,  but  when  a 
c|tiaBtity  of  the  St.  John'ii  wort  {Hypericum  cahjeinnm  or  perfanttum)  is  employed  along  with  the  heath,  a 
bwtitiful  pliable  leather  is  said  to  Iw  obtained,  llic  bark  of  the  latter  k  richer* in  tanmn  than  that  of  any 
oiber^  and  is  well  adapted  for  the  manufitctnre  of  leather. 

A  great  many  substances  have  been  either  propo»e<l  or  employe<l  as  a  substitute  for  vejjrt^tjjble  mattera 
ftocitainiiig  tannin;  among  which  we  may  notice  peat,  which,  when  bkiken  small  and  boiled  with  water,  can  be 
<MDployed  as  a  gubstitnte  for  bark.  Calf-skins  steeped  for  alxnit  three  weeks  in  tiuch  a  decoction,  and  then 
laia  in  a  decoction  of  larch  bark  for  a  few  days,  in  onlcr  to  raise  them,  are  fomid  to  \ield  excellent  leather, 
reuutflcable  for  its  softness  and  the  faeiUty  with  whieh  it  ean  be  dyed  black.  The  nn>cesa  for  tanning  with 
pefti  bas  been  tMansiderably  improved  of  late  by  a  tanner  of  the  name  of  Pretoritis,  trom  the  neighbourhood, 
wt  believe,  of  Liege.  Another  curious  substitute  was  proposed  for  tanoiu  by  Darcet,  a  few  vears  since ; 
whidi  doe«  not,  however,  appear  to  have  been  very  BurcesstuL     It  wa.s  lountled  upon  the  prinelj)Ie  that  the 

persnlphate  of  iron — a  substanw  readily  made  from  grtren  ef>p[w^rus ci^mbines  with  glue  or  with  skin  in  the 

lame  way  as  tannin  does  ;  antl  the  process  con.sisted  simply  in  immersing  the  skins  in  a  solution  of  the  salt, 
when  tbeybefmme  completely  t^inuc*!  in  the  course  of  a  few  days.  A  Mr.  Berry  proposetl  to  make  leather  by 
mixing  tar  and  lime  together  ;  from  this  mixture  he  made  a  liquor  with  boiling  water  which  he  employed  for 
tanning.  Skins  nrepared  in  this  way  were  also  treated,  as  in  the  case  of  turf,  with  a  Uttle  true  tanning  solution 
made  m>m  oak  bark,  or  shumac*  &e. 

lo  onk^r  to  give  some  idea  of  tlje  different  tanning  powers  of  the  various  substances  used  in  the  prepa- 
fvtioo  of  loatber,  wo  shall  give  hen?  the  approximate  (|uautity  of  tannin  contained  in  100  lbs.  of  eiich  :— 


B«it  B<imbiy  catechu, ,  54-3 

Gall  niit».     2B4 

Sidlian  ^humac, 16'2 

Matagift  ditto, lO'O 

Bark  of  th«  Kermea  oak, .  8*5 

Rark  nf  coppice  wood  oak, G'6 

Ditto  of  oaik,  stripped  m  spring, .  ,  6-0 


Hark  of  oak,  stripped  in  autcimnH, 4*8 

Bark  of  S|^iiL^b  chestnut,  ,.....*,...  4*3 

f,         ItaUnui  jMjplar, 3*1 

„         willow  cut  in  May,   .  , 8*1 

,,         birch, 1'6 

„         Ian li,  .stripped  ill  autumn^ 1*6 


The  remarks  which  we  have  already  made  upon  the  existence  of  ciiffcrent  kinds  of  tannin  become  useful 
ill  laoomdmng  the  value  of  this  Table  ;  for  if  the  quality  of  a  tanning  substance  depended  solely  upon  the 
ttponnt  of  tannin  which  it  contained,  catechu  wouhl  be  the  bejtt  siibstjuice  to  employ.  Experiences  however, 
kM  ilkown  that  other  elements  lx^sides  tlie  amount  of  tannin  must  he  taken  into  account — one  of  the  moat 
impoilAnt  of  which  is  the  nature  of  the  tannin  itself ;  and  we  may  also  mention  the  influence  of  colouring 
OMtt^n  in  the  bark*  Purchasers  of  h'utber  demand  that  it  should  always  have  a  particular  colour,  the  one 
wamt  ppcfcrretl  being  a  yellowish  iavfn  colour ;  hence  if  any  peculiar  colouring  mattt^r  should  exist  in  a 
turning  material,  the  leather  would  l>e  tingeil  by  it^  although  m  other  resp«.'cts  its  quality  might  be  unaf- 
Ibeled.  For  example,  a  decoction  of  eork*tree  bark  will,  after  expni^ure  to  the  air  for  some  time,  gradually 
metite  to  the  production  of  a  dark  brown  colouring  matt^.^r,  whieb  dyes  the  leather  throughout  it.s  thickness. 
Them  aUo  exists  a  colouring  matter  in  euteh  and  terra -japonica,  which  imparts  a  reddish-brown  colour  to 
'  »"-*»>'«'r  find  which  is  consldereil  very  objectionable  in  commerce.  8ome  tanning  substance*,  such  asoak- 
u  and  di\i,  produw  a  sort  of  buflT-eolou red  deposit  on  the  leather,  calle^i  by  the  tanners  ''■liluoni," 
_^_i_  i^  considered  in  some  way  to  be  connecteil  with  the  quality  of  the  leathtfr;  and  hence  materials 
I  ilo  not  yield  it  are  considered  inferior.  Here,  then,  arises  another  element  in  judging  of  the  value  of 
i  tmuMng  substance-  Terra -japonica  is  one  of  those  substances  which  does  not  produce  this  bloom  ;  and 
dhhpggh  one  pound  of  it  is  capable  of  tanning  one  pound  of  leather,  whilst  it  requiix*s  from  cl^  to  4  lbs.  of 
Mik  bsrk  to  rffnct  the  same  object  (the  priw  of  tne  former  being  only  double  that  of  the  latter),  this 
fll|l|MV»  Together  with  the  large  quantity  of  colouring  mtitter  it  contains,  as  already  mentioned,  have 

fWlfWit'  '  from  employing  it  to  any  large  extent^perlmps  much  to  the  advantage  of  thof*e  who 

cnil^oy  katiitr,  f*Dr  the  article  made  with  terra-japonica  is  spong}*  and  porous. 

We  »baJl  now  endeavour  to  briefly  describe  the  operations  through  which  a  hide  or  ^km  passes  In  ortkr 
to  con^'t»rl  it  info  leather,  The5e  o|K.'r,itions  may  Iw  divider]  int^  two  stories — ^the  one  intemletl  to  prepare 
fkm  tkwi  for  the  action  of  the  tanning  principle ;  and  the  other  th('  pro<:es8  of  tanning,  properly  so  called- 
iW  dirtiiiiTtion  which  we  have  alreaify  pointed  out  between  hides,  kips,  and  skins,  is  of  considerable 
iapOf^uKec  in  referiince  to  these  operations,  for  the  nuinner  of  treating  hides  tliffera  in  many  material  points 
tmm  lliat  for  skins  ;  and  the  r».dative  duration  of  the  op-ratidus  is  still  greater,  for  whilst  a  few  months  will 
fofiee  fiar  ibe  complete  tanning  of  a  light  skin,  a  thick  hiile  will  frequently  require  two  years.  In  our 
ikiajrtioft  of  tbe  processes,  thenifore,  we  shall  keep  this  tlistinction  in  vu»w. 

Xfe  tlr^i  i.iwM»t^in  <,.  wl.wi,  hides  and  skins  are  subjecti^d  is  that  of  steeping  or  washing,  in  order  to 
rMBOlFf^  l4o^  ro  them.     Dried  Buenos  Ayreaii  hitle.s  are  obbgetl  to  be  thorougldy  so?iked 

in  itiit«er  aii  I  ^      I  under  the  feet,  or  beaten  in  a  machine  sjiecially  invented  for  the  purjiose, 

m  ofdrr  to  bring  ihera  as  nearly  as  pOHsible  into  the  condition  of  green  hides.  When  fully  cleansed,  the 
hidft*  an*  iubjected  to  the  action  of  a  solution  of  lime,  with  the  object  of  removing  the  hair  and  the  epidermis, 
vliklu  •»  we  have  already  stated,  cannot  be  tanned.     For  this  purpo^,  four  or  five  cisterns,  built  of  brick 
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or  stone,  are  sunk  in  the  sround,  and  are  partially  filled  with  a  milk  of  lime  of  different  strengths.  The  ludei 
are  first  introduced  into  the  weakest,  where  they  remain  for  a  couple  of  days,  and  are  then  transferred  into 
the  next  in  the  series,  and  so  through  the  remainder;  the  duration  of  the  whole  process  Tarying  with  the  siae 
of  the  hide  or  skin,  two  to  five  days  being  sufficient  for  a  sheep-skin,  whilst  a  large  thick  hide  may  re<]iure 
three  weeks.  During  the  process  the  hides  are  handled ;  that  is,  are  occasionally  taken  out  of  the  lime  pits, 
piled  upon  each  other,  and  allowed  to  drain  for  a  few  hours,  when  they  are  again  placed  in  the  pits,  the 
liquid  m  which  is  usually  stirred  up  before  the  immersion,  so  as  to  bring  the  particles  of  lime  in  suspenakm 
in  contact  with  each  skm.  As  soon  as  it  is  found  that  the  hair  and  epidermis  maybe  removed,  the  skins  are 
taken  from  the  pits  and  unhaired.  The  loose  pieces  are  also  cut  off,  and  under  the  name  of  fleshings  ibnn 
material  for  the  manufacture  of  glue.  The  hides  are  then  steeped  in  water  and  washed,  to  remoTe  as  much 
of  the  lime  adhering  to  them  as  possible.  The  tissue  of  the  hide  when  taken  from  the  animal  is  very  dose,  and 
is  ill  fitted  for  absorbing  the  tanning  principle  ;  and  even  if  this  were  not  the  case,  the  thickest  hides  woaU 
be  scarcely  adapted  for  making  sole  leather,  as  any  one  will  understand  who  compares  a  piece  of  sole  leather 
with  a  piece  of  fresh  skin.  The  hides  are,  therefore,  obliged  to  be  subjected  to  the  action  of  some  acid  fluid 
which  will  cause  them  to  swell  out,  or,  as  the  tanners  say,  raise  them.  The  action  of  the  lime  effects  this 
object  to  some  extent,  but  in  practice  it  is  found  necessary  to  employ  the  acid  solution  also.  The  usoai  acid 
employed  is  that  produced  by  digesting  s|)ent  bark  for  five  or  six  months  in  water,  during  which  time  the 
liquid  becomes  quite  acid.  No  matter  how  well  washed  the  hides  may  be  after  the  action  of  the  lime,  a 
portion  of  the  latter  will  remain  in  the  skin,  partially  as  caustic  lime,  which  in  time  would  injure  the 
skin,  and  would  render  a  part  of  the  tannin  inactive  b^  combining  with  it,  as  well  as  physically  oppoong  its 
entrance  into  the  tissues ;  by  the  action  of  the  acid  this  lime  is  neutralized,  and  where  the  add  forms  sdable 
salts  with  the  lime  the  latter  may  be  dissolved  out  by  water.  In  1774  Dr.  M^Bride  proposed  the  use  of 
sulphuric  acid  instead  of  the  liquor  of  spent  bark,  a  process  which  is  still  very  extensively  followed  with 
success,  producing  a  very  excellent  leather  where  its  use  is  not  abused.  Sulphuric  add  forms,  however,  a 
rather  insoluble  salt  with  lime.  When  used,  therefore,  in  raising  the  hides,  the  greater  part  of  the  lime 
Remains  in  them  fixed,  as  it  were,  by  its  combination  with  the  acid ;  this,  although  no  great  disadvantaee  to 
sole  leather,  which  requires  a  certain  amount  of  rigidity,  a  property  increased  by  the  presence  of  a  sidt  of 
lime,  is  very  detrimental  to  light  skins  intended  to  be  curried  for  the  manufacture  of  upper  leather,  in  which 
pliability  is  the  object  aimed  at.  In  such  cases  science  evidently  forbids  the  use  of  sulphuric  add,  and  would 
recommend  the  substitution  of  an  acid  which  would  form  very  soluble  salts  with  lime,  such  as  muriatic  add 
or  common  spirit  of  salt,  which  has  accordingly  been  employed  in  France.  In  these  countries  a  prooeas  » 
followed  for  removing  the  lime  as  completely  as  possible,  called  graimng^  which  consists  in  exposing  the 
limed  skins  for  a  period  of  eight  or  ten  days  to  the  action  of  a  fluid  called  the  grainer  or  hate^  made  of  the 
dimg  of  pigeons,  hens,  &c.  During  the  operation  the  skins  are  frequently  stirred  about,  and  are  scraped  on 
the  beam  a  couple  of  times,  the  combined  effect  of  which  is  to  remove  the  greater  part  of  the  lime,  and 
to  render  the  skins  sofl  and  pliable.  This  process  is,  however,  subject  to  a  great  inconvenience :  a  kind  of 
fermentation  is  sometimes  liable  to  set  in,  which  alters  the  tissue  and  injures  its  quality ;  and  even  where  this 
does  not  occur,  the  leather,  especially  in  summer,  is  liable  to  become  discoloured  According  to  some  persons 
the  active  constituent  of  the  grainer  is  sal-ammoniac  or  muriate  of  ammonia,  or,  in  other  words,  muriatic  add. 
It  is,  therefore,  very  probable  that  some  substance  could  be  employed  instead  of  the  barbarous  process  of 
graining,  which  would  have  the  same  effect.  Several  attempts  have  been  made  to  attain  this  object,  but 
untbrtuiiately,  as  in  the  case  of  the  patent  of  Mr.  Warrington,  in  which  he  proposed  carbonate  of  ammonia, 
the  main  question  was  jdways  lost  sight  of — namely,  the  removal  of  the  lime — for  carbonate  of  ammonia  does 
not  assist  in  its  removal,  but  merely  neutralizes  it,  and  forms  an  insoluble  salt  which  remains  in  the  leather. 

\Vc  believe  that  hitherto  attention  has  been  too  exclusively  directed  to  the  improvement  of  the  tanning 
process,  properly  so  called  (especially  with  a  view  to  the  sliortening  of  its  duration)  to  the  neglect  of  the  pre- 
limiuar}-  ones  of  unhairing,  and  of  removing  the  lime,  when  that  agent  is  employed  for  the  former  purpose. 
Science  has  not  as  yet  done  as  much  for  the  tanner  as  we  believe  it  might  do ;  and  we  are  further  of  opinioo 
that  its  first  efforts  should  be  directed  to  the  preliminar}'  processes,  a  point  to  which  we  would  adWse  our  Irisb 
tanners  to  direct  their  attention.  And  here  we  may  add,  that  they  have  it  in  their  power  by  skill,  perteve- 
nin(x»,  and  a  Uttle  capital,  to  raise  their  trade  to  a  position  little,  if  at  all,  inferior  to  that  enjoyed  by  the  linen 
trade. 

Attaching,  as  we  do,  such  great  importance  to  the  operations  just  described,  it  is  necessary  to  state,  that 
although  the  lime  process  is  the  one  generally  followed  for  the  removal  of  the  hair  and  epidermis,  there  are 
several  others  whicn  have  been  proposed  and  partially  adopted  for  the  same  object.  On  the  Continent,  and 
in  some  places  in  Great  Britain,  the  process  of  unhairing  is  effected  by  an  incipient  putrefaction,  produced  bf 
laying  the  skins  in  a  heap  on  each  other  in  a  sort  of  a  pit  covered  over  until  the  smell  of  ammonia  is  evolved; 
or  by  suspending  them  in  a  room  heated  a  little  above  the  onluiary  temperature ;  or  by  placing  them  upon  a 
bed  of  stable  manure,  and  covering  them  with  another  for  twentv-four  hours,  during  which  time  they  bcSoome 
heated,  and  are  then  frequently  turned  over  and  examined  untU  they  are  fit  to  be  unhaired.  Another  pro- 
cess is  to  place  them  for  three  or  four  days  in  water,  to  which  a  httle  larch  bark  is  added ;  the  water  being 
renewed  each  day,  and  put  on  wann.  M.  Delbut,  of  Paris,  effects  the  unhairing  by  exposing  the  skins  to 
the  action  of  vapour  in  a  closed  cham])cr  in  which  the  temperature  is  kept  fixed  at  the  limits  of  finom  68"  Fahr. 
to  79'.  The  great  disadvantage  of  all  these  processes  is  tne  loss  which  is  sometimes  sustained  by  the  putre- 
faction of  part  of  the  true  leather  tissue  itself;  the  latter  process,  however,  if  conducted  with  care,  Welds  very 
^ood  results.  The  Kalmuck  Tartars,  who  make  exadlent  leather,  remove  the  hair,  in  some  cases,  bv  spretd- 
ing  the  skin  upon  a  bench,  and  pouring  boiling  water  over  it,  exactly  as  pigs  are  unhaired  in  Ireland.  In 
America  the  hides  are  exposed  in  a  kind  of  vault  to  the  action  of  cold  air  loaded  with  moisture,  by  which  tlr 
hair  is  jjjadually  looseneu,  and  in  the  course  of  from  six  to  twelve  days  may  be  easily  remove<L 

Besides  these  processes  for  loosening  the  epidermis  and  the  roots  of  the  hair,  add  may  be  employed ;  for 
(*xample,  sulphuric  acid  not  only  raises  the  hides,  when  applied  after  the  liming,  but  may  be  substituted  fur 
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tb^  Litter  |>roceas.  The  Kalmuck  Tartar?  alsf»  employ  ^owr  mUk ;  in  TmnsvJvniiia  an  aeid  liquor^  niade  from 
iTre-me&l  smd  water,  is  employed ;  and  in  \\^4lkchia*  it  is  mnde  with  barley  and  water.  Tlio  latter  is  very 
wttensirely  employed  in  Frantie,  ami  is,  rnThaps,  pretvrable  to  the  liuiin^  system,  in  everytlilng  extf  pt  in 
cart;  in  many  timntTies  ixi  Pam,  sour  muk,  wliich  can  Ihi  bad  eheop,  i.s  also  largely  employed.  Tbe  arid 
joor  of  spc^nt  bark^  already  alludetl  to  in  speakin|r  of  raising  tbe  bi<le.^,  h  flometime.>  employed  for  softening 
If  httir,  esp*^cially  in  the  DeiglibourhwHl  of  Liege,  in  iSelginm.  In^tuad  of  acidi*  or  lime,  we  miglit  emplo^v 
loimiber  of  other  snbstanti^j*  with  thit  ?aine  object.  For  example,  M,  Felix  Bondet  has  pro[M>s€d  catistie 
I,  a  prcMX'SS  which  occupies  but  one-tbinl  of  the  time  that  the  onlinaiy  one  does;  be  has  also  propos^.^!  a 
itture  of  sulphurets  of  calcium  and  sodium.  Lime  trom  the  gas  pnriliers  has  also  K^en  sucoi-Asfully  em* 
if^cd,  and  a  Air.  Tumbull  has  proposed  a  solution  of  $iigar,  or  tn^rle  ami  mdt;  ami  finally,  JVI.  Vaiiquelin, 
l*flris,  ffmoves  the  hjiir  and  epidermic  by  means  of  a  jKcmhar  machine.  The  hitter,  when  fully  perlected, 
th«?  lx**t  proce^is  of  all ;  for  not  only  is  the  skin  unaltered  by  contact  mtb  disorganizing  imb»tani\'i>,  and  no 
^'  matiirial  is  added  which  would  prevent  the  eombinatlou  of  the  tamun,  but  the  hair  h  obtained  uniu- 
rhich  b  of  great  imtjortance  for  many  purposes. 

er  the  operations  of  steeping,  unbairiiig,  mid  raising — ^tbe  objects  of  whicii  are  to  remove  all  animal 
in  K>lution  in  the  pores  ofthes'kin,  tbe  sepamtion  of  tiie  bair  and  epidermis,  and  the  sweUing  of  the 
pors — ^tbe  hide«  are  reatly  for  luiing  impregnated  with  the  tanning  matter.  Tliis  object  wil-^  at  one  linu* 
ctieded  by  placing  them  in  pits  with  a  lay*?r  of  bark  slightly  njoistenL»<l  Iwtween  each  ^kin,  and  leaving  iht^m 
io  lliil  way  for  about  tour  montljs.  until  it  wtis  supjtojted  thtf  bark  wa3  spent  or  exhanstt^d,  when  the  ojiera- 
tkni  wa«  repeat^'d,  Atter  this  had  been  flone  several  tinges,  a  strong  infusion  of  bark  was  employe*!  to  com- 
plete the  [irf>cess.  The  leather  made  in  this  wjiy  is  said  to  have  been  very  good ;  but  it  is  imjio«8ib!e  to 
eoaceiTe  a  more  absurd  pn>ccss,  for  as  tannin  can  only  enter  tbe  .skin  in  tbe  state  of  solution,  it  is  quitt^  eJear 
thftt  only  ft  small  portion  of  the  tannin  actually  existing  in  the  bark  would  have  come  into  play,  as  no  water 
wst  used  except  what  the  skin  imbibetl,  or  with  whieb  tlu*  bark  was  mojj^tened.  Another  proit^ss,  followed 
fiHUMuly*  and  which  is  not  quite  given  up  yet,  was  to  arrange  tht.^  biden  in  the  manner  just  describtMi,  and 
tlien  to  till  up  the  pit  with  water.  At  tbe  tnil  of  two  or  thrt-e  months  tht^  hides  were  t.aken  out,  thf  spent 
hark  rvjiuovi'd,  and  tbe  operation  recommenced;  and  so  on  until  the  skin^s  were  eonridered  to  he  fully  f-anned, 
fil,;,  (.  ijwi,  iljy  occupieti  a  |x»riod  of  two  years,  and  even  in  some  eases,  two  years  and  a  b;il£  Instead  of 
w  Ions  of  bark  were  substituted,  as  is  usual  in   Ireland;  it  was  by  this  pnicess,  no  doubt,  that 

f»  \  ,  -  iie  n^ally  fine  s^X'cimens  uf  sole  leather  in  the  Exhibition  were  prepared.  But  even  this  mctimd 
hai  ticc?ome  antiquated;  and  tanners  are  now  beginning  to  omiJoy  only  an  infusion  of  the  bark,  which  they 
pre|;iare  in  diflerent  ways.  iSome,  for  example,  place  tlie  bart  in  a  pit  partiaUy  filled  ivitb  water  or  spent 
ijqiior,  hitm  which  the  greater  part  of  the  tannin  lias  l)ec>n  separated  in  the  priK'Css  of  tanning,  and  pad«st4?ani 
iijlr*  it.  Others  use  a  series  of  pits  in  which  the  bark  is  plaeed,  and  exhausted  by  making  the  water  charged 
with  the  tannin  of  the  bark  of  tlie  first  pit  pass  successively  through  the  otliers,  and  continuing  this  opera- 
tion ^»itli  fn'sh  water  until  the  whole  of  the  tannin  is  iljs8t>lved  out.  Others  jdace  tbe  biirk  or  other  tanning 
niAlifriiU  with  water  in  a  large  vesi«el,  which  can  be  covered  jiertectly  tight  with  a  coer,  through  which  passe* 
B  lahe  from  20  to  30  teet  long,  which  i^  kept  full  of  water,  and  which  thus  exerts  a  eonsiilerable  pressure  upon 
tine  ImuIc*  The  idea  of  using  an  infusion  of  the  tanning  material  instead  of  the  old  proixiiis  onginated  in  the 
iXMitiBieuceioent  of  tbe  present  centurj^  with  M.  Seguin ;  and  in  conse(|uence  of  the  greater  rapiihty  with  wliich 
"^""    '  '        lined  in  tliis  way,  has  Ijcen  largeJy  adopteil  and  ci:>nsid<*rably  unproviid.  botn  in  England  and 

Our  Irish  timners  have  been  slow  to  adopt  the  quick  janjcesses,  under  the  belief  that  th^ 
^  inferior  to  that  produced  by  the  old  metbod.  This,  to  some  extent,  is  true,  but  it  nt^nl 
m;  indeed,  we  believe,  that  with  t!ie  proper  skill,  and  some  diemical  knowledj^t',  as  good 
iade  by  the  tiuick  tanning  as  by  the  i>l<l.  But,  without  attempting  to  deciile  this  question, 
ill  that  the  Irish  tanning  trade  received  a  consifleralfh'  blow  by  the  introduction  of  the  new  prcK-CJ^ses 
jbiud,  especially  after  the  removal  of  tbe  duty  upon  leather,  which,  like  the  present  duly  on  paf*er,  actal 
Jkiartfously  ujMin  any  attempts  at  improvements.  Irish  tanners  not  ha\ing  adopted  them  were,  of 
coiit**\  unable  to  compete,  and  were  driven  from  the  market  Tiiis  is  not  the  only  case  where  an  adherence 
U  djs,  and,  we  will  add,  an  honest  prejutiice  in  favour  of  a  good  article,  has  been  destnietivo  to  our 

ti<  - :  tor  ninny  of  the  $o-called  improvements  of  Engh>h  nmnufiicturers  consist  in  a  better  methotl 

vi  il  by  the  popular  rage  for  cheapness,  irresfx^ctive  of  qualitv*.     Tliere  is  a  wide  difller- 

•'ri  I)  learning  how  to  afJulteratc.  and  endeavouring,  by  the  application  of  science,  tij  iro- 

pr  :  would  enable  us  to  econonu/.e  time  and  cost ;  and  in  this  point  of  \'iew  there  is  a  wide 

ii  -  tanner.     How  few  of  our  leather  manufacturers  use  any  means  for  ascertaining  tht* 

Mrength  ot  ihv-ir  uiiu,^ion»  of  bark  V  or  who  huve  any  methods  of  knowing  whether  tbey  have  extracted  the 
of  thi*  tannin  from  their  bark,  or  how  nnicb  a  parcel  of  bark  which  they  are  about  to  pureliast*  contaifis  ? 
'     so  it  is  hoiK'less  to  expect  thai  tbe  manuliictiire  of  leather  will  be  ainihing  but  a  pre- 
I  oh  s<»me  tew  persons  with  skill,  although  of  a  rule  of  thumb  kind,  may  make  fortuneii, 
;         ful. 

i«  tiou  of  the  tannin  from  the  bark  or  other  material  is  of  the  greatest  import* 

■i  i,.ir  .V  a,  .>.tu  r  gi'adually  decomposes,  and  the  tannin  l>ecomes  convert*Hl  into  gallic  add, 

in  making  leather.  It  must,  therefbre,  be  ndvantagt'ous  to  exclude  the  air  during  the  pro- 

iniMHlnii  of  bark,  and  to  some  extent  daring  the  operation  of  tanning.     This  it  wouhl  not 

ill  respect  to  the  first  fmint,  and  we  would  accordingly  recommend  to  the  notic*?  of 

1 1  ted  by  ^L  Boura,  for  the  extraction  of  colouring  mattt^rs  from  dye*woo<is,  and 

i«*d  in  the  Machiner}'  Court  by  Manlove,  Alliott,  and  Co.,  of  Nottingham, 

n$  are  employed  in  tanning — that  is,  we  may  say,  everywhere — &  number  of  liquors  of  dif* 

«tnBXkffib«  are  made  use  of,  which  are  classified  into  two  divisions,  termed  htintners,  and  teyw»  or 

ns  the  former  being  the  weaker  and  the  latter  the  stronger,     llie  skins  are  first  intrtxluced  into  the 

V  which  usually  consists  of  an  infusioo  which  has  been  nearly  exhaustc^d  of  its  tannin  in  some 
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previous  ^tate,  where  tbe^r  &re  handled,  that  is,  taken  out  onoe  or  twice  ft  thiv,  and  hud  in  a  hoap ;  tkam 
they  are  introduced  in  mcoe^sion  throutrh  the  other  handlers,  and  whilst  in  the  strongest  are  oniy  handled 
ever)'  second  day;  afler  which  they  are  plneed  in  the  bloomers  or  strong  solutions,  wher^  thf?v  an;  only  Uaii> 
dhni  every  eight  or  ten  days^  hence  the  name  layers.  Some  tanners  place  a  little  ground  fmui  bark  between 
the  bides  in  the  bloomers^  which  \s  considered  to  give  better  leather  and  a  richer  bloom. 

As  Boon  &s  the  leather  is  sufficiently  tanned  it  is  removed  from  the  blooming  piti^  slightly  washed  in  ( 
water  so  as  not  to  remove  the  bloom,  allowe*l  to  drain,  and  hung  up  to  dr>'  in  lofU,  which  nre  nraally  i 
fidally  warmed  in  winter.  Before  it  has  become  thoroughly  dried  it  is  hammen*d  upon  a  block,  an  op« 
which  i^  uow  effectt^d  in  larp^e  tanneries  by  a  machine ;  of  which  sevtml  have  been  invente<i,  tlie  best  1 
bt*ing  that  of  BerendortT,  patented  in  184'2,  and  of  Mfsj^rs,  Jean  and  Si'ellos  in  1H52.      When  this  < 
of  beating  is  finished,  the  liides  nre  tjdcen  back  to  the  lrj(bi  to  be  thoroughly  dried.     Skins  int^ntkd  to  i 
upper  Iciither  are  not  beaten^  but  when  chied  are  subjected  to  a  set  of  operations  tenued  «•"-♦*'♦ 

Wien  leather  is  taken  out  of  the  strong  thinning  solutions  it  is  found  to  be  covered  v,  t  tawii-^ 

coloured  deposit  termed  the  bloom.  Tliis  substmice,  which  is  looked  ujwu  as  an  import ,:..  ..-  .-  ^^tjoo  of 
supenor  tanning,  although  in  rejilit)*  gf  no  utility  whatever  in  making  leather,  u  believed  to  bo  a  peetdur 
acid  termed  ellagic  acid,  derived  from  the  decomposition  of  taimin*  To  produce  this  bloom  of  a  propvrl 
the  tannin  must  be  the  same  as  that  which  is  contJiined  in  oak  bark,  and  can  only  \yc  obtained  with  iti 
solutions  and  after  considerable  time ;  hence  the  value  attachLnl  to  the  bloom  in  commerxv  n»  indjoatii 
(rood  bark  and  a  slow  process  of  tiuming.  Catechu  produces  scarit^lv  any  bloom,  and  what  it  doee  h  Sf* 
ferent  in  composition  from  the  bloom  of  bark,  but  divi*divi  gives  the  onlinary  bloom  in  considt^mHc  finantttW 
All  tanning  materials  contain  a  certain  amount  of  colouring  niatt<*r,  whieh  communjcate.'^  f  cnlovr 

to  the  leather  ;  but  some  are  vi^ry  rich  in  it,  and  absolutely  dye  it.     Purchasers  consider  i  leather 

ought  to  l>e  of  a  light  uniform  fawn  colour,  which  can  only  be  obtained  by  the  use  of  gooii 
limed  skins.    Catechu,  ilivi,  and  most  of  the  new  tanning  materials  cimtmn  far  more  coli't  ^i?r  I 

oak  bark,  and  the  latter,  especially  when  its  infusion  is  e3tposed  to  the  air,  develops  so  Oi-rp  ty  o>| 
the  leather  mafle  with  it  is  tiometimes  almost  unisaleable.     If  such  infusion  be  kept  from  exposure  ta  tbttl 
tiuring  the  proctifss,  tliis  result  is  avoided.     But  the  development  of  the  colour  is  not  cntin?ly  dcfmidciitl 
the  nature  of  the  tanning  mattfrial ;  for  even  the  inlnsion  t>t  the  best  oak  bark  will  beeome  nfddliii4irowii  hw 
contact  with  alkaline  solutions,  aueh  as  lime.     Hence,  iodefiendeut  of  the  feict  that  lime  left  in  a  tikhi  \ 
pR'venl  its  jx-'rfect  tannage,  it  will  also  produce  a  dark-co!ouix*d  leather. 

Curried  Leather The  leather  intended  for  the  uppers  of  boots  and  shoes,  and  for  A^^-ldTri-.t''  i|^  | 

indeed  for  most  jmrposes,  must  have  a  smooth  surface,  a  considerable  degree  of  softne^  m 
a  certain  lusti-e,  and  be  as  impermeable  to  water  as  possible.  Tliesc;  c[muities  are  given  t' 
of  oj>erations  :  the  first  of  these  consists  in  moistening  the  tanned  skin  with  water,  shaviiiL  rieqtiaS*^ 

ties,  and  thinning  such  portions  as  are  unnecessarily  thick,  and  then  rubbing  the  grain  -  p«iai]a*> 

stone,  to  remove  the  superticial  bloom.  The  second  series  consists  in  communicating  tU  ijlulitt  to  iht? leatfaer* 
by  rubbing  both  sides  rejTcatedlv  with  a  piece  of  hard  wood  having  its  lower  side  indent«.-<l  with  a  numb&vi 
transverse  grooves,  then  scraping  it  with  a  broad  knife,  in  order  to  equalize  the  UuckneM^  and  llui  iJhM  ii 
dubbing  it,  as  curriers  say,  with  a  mixture  of  tallow  and  oil,  or  other  fatty  subatanoe.  SocneliBliei  tbtinU 
side  is  blackened,  as  for  shoe-leather,  and  at  otlnn*timc*  the  grain  side. 

jVltlKmgh  tlie  operations  which  we  have  just  stated  n^preseut  the  general  nature  of  the  ptponam  ei  traty* 
ing,  yet  there  are  very  many  variations  in  detail,  according  to  the  kind  of  leather  oj)en!i    '  "  (im 

uses  to  which  it  is  intended  to  be  put.     These  details  our  space  does  not  j»ermit  us  to  n  wv 

may,  however,  remark  that  uprm  the  detnils,  as  well  as  upon  the  previous  process  oftaiinm^^  n*'|*nri?,  ill 
a  great  measure,  the  quality  of  the  leather.  The  same  akin  whicli,  in  one  or  oar  tanneries,  fields  an  ii[fpfr 
leather  which  becomes  in  a  few  weeks  hard  and  im wearable  for  tender  feet,  is  capable  o^prodociag  iki 
aof\4^'^t  and  most  tlexible  Fix*nch  leather.  Although  the  strong  upper- leather  m an ntacturc  m  Umam  C'CWiiitnP 
cannot  be  excelled  for  durabiUty  and  adaptation  to  our  damp  climate,  and  we  might  extend  tli**  «K*#.«-.f|nB 
to  the  harness  leather,  whieh  is,  perhaps,  the  best  in  the  w^orld,  we  are  a  great  way  l>ehind  the  1  \^ 

production  of  a  light,  flexible,  soft  leather  for  summer  use.     And  yet  there  sc^^ms  no  rcawiii  ;- 

ners  should  not  prnducn/  an  equally  good  article  as  their  neighlmurs,  if  the  necessarj'  cxt^t 

Russia  Leather The  Uussians  prepare  a  kind  of  leather  remarkable  lor  its  peculiar  m 

much  uscmI  in  these  countries  for  book-binding,  covering  writing-desks,  &c.     All  kind?:  ^^1, 

even  horse -hides;  that  cliicfly  used  in  these*  countries  is  made  from  goat-sldns.     llie  m  i  n 

usually  effected  by  alkaline  lye  macle  with  woo<l  ashes.  The  tanning  material  employe«l  li>  t  ^  < 

three  species  of  willow,  and  even  birch  bark  is  fdso  occasionally  used.     When  tanned,  ti  4 

usually  red,  but  very  oflen  of  a  brown  and  black,  and  are  then  rubbed  with  a  peculiar  »  \ 

obtained  by  the  destructive  distillation  of  the  out^^r  rind  of  the  birch,  e^!p4*cially  of  the  bli  to 

this  oil  that  the  f>eeuliar  smell  is  owing.    The  finest  Russia  leather,  eq^j-cially  that  called  /  .^ 

sfiught  nl>er  for  the  finish,  is  ma<le  at  Kostroinagrtrotl  and  laroslaw.     For  some  years  fn  »* 

tjon  of  the  Kussia  leather  is  made  in  France,  the  birch  oil  being  also  preriared  there.     A 
prepared  finjm  very  fine  kid-skins  in  Denmark  and  in  Norway,  by  tanning  with  the  bo? 
willow — the  Salij-  viminalis.     This  leather  has  a  peculiar  smell,  and  is  chiefly  used  for  tl 
gloves.     It  is  probable  that  this  leather  might  be  prepared  in  Ireland^  as  the  iolix  wonld  l 
antlv  with  us. 

morocco  and  Cordovmi  Leather* — Originally  these  two  kinds  of  leather  wen 
not  essentially  iliflereut.    True  Morocco  leather  is  alwa\'s  made  fK>m  goat -skins,  . 
sheepskins;  while  horse-skins  may  even  Ix*  used  for  the  manufacture  of  Cordovan.     ,\ 
rations  ofunhairing,  &c.,  are  exactly  the  same  as  with  other  kinds  of  leather  whirh  wc  \ 
Morocco  leather  is  tanne<l  either  with  gall  nuts  or  with  sumacli,  the  fomji 
Levant,  wliere  It  is  abundant ;  Cordovan  is  also  tanned  with  the  same  mai^ 
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mwimd ;  it  is  almost  inrariablj  dyed  black,  but  it  may  bo  made  of  any  otber  colour;  its  gurfaee  is  now  iiUo 
tmuHy  KDOOth,  whilst  Morocco  leather  haa  always  a  peculiar  grain,  produced  by  the  action  of  a  grooved 
loDeTf  and  h  dyed  of  some  fancy  colours.     The  process  of  dying  leather  is,  in  prindpie,  exactly  the  same  as 

;  of  silk^  cotton,  &c,  and  need  not  be  farther  described*    The  only  part  of  the  process  of  maiinj/  Morocco 

"ker  which  deserves  special  mention  is  the  mode  of  applying  the  tanning  material  Instead  of  laying  tlie 
I  over  one  another  in  a  pit  with  the  tanning  iofusion,  each  skin  la  sewed  up  into  the  form  of  a  bag,  and 
oesrlv  filled  with  a  very  strong  decoction  of  sumach  ;  a  number  of  these  are  then  thrown  into  a  wide,  shallow 
Y«BcI  filled  with  a  weak  infusion  of  sniiiach,  and  movc^l  about,  Irom  time  to  tiroe^  for  about  three  or  four 
houTB.  Cordovan,  as  wc  have  already  mentioned,  is  derived  from  the  city  of  Cordova,  where  it  was  laj'gily 
nutfiitfactiired  by  the  Moors ;  and  Morocco  leather,  as  its  name  imports,  is  derived  from  the  comatry  of  that 
name,  where  large  qoantities  are  even  i>till  made,  especially  in  the  states  of  Fez  and  Tetuan.  The  km>w- 
led^  of  the  process  of  making  Morocco  leather  was  only  introduced  into  MidtUe  and  Northern  Euro|x!  about 
120  years  ago:  France  being  indebted  to  Uie  Count  de  Maiirepaa,  the  then  Minister  of  Marine;  and  En^- 
iMod  to  the  exertions  of  the  Society  of  Aits,  who  einployetl  an  Armenian,  of  tlie  name  of  Philippo,  to  visit 
the  LeT&nt,  and  learn  the  process.  A  good  deal  of  tliis  kind  of  leather  is  still  made  in  Tm-kcy  and  in  Asia 
Minor,  but  it  is  not  fitted  for  gencTal  consumption  in  Eurofie* 

EmaneUed  and  Varnished  Leather — ^Tliis  artic^le,  which  h&s  only  come  into  genend  usc^  within  the  last 
tweotv  years,  is  now  made  in  very  large  and  increasing  cjuantilies-  It  is  chiefly  used  for  the  marmfacture  of 
ladies  snoes  and  geotleuicn's  drc^ss  boots,  belts,  superior  coach  harness,  &c.  The  onliuary  black  kinds  are 
made  with  a  Tarnish  of  boiled  linseed  oil,  tluckencd,  so  as  to  form  a  paste  with  Lampblack,  to  which  is  added 
aome  Prussian  blue  to  give  depth  and  lustre  to  the  colour.  This  varnish  is  laid  on  with  a  brmih,  and  ilie 
akio  then  heated  in  a  drying  chamber  to  the  temperature  of  about  150^  to  160*  Falir.,  and  the  operation 
repeated  several  times,  sometimes  as  many  as  seven,  according  to  the  nature  of  thtj  heather  and  the  object 
for  which  it  is  intended.  ^V"hen  the  vamifih  is  thoroughly  dry  it  has  sulficient  brilliancy  aiul  great 
power  of  resisting  strains,  or  bending  without  cracking  and  peeling  off.  The  superior  kinds,  es|>eciaJly  those 
employed  under  the  name  of  ^^  Patent  Leather"  for  shoe^  and  bcK>ts,  and  which  are  made  of  such  sujxTior 
qwility  in  France^  are  prepared  in  a  somewhat  different  way.  ITie  akin  receives,  as  in  the  other  cas^,  a  numlier 
of  coatings,  generally  three,  of  a  linseed  oil  varnish,  made  by  boiling  linsee<l  oil  with  litharge  and  tlien  mixing 
It  r^"*  -^ir  ochre  or  chalk.  MTien  the»e  coatings  have  dried,  the  pniper  varnish  b  applied  in  from  three  to 
fi'  >.  acconling  to  c'u^nim stances.     This  varnish  is  usually  formed  of  equal  part5  of  the  oil  viirnish 

ati.^  .-..  ,.,  fiiqKmtine,  mixed  with  about  half  as  much  of  crjpal  od  varnish,  coloured  with  ivory  black  and 
Proasiftn  blue  for  black  leather,  with  lakes  for  red,  with  Prui<sian  or  ultnimarine  blue  for  blue,  and  so  un. 
Even  the  eflect*  of  the  Chinei»e  bronze,  gold,  and  other  lactjuering,  may  l)e  perfectly  imitated  in  the  same 
way  as  we  have  aln^ady  indicateil  in  speaking  of  varnishes,  llie  chief  points  to  l*e  attended  to  in  the  manu- 
fiwltire  of  varnished  leather  are  the  selection  of  verj'  carefully  tannetl  and  curried  skins;  and  especiidly  that 
ifai?  oil  or  ^*  stuiP  useil  in  the  latter  process  be  good  :ind  be  equidly  applied)  as  otherwise  the  varnished  skin 
will  ytiry  soon  stain  and  become  covered  with  greasy  spots, 

Tavreil  or  Alum  Leather Tannic  acid  is  not  the  only  substance  by  which  animal  skins  can  l>e  eonverteil 

_tlllo  a  kind  of  leather,  for  a  mixture  of  alum  and  common  salt  will  also  have  that  effect.     The  leather  thu? 

ktned  ditFers  in  colour  from  ordinary  leather,  being  white  ;  it  is  also  less  durable  and  not  so  strong.    The 

lef  nae  of  the  leather  made  with  alum,  which  is  called  *^  tawed  leather,*'  is  for  gloves,  and  the.  t^kius  usually 

1  are  kid  and  lamb*skiiis.     The  preliminary^  processes  in  the  manufacture  of  glove  leather,  also,  do  not 

By  differ  <Tom  those  already  desmhed  for  leather  generally,  excerpt  in  the  case  of  lamb- skins ;  after 

\  jiitnora]  of  the  hair  by  lime,  the  skins  art>  subje<'tcd  to  a  fermenting  mixture  of  bran  and  water  for  the 

OBie  of  rvrooving  the  lime  by  means  of  the  acetic  acid  formed  in  the  bran  water,  and  corrt^sponding  Ut 

'  bate^  used  in  the  prt»paration  of  superior  Cidf-skius*  The  short  wool  of  lambs,  having  very  nigh  felting 
is  well  adapted  for  making  the  bodies  of  felt  hats,  and  is  accortlingly  much  ii*ed  for  that  fmqiose* 
I  lime  would  injure  the  wool  of  lamb-skuis,  they  can  not  be  *^  unhaired"  in  the  usual  way  with  that 
ihey  are,  therefore,  suspended  in  a  cellar  or  other  room  for  about  eight  or  nine  days*  and 
\  of  air  shut  off  as  perfectly  as  possible,  l^y  this  means  an  incipient  putrefaction  is  induced,  wbicii  first 
\  at  the  roots  of  the  wool,  which  may  then  be  easily  removed  \  the  skins  are  Uien  bmed  and  treated  as 
uf  kid-skins.  Common  white  leather,  such  as  that  used  for  smiths*  aprons  and  for  the  coarser 
!^  made  with  a  simple  solution  of  idum  and  common  salt ;  but  the  liner  kinds  of  kid  glovv 
with  a  mixture  of  alum,  salt,  flour,  and  yolk  of  eggs.  The  beautiful  sortness  of  the  line 
nnocli  '\wx  is  attributed  to  the  UBe  of  such  an  emulsion.     About  6  lbs.  of  alum,  Gibs,  of  salt,  and 

tha  yob  I  y  to  a  hundred  eggs^  may  be  eonsidered  the  approximate  fjuantity  of  ingre^lients  rcfjuin^^d  t^» 

taw  a  hundrutl  kid-skins.  Unlike  the  ordinary  process  of  tannings  the  impregnation  of  a  skin  with  alum  is 
l&eted  in  a  few  minutes,  either  by  workiug  the  skins  about  with  the  hamhi  in  a  tub  containing  the  mixture, 
<ir  \ff  mtriKiucing  them  into  a  drum  or  biirrel  with  the  emulsion  and  turning  it  rapidly  rouuii  Tawed  skins 
are  not  sabje<^*d  to  any  subsequent  process  except  drying,  and  then  drawing  them  repeatedly  over  the  edge 
of  a  semtctretilar  ptale  of  iron,  so  as  to  soften  an«  sraoothen  them. 

//asMTjf,  mm  Chamoh^  or  Oil  Leather A  peculiar  kind  of  leather  is  made,  called  Hungarj-  leather, 

iDleiideitr  a^  '     '^ute  fur  common  tanned  leather,  which  must  be  mentioned  here,  jis  it  forms  the  link 

lM.t*'W<tt  la**  :iud  oil  leat  her.    It  is  obtained  by  preparing  skins  with  alum  and  sidt,  and  then  impreg- 

flitifl^  them  v^iir,  u.^  Ued  tallow  or  other  fat,  and  exposing  them  to  a  high  temperature  in  a  closed  room  or 
ilO«e,  ai>tl  then  dri  ing  them  in  the  air.  Chamois  or  oil  leather,  on  the  other  htuid,  is  not  tawed  or  treated 
mjf^  -"^  ..tU..^  "Ht^miwU  reagent.  The  process  of  manufacture  consists  in  smeriririg  the  skin,  made  ix^rfeclly 
di  in  a  fulling  mdl  exactly  similar  to  that  ii^ed  in  fullinor  cloth,  with  ctnl  or  other  cheap  fish 

oil, in  expoang  it  to  the  fiction  of  the  null.     The  o|x;ratii>n  of  smearing  with  oil  lUid  beating 

IB  tlie  T  *  ;tted  a  great  number  of  times.     After  each  beating,  which  lasts  from  two  to  four  hours,  tlw* 

iluit  ai^    I  lui  of  the  mill  and  expose<l  to  the  action  of  the  air  for  a  short  time.     In  many  milK  instejid 
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of  smearing  the  skins  with  the  hand,  the  oil  is  poured  upon  the  skins,  in  small  quantiti^  at  a  time,  while  in 
the  milL  The  action  of  the  fulling  process  compresses  the  pores  of  the  skins,  and  it  therefore  becomes 
necessary  to  subject  them  to  a  kind  of  fermentation,  which  expands  them  and  at  the  same  time  cauaes  a  move 
perfect  combination  with  the  oil.  This  is  effected  by  hanging  the  skins  in  a  room  which  may  be  heated  bv  a 
stoTC,  as  in  the  case  of  Hungary  leather,  if  required.  The  oil  is  always  applied  to  the  grain  side,  and,  m 
order  to  get  a  highly  absorbent  and  soft  surface,  the  grain  side  is  scraped  or  rubbed  off  withpamice-et4Xie 
before  bemg  smeared ;  and  after  the  fermentation  the  same  surface  is  again  usually  scraped.  Tne  oiled  akiut 
are  now  subjected  to  a  scouring  process,  which  consists  in  stirring  them  about  and  then  allowing  them  to 
steep  for  an  hour  in  a  weak  ley  of  potash,  which  converts  all  excess  of  oil  into  a  soap.  The  subseouent  ope- 
rations, consisting  of  wringing,  drymg,  and  stretching,  need  not  be  further  described,  as  they  differ  littk  firm 
the  similar  operations  employed  in  the  other  branches  of  the  leather  manufacture. 

The  name  chamois  is  derived  from  the  fact,  that  it  was  only  the  skin  of  the  chamois  coat  which  was  fint 
used  in  the  manufacture  of  the  kind  of  leather  just  described ;  but  sheep-skins,  and  other  sldns,  more  espeda^* 
deer-skins,  are  now  chiefly  employed ;  and  in  these  countries  exclusively  so.  A  few  chamois  skins  are  still 
converted  into  oil  leather  in  the  Tyrol?  and  used  to  make  very  superior  gentlemen's  gloves,  which  form  the 
basis  of  a  trade  carried  on  by  the  Tyrolese.  The  superior  kinds  of  oil  leather  are  employed  for  the  manu- 
facture of  gloves,  hunting  breeches,  braces,  soldiers'  belts,  &c. ;  and  the  inferior  kinds  under  the  name  of  wash 
leather,  for  cleaning  plate,  &c.  This  kind  of  chamois  or  shamoy  leather  is  chiefly  made  from  the  inner  side 
of  sheep  pelts,  split  by  a  machine,  the  other  portion  being  tanned  with  sumach  to  make  skiver,  which  w  em- 
ployed for  hat  leathers,  &c.  Formerly  the  use  of  chamois  leather  breeches  was  very  general  among  all  the 
cavalry  of  Europe,  especially  of  England,  Prussia,  and  Austria;  but  having  been  found  unhealthy,  it  has  been 
given  up ;  owing  to  this,  the  manufacture  of  it  in  England,  which  was  the  chief  seat  of  the  trade,  has  greatly 
diminished.  At  present  a  peculiar  kind  of  it  is  made,  by  first  slightly  tanning  the  skins  with  wiUow  bark,  and 
then  impregnating  them  with  oil  in  the  ftdling  milL 

Dyed  Sheep-skin  Rues^  jrc ^A  considerable  number  of  sheep-skins,  of  the  coarse-woolled  sheep,  espe- 
cially those  of  Leicestershire,  &c.,  are  tanned  without  removing  the  wool,  which  is  then  dyed  of  some  bridit 
colours.  Angora  goat-skins  are  also  prepared  in  the  same  way,  as  well  as  a  large  number  of  lamb-skins,  'fiic 
former  are  chiefly  used  for  door  and  carriage  mats ;  and  the  lamb  skins  for  bning  morning  gowns,  slippcn, 
&c.  The  process  of  tanning,  which  is  always  done  with  sumach,  differs  from  that  pursued  with  other  aldnf 
in  this,  that  the  tanning  solution  is  only  applied  to  one  side  of  the  skin.  Instead  of  tanning^them  with 
sumach,  they  are  frequently  tanned  with  salt  and  alum.  The  process  of  dveing  the  wool,  not  dilfering  from 
that  usually  followed  with  other  woollen  fabrics,  does  not  demand  any  further  notice  here. 

The  manufacture  of  leather  in  all  its  various  branches  was  represented  in  the  Exhibition  by  only  seventeen 
exhibiters ;  of  whom  six  were  Irish,  two  English,  six  French,  two  Belgian,  and  one  German.  The  diflerent  kinds 
of  leather  were  represented  in  the  following  proportion : — Rough  heavy  tanned  hides  were  contributed  by  six 
exhibiters,  foiu*  from  the  city  of  Dublin,  and  two  French ;  light  welting  bridle  and  harness  hides  by  fomr,  of 
whom  two  were  Irish,  and  two  French ;  curried  leather  by  eight,  of  whom  four  were  French,  three  Irish,  and 
one  Belgian ;  Cordovan  by  one  Irish  exhibiter ;  Morocco  leather  by  two,  one  Irish  and  one  English ;  enamdled 
and  varnished  leather  by  six  exhibiters,  of  whom  two  were  Irish,  two  French,  one  German,  and  one  Belgian; 
tawed  leather  by  one  Belgian  exhibiter ;  and  dyed  lamb  and  Angora  skins  by  two  English  exhibiters. 

This  was  certainly  no  .ideciuate  representation  of  one  of  the  greatest  trades  in  the  world,  and  least  of  all 
was  it  of  the  Irish  leather,  which  was  altogether  left  to  a  few  of  the  tanners  of  Dublin.  It  does  not  speak  irt'Il 
for  the  enterprise  of  Irish  manufacturers  that  there  were  as  many  French  exhibiters  of  leather  a?  there  wen- 
Irish.  It  nuj^ht  appear  invidious  in  describing  the  contents  of  an  Exhibition  upon  which  no  Juries  sat  to 
decide  upon  the  relative  merits  of  the  exhibitors,  to  specially  notice  the  contributions  of  any  one  manufac- 
turer in  particular ;  yet  we  cannot  avoid  gi\angour  opinion  of  some  of  the  articles  shown.  Among  the  tanrnJ 
hides,  all  of  which  were  of  the  most  superior  quality,  those  exhibited  by  S.  Ord  and  J.  O'Neill  were  remark- 
able for  the  density  of  the  leather,  the  property  of  being  bent  and  even  doubled  up  without  the  slightest 
appearance  of  a  crack,  li<;htness  of  colour,  and  depth  and  richness  of  bloom.  The  curried  leather  adapt<^ 
for  harness  purj)oses  by  W.  R.  Box  and  Co.,  was  exceedingly  well  tanned  and  possessed  great  flexibility  ami 
strength  ;  the  enamelled  leather  of  the  same  manufacturer  was  also  ver}'  good.  Hayes,  Brothers',  Cordovan 
and  grained  calf  were  well  tanned  and  curried,  and  in  many  respects  were  superior  to  the  usmd  articl«  (»f 
that  class  manufactured  here.  Among  the  French  exhibitors,  the  curried  calf-skins  of  M.  Come<juel  of 
Vannes,  and  of  M.  Guillot,  of  Paris,  fully  supported  the  character  of  French  leather,  by  its  extraordinan 
pliability,  softness,  and  closeness,  as  well  as  fineness  of  grain.  A.  Byrne  and  Son's  case  of  fancy  dyed 
Morocco  leather  was  well  finished  ;  the  colours  were  pure,  the  dye  deep  and  uniform,  and  the  skins  tiexihk- 
and  close-grained.  Among  the  exhibitors  of  varnished  leather,  the  first  place  undoubtedly  belonged  to  M. 
L.  Deadde,  of  Paris,  not  alone  for  the  excellence  of  the  specimens,  but  for  the  extent  of  the  collection  which 
he  contributed.  For  pHability  of  the  leather,  perfect  adhesion  of  the  varnish,  the  absence  of  all  tendenc}'  ti> 
scale  or  crack,  perfect  polish  and  lustre,  and  oeauty  of  colouring,  we  have  never  seen  anj-thing  to  exa*l 
them.     This  was  particularly  the  case  with  the  green,  bronze,  silver,  and  gold  grounds. 

The  manufacture  of  leather  is  one  eminently  adapted  to  this  countrj' ;  indeed  we  do  not  know  if  it  be 
not  of  all  the  great  manufactures  of  Europe  the  one  best  adapted  to  the  circumstances  of  In'land.  AVe  hatr 
thousands  of  acres  of  uncultivated  land  upon  which  oak  copses  might  be  grown,  which  would  pro^^de  bark 
enough  for  an  immense  trade  ;  the  supply  of  hides  and  skins  and  fonngn  tanning  materials  is  as  ojk'U  to  u* 
as  to  any  other  country'  in  Europe ;  and  lastly,  no  fuel  is  n»nuired  which  is  not  provided  bv  the  wa:«te  of  tlr 
manufacture,  that  element  of  all  others  which  has  given  to  England  her  great  superiority.  We  may  also  ad«i. 
that  it  is  not  a  new  manufacture,  which  presents  a  number  of  difliculties  to  be  overcome,  but  one  alreaclv 
existing:  in  the  countr\',  and  pretty  well  understood.  Why  it  should,  therefore,  have  been  lately  ratbr 
declining  than  advancmg,  seems  strange;  and  can  only  be  accounted  for  by  the  fact  that  oar  tannen 
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endeavour  to  keep  up  with  the  improved  condition  of  the  trade  elsewhere^  being  in  many  ca«e8  tanners 
'  accidfut,  and  usually  gentlemen  by  profession,  and  kncjwinfif  just  tlmt  the;  skins  of  animnLj  and  an  infusitm 
FlMrk  make  leather,  but  considering  the  process  by  wbieh  it  is  made  Iax  be  tht?  neeuliar  domain  of  the  work- 
Tbere  are  some  honourablj"  exceptions,  no  doubt^  but  they  are  not  sumdeutly  numerous  to  give  a 
tcr  to  the  Irish  trade,  Maeb  bhiine  cannot,  hovr^'ver,  \h.'  attached  to  them,  beciins*:*  liitherto  there 
wtre  no  a\iuhLbIe  means  in  thi.s  country  of  acipiiring  any  soHd  infonnatiou  upon  the  appHcation  of  science 
to  manufactures,  or  even  upon  the  practical  impi'ovements  eftected  eljsewberc. 

With  tht'  int'reasing  faciUties  which  have  now  ariHeii  iii  thiit  department^  and  with  tht*  rapid  d(.*velopment 
vhicii  is  making  in  almost  every  branch  of  our  industry,  it  is  to  bo  hoped  that  this  hit^hly  important  and»  if 
fHill  Qtiderttood,  profitable  branch  of  trade  will  share  extensively  in  that  development;  and  that  in  a  few  year*, 


heme  an  impKirting  countr>>  ^'e  shall  become  one  of  the  chivf  leather  exporting  comitriea  in  Europe. 

The  omiual  Kf  turns  of  the  lioard  of  Trade  do  not  supply  any  infonnation  as  to  the  state  of  the  Irish 

bnmch  of  this  department  of  business;  and  the  extent  of  tliL*  business  transacted  in  hides  and  skins  could^  then*- 

fort^  onlv  be  obtained  from  the  several  bouses  in  the  trade.     It  appears,  however,  that  the  ex|>orts  from  the 

United  kingdom,  taken  as  a  whole,  are  steadily  on  th©  increase,  4is  may  be  sk-en  by  the  follo\Mng  return  i — 

▼ALL'ft  OF  LSATHXlt  AKP  LEATHER  WARES  EXPORTED  FROM  THE  UirrrEn  KINGDOM  Df  TUB  UXOER-UBXTIOitEn  YEAJiS. 


1840,    .  .  ,  .  .  JE417.07J 

IHll 432.775 

1842,    .....      4(Hi,I»27 

1843, 462,99H 

i»44,    .....     4fi5,942 


184.fi £4C0,«71 

]HU\    .....      432,iJ25 
1H47,    .  .   .   ,  ,      46i>,627 

184K, 372,256 

1841^,    .....      .^»01,298 

FURS. 


1860, £608.806 

1861,  .....     598,169 

1862,  .  .  .  ,  .     844,769 
1868,  .....  1,679,309 


Tbe  skins  of  animals  are  chiefly  employed  for  two  purposes, — either  as  articles  of  clothing  in  their  na- 
tiif«l  crmdition  after  removal  from  the  animal »  or  only  ^ter  a  very  short  pi-eparjition ;  that  is,  as  furs,  and  as 
Canned  leather.  Nearly  idl  kinds  of  annual  skins  answer  lor  the  bttcr  purpose,  but  it  is  only  those  thickly 
0(ivt»n?«l  with  a  short  and  line  hair  which  are  suited  for  furs.  The  fur-bearing  animals  art*  almost  all  nativei; 
of  cold  climates,  the  finest  and  most  prized  furs  being  obtained  from  the  eohlest  regions^  such  as  Siberia  and 
tlie  utAiur  regions  of  North  America.  Independent  of  this  circumstance,  the  quality  of  a  fur  dcfx^nds  a  go*^d 
deal  upon  the  age  of  the  animal,  the  season  of  the  yoar  at  which  it  is  killed,  and  even  upon  the  particuhir 
lof^ity  iji  which  it  has  lived.  Thus,  for  instance,  the  fur  is  finer  and  closer  at  the  approach  of  winter  than 
in  summer:  and  more  wiry  and  cxmrm^  in  a  damp  locality  than  in  a  dry  one. 

Our  diief  siTopiy  of  furs  comes  from  North  America  and  Russia.  The  gn»ater  part  of  the  trade  with  tht* 
rtimii«r  is  in  the  iiands  of  the  Hudson's  Bay  Company,  which  has  numerous  stations  throujrhout  the  regions 
wttyndiy^g  from  Labrador  to  tbe  Russian  American  jjosst^ssions.  The  Russian  furs  are  nearly  all  boagnt  at 
tbe  snat  fairs  in  that  country,  especially  that  of  Nishnei -Novgorod  ;  they  are  purchased  there  partly  tbrthf 
y^gjlfh  market,  but  chielly  by  Lontinent:d  merchants,  who  re-sell  them  at  the  Ijt^ipsic  lair,  whence  tliey 
■TO  i&tributM  over  Euroj>e.  Many  furs  are  of  great  value^  such  as  the  Russian  suble,  which  is  usually  sohl 
Ibr  llx>in  £2  to  £3,  and  ver}'  fine  ones  even  fetch  £10.  i^Iany  cheap  and  serviceable  furs  m'e  also  obtained 
ffOA  indigenous  animab,  such  as  the  otter,  tbe  rabbit,  &c.  11ns  daiss  of  skins  Is  usually  dyed  and  thn 
aotaraer  ham  removed,  so  as  to  produce  imitations  of  the  more  exjiensive  furs. 

Tht?  only  preparation  which  fnrs  receive  is  to  impR^f^nate  the  skiu  with  80011-  fatty  snV>stance,  to  make  it 
into  a  kind  of  oil  or  chamoi*  leather-  This  is  iloni*  liy  rtibbing  the  flesh  siile  with  salt  butter,  m^d  trampling 
th^  Akin  in  a  tub,  and  turning  them  over  friim  time  to  time  during  four  or  five  liours.  The  adhei'ing  par- 
ticlrs  of  ilefeh  are  then  scraped  ofF,  and  the  unequal  thickness  of  the  skin  planed  awav.  Tlie  grease  adhering 
to  tlie  for,  or  in  excess  in  the  skin,  u  removed  by  trampHng  the  skins  m  boxes  wuh  the  sawdust  of  hard 
wnods  (free  from  turpentine  or  other  reains),  and  repeating  this  operation  several  times  until  the  skin  has 
boootiBe  dr^'  and  soft,  and  the  fur  glossj^  and  smooth. 

Fnr»  are  not  so  generally  used  in  this  (Country  as  In  Germany  and  many  other  parts  of  the  Continent,  but 
imwciiilj  in  Russia.  Tiiose  chiefly  used  here  are  the  Russian  sable,  MtLsiela  zihelHna  ;  the  ermine,  Muxtela 
cmlftaa^  both  fr*>m  north  eastern  Eiu'ope  and  Siberia  :  the  Hudson's  Bay  sable,  Mnsteln  CanmitJisiM  ;  the 
iniliq^.^,!.  ....  '"-isk  rat,  Zihcr  zehethiais  (not  the  musk  animal),  from  North  America;  tht*  sciuirreL,  SciiirHx 
wmignr  from  Russia  ;   the  mink,  3ruxtelfi  vison.  North  America ;   the  stone  marten,  or  French 

AM,  *K -  uijiorumy  and  the  banm  (tree)  or  pine  marten,  MuMela  abietum^  both  from  central  and  north 

Rltt^pe  ;  the  chinchilla,  Chinchilhi  hmif^era^  from  Buenos  A\Tes,  and  Arica  in  ChiJi ;  the  ci^mmon  seal, 
dbh^  from  tlie  c^^ast.^  of  Newfoundland,  Jjabrador,  Greenland,  and  Norway ;  and  several  varieties  of  the 
MJBOBon  rabbit.,  Lepus  cunitrulus^  obtained  from  England,  Pohmd»  and  North  America.  A  much  greater 
mmlicr  «T»f*the  ^fiuirrel  and  musquash  are  em|tloyed  tlnm  of  any  other  kind. 

Tht?  dyeing  and  prtparation  of  cheap  furs,  in  iuiitation  of  the  more  expensive  ones,  is  much  better  umier* 
_«tirrd  tm  thf  Continent  than  here:  and  sfinie  exeeltent  cheap  specimens  of  rabbit -skins  thus  pre|>ared  were 
'     '    iiTi  department,  and  will  l>e  furthur  alluded  to  in  anotlier  place. 

iiubUn  exhi biters  of  furs,  indej>cndent  of  those  of  dyed  slieep-skins,  lamb-skinai  and 
"Angont  j|uau,  whose  exxUections  were  extensive,  varied,  and  well  preparecL^^W,  K.  S- 
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-  included  a  great  variety  of  articles,  sucli  m  portmanteaus  and  travelling  cases  of  various 

:?  of  business  present  C4*rtain  characteristic  features  whieh  Hj>enite  against  that  centra- 

in  other  departments  of  industry*.    Saddlery  has,  iiod<)uht,  of  late,  become  an  article  v( 
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ffeneral  merchatidizf  mucli  motre  than  in  time^  past,  when  the  manufacturer  was  almo^  inrambty  tbe  toukr* 
in  this  way,  AVaUall,  aod  ?ome  other  towns,  fiupplv  the  trade  of  the  United  Ivingdoin  with  a  portion  oCtbt 
saddlery  kept  by  tin*  hartlware  merchants  ;  but  htill  in  every  town  af  note  thnmjSout  the  couDtiy,  the  knde 
is  to  a  greater  or  less  extent  carried  on,  iis  the  biLsiness  of  repairing  is  of  considt-rable  iinportancCi  and  in 

Eraetice  it  ia  combined  with  the  maTiufaetm\*.  The  productiona  of  the  leading  proviucial  town«  ire 
lipt  almost  on  a  par  with  those  of  the  metropolis^  from  tne  manufactured  article  eonstantly  falling  bto  the 
hands  of  di.stant  makers  for  repair  ;  and  we  may,  in  consequence,  expect  to  find  a  uniforaiity  ofcxcellenee  in 
thisi  branch  of  trade,  which  doea  not  prevail  in  many  others. 

In  the  Exhibition  there  were  many  good  examples  of  saddlery,  both  native  and  impoftc<l  j  and  whDtf*  tka 
higher  priced  articles  bore  teatimon}'  to  the  progress  of  improvement,  so  far  af  regiuds  degance  of  midl 
mnuship,  the  common  cart  and  dray  haniCH^  wan  not  less  remarkable  for  the  great  change  wnich  h«4  tahU 
plaw  in  it  within  the  past  few  years  in  this  country.  At  no  distant  period  the  harness  of  the  rural  diatrirfii 
wai*  as  rude  as  could  well  be  conceived.  The  use  of  the  improved  Scotch  cart  and  plough  faartiai  hu, 
however^  now  become  general ;  a  good  iUustration  of  which  was  to  be  found  in  that  contributtni  by  J.  F^lock 
and  L»  Cowan  of  Glasgow.  But  these  articles  are  now  successfully  imitat^-^l  in  almost  the  whole  of  dur  f«i>- 
viucial  towns.  The  maiuifacturera  of  this  city  contributed  some  highly  creditable  work ;  and^  aa  a  provifidil 
effort,  the  harness  ejchibited  by  B,  Wat?on  of  Mmlliagar  was  entitled  to  high  commendation. 

The  collection  in  this  department  of  Messrs.  W*  R.  Box  and  Co.,  of  this  city^  was  worthy  of  th*  iiiglt 
reputation  which  their  house  has  long  enjoyed  at  the  head  of  the  wholesale  trade?  of  Ireland,  The  mano* 
faeture  of  saddler}^  of  all  kinds  is  carried  on  to  a  eonsi<l«^ab!e  extent  in  their  premises  in  Abbey -strpct,  uid 
in  a  variety  of  articles  they  supply  the  city  and  countiy  trade* 

When  referring  to  the  nia*le-up  saddlery,  which  is  extensively  produced  in  Walsall,  we  should  not  ooit 
to  notice  the  very  complete  collection  of  specimens  and  models  exhibited  by  Messrs.  C  Gneatrexand  8oD  of 
that  town.  Their  case^  xn  fact,  represented  the  trade  of  W^alsall  g^^nemlly,  including  *addlera*  and  eoac^- 
makers'  ironmongery  ;  and  ever)i^hiiig  was  good  of  its  kind,  whether  as  regarded  design  or  execution.  As 
a  SfM»eimen  of  worknmnship  a  small  hoi'se -collar,  only  five-eighths  of  an  inch  high,  was  a  gem  in  its  way  ;  ami, 
"**! elegant  articles,  their  rounded  leather  ladies  bridles'  wt-re  destining  of  commendation. 

Another  remarkable  specimen  of  workmanship  in  this  department  was  the  racing  saddle  exhibited  by  Mr, 
,  I),  Jones^  whicb^  though  of  the  inll  size,  was  under  2  lbs.  weight.     The  ornamental  workmanafaip  wif 
excj?llent^  though  the  remarkable  feature  about  the  article  was  lU extreme  lightness. 

The  harness  exhibited  was  generally  of  good  quality,  and  not  unfref:juently  presented  choice  specuncsn  nf 
beautiful  workmannhij* ;  but»  with  one  or  two  exceptions,  there  was  little  of  novelty.  In  tnat  of  Mr 
M'Mullen  a  modification  was  introduced  by  which  the  horse  can  be  disengaged  in  a  moment  in  case  of  acri- 
dent, — an  object  of  great  importance,  as  may  be  seen  almost  daily  in  our  streets,  where  the  falling  of  tW 
hor?H?  usually  renders  it  neeessarj'  to  cut  some  portions  of  the  harness,  as  from  the  strain  upon  the  budue*  ihtj 
cannot  Ix^  undone.  The  same  object  is  gaifled  by  a  patent  inijirovement  exlubite<i  by  Mr.  'White  of  t^w^^^ 
in  which  not  otdy  an  efficient  but  an  omamentd  substitute  for  the  buckle  is  introduced.  The  common  ktoir 
tug,  fiH^m  its  great  thickness,  necessitates  the  use  of  a  large  and  unsightly  bucJtle;  and  the  buckle  ooodbf 
lM:*tween  the  snafl  of  the  vehicle  and  the  shoulder  is  a  constant  source  of  annoyance,  on  this  accoant  alontv 
whi-rc  one-horse  carriages  are  used.  In  a  greater  or  le^  degree  the  usi*  of  the  buckle  is  in  all  caivs  objec- 
tionable ;  and  hence^  in  the  better  class  of  harness,  we  are  glad  to  see  that  it  may  lie  dispensefl  with  by  the 
simple  and  ingenious  invention  of  Mr,  White.  This  consists  of  a  metallic  framework  attaehi'^i  to  thit  aaAni 
the  strap,  into  which  the  end  of  the  other  strap  is  to  lie  intro^luced ;  and  tlie  latter  being  perfonUflct  wA 
hi>k«,  a  tonpie  or  plug  passes  directly  tlirough,  which  iostiuitly  secures  the  junction,  insuring  %h^  ^^SSbnmi 
j>ortions  working  in  a  straight  din^ction,  and  thereby  guartling  against  cracking  at  the  hoh4.  Thk  fixtnit 
may  he  made  highly  ornamental,  and  be  surmounted  by  a  crest  or  other  device,  aa  was  the  Gaw  on  wot  of 
the  specimens  in  the  Exhibition. 

In  the  portmantejius  and  travelling  cases  of  different  kinds,  there  were  many  good  spedmens  of  tlie  extent 
t^  which  th«  convenience  and  comfort  of  travellers  are  now  provided  for  in  this  age  of  locomolion^  TW 
goods  in  this  department  were  in  general  deser\Tng  of  high  c^unmendation  for  the  ingcDi  '  '  '  '  ir. 
providing  a  Uirge  amount  of  accommodation  in  the  smallest  possible  spa<*e,     ^lany  of  the  i 

showed  this  in  a  high  degree  ;  and  the  workmanship  was  also  goo<l,  in  which  resjHXt  t'  iLariwi 

eontnst  with  that  large  chiss  of  gowls  only  made  up  for  sale.     Iii  short,  although  in  i  wr  hid 

only  a  few  Dublin  Exhibiters,  it  was  amply  illustrated^^^  circumstance  which  is  higLi>  ^.n  MnaLm   to  thc^r 
engaged  in  this  branch  of  trade.— J.  S. 


1.  Atkhtsow,  W.,  Mcmtpeller'hill,  Dublin,  ManufactuTvr. 
—'Enamelled  chaise  and  wilting  liidc« ;  braces,  tiamesBt  snd 
jafiaiiiisd  tplit  hides,  for  coAcb  purpoe«a. 

S.  Barxardo,  JoFn«  M.,  Dame-ftrect,  Dublin,  ManitfiMr- 
tnrer. — MufTis  t»0SB,  and  ctilTji  of  Hussd&n  sablp^  ruyat  Enfnme, 
rhinchiUa,  and  greebe;  ernitae  cardhiAU,  muffs,  and  eufla; 
S'lUth  Sob  seal-flkiu  coats ;  and  fur  wnppers  iu  various  fo- 
If  i^  «kin%. 

il.  Black  WELL.  Samuki.,  Oxford- street,  Loudon. — One 
\KiU*nt  dumb  jijckuy,  with  elastic  Indian- rubber  npHnga, 
<'m|iper,  and  girth,  coniiilcte;  one  patcat  donble  girth;  two 
j^irtb  strafJA,  with  elMtie  ftpring»>;  one  stablo  roller,  with 
elMStic  spring -,  one  servant's  coat>bclt,  with  uUsUc  sjiriug ; 


two  tndian-mbber  webboottL  loi 
hamcffi  bridle  complct*,  WWl  i    _ 
running  away. 

4.  Box,  W  R  ,  It  To.,  Abb^H«rat  DubtfaL  1 
turCT^— Currit^i  i  M*.bd<flt.  ilirf«|k^i 

ntsss  leathrr ;  j^  |  i  iJirodtod  ^  " 

bag  hides;  paiuitL  :<^i.M  Idling; 

hunting,  exercise,  and  t  inm ;  nidi  t 

bameaa  and  pad'tree«;  _    untingt  vnA  hand  wk^i 

tpecimeni  of  hiTiddic  devices  in  nirer  and  hrna^  rhaMd  arf 
emlMMMd,  for  :«tate  and  plain  carniigc»  iind  harneivi;  e<MC^ 
handles;  hjimc^  furniture,  pbuu  nod  embo^wd, is lilvir ibI 
brasB ;  potiahed  steel  bits  and  etirmps ;  macUlMiy  lldto  ■■' 
hose  pip«a 
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6.  Browning,  W.  &  R,  Stockwi!ll>«tree^  GlAsgoir,  Ma- 
smbtebanT^Set  of  can  homcsa. 

$,  BrasK  A.^  &  Son,  New-row,  S4»utli,  Dublin,  Manii- 
i. — pADry  colouiied  Mococoo  lejitber  akiiiH  for  car- 
and  bookblQdiD^  purpoaoi;  Roaaia  kid, 
AIT  k  Morocco^  and  groined  calf  Aud  gOAt^ikiiiB 

^  ll0O<l^    t^^'i^     '>u-,~L  "^ 

7.  Cuksx,  CmtTi  A  JameSj  Street,  near  Glawtonbiin^ 
Jftoaikctmci^'— Angora  mg$ ;  hearth-rug,  centre  of  vddin 
^^  I  lamb-fikm^  Mrilh  flowere,  each  colour  being  a  sepa- 

h9C<*  sewn  in,  and  border  of  crimson  Angora  g«>at-9km ; 
tbMfV  tatDVakm,  and  Angoira  carriage^  door,  and  window 
rogy;  Aiigcm  and  ilieep-abdn  boas;  caps  of  slink  Uiml>-skin ; 
IttiTHt  imd  hotuemaids*  gloves,  Stc. ;  and  Cork  and  liuub- 
akin  oocka. 

8.  Corcoran,  J.,  4  Co.,  We3*tmonjland-atn*e,  Dublin, 
MAnatacturera. — Foreign  i^taii  and  manufacturiDd  tur& 

9.  CowAX,  L.,  Barrhead,  Manufactuper, — Scotdi  cart 
(taroeaa^  a»  in  nsii  m  the  Wmt  of  Scotland. 

10.  CcMMiNS,  J.,  Jamet'd'Street,  Dublin,  Invetitor  and 
ManufacttLrer. — Side  saddle  ;bimtitigfiaddle»:  mlver-mounted 
4ng  hAmens  ^th  newly  invented  brBecliing:  chains,  and 
lMi|ic»%e»l  cfupp^;  a  chain  tnveutefl  as  a  snbsdtutc  for  kop 
rtnp;  bciaa-motmted  hameas,  with  a  new  crupper;  plain 
cart  hameM. 

tU  0KSP,  J,  8.,  little  Newport-street,  Leicester-sqtuirev 
Tjbi4i*!i  Mannfactnivr. — Specimen*  of  Moroet'O  leather  for 
iiplkolltcferft.  coachinakers,  bookbinders,  and  IxMjtuiakcra ; 
djped  tli«f|i  and  Umb-akiii,  for  wool  rugs  or  mats,  in  Cast 
and  Ixilliant  cbbuxm^ 

12.  Fakbkix,  R-,  CoUege-preen,  and  Fbhamblft-street, 
DabUn.  I^ragner  and  Sianttfaetun^r*^ — Ladies^  and  gentle- 
imn'a  portxnHnteaua,  of  n«w  and  various  designs ;  coat-cases, 
,  ctt|kable  of  hoMing  a  suit  of  dotliea,  &c  ,  railway 
t*s  coai|Miiioii,  of  new  design,  with  dressing-case,  &c. ; 
1  tnvdlmg  baga;  ladi^'  and  gentlemen  h  travelling 
of  ranons  designs ;  impiroi*eid  bonnet-box^ ;  latties^ 
Ac 
IS.  Plktcbkr,  W.,  Clare-»tr&rt,  Dublin,  Manufaoturfr, 
—Phaeton  hanusaa,  with  .<dlvcr  chased  und  covt-rcd  buckles ; 
fflvcr-monDted  gig  bamoas;  hunting  ^ndiilt?^, 

ll»  GntJLTnmx^   CHAni.is.   &   Sox,  WaIsaI.   Jltiiiufac- 

tinrTK. — Saddlery,  including  bridle^  rtirrufiH,  ^-imtJie.H ;  ^teel, 

nd  (^Triage  bitts ;  tcpurit;  liame»H  mount iugn;  horsc^ 

■4ud  •|>oke  brushes ;  n»settes ;  harness  collars  in  oiinin- 

,  weighing  eight  grains ;  whi{is ;  curb  chaius  ; 

and  armorial  bearings-,  j^ilvtr-raouuted 

^  mfl  f«rnairi?  UiDpB;  coacb  lace;  coach  di>or  hiAodlcs 

^ll  IHt  K'kets ;  miniature  elliptic  caniage  spring ; 

15,  Hawtt,  Y,.  Watling-itreet,  Dublin,  Bfanufacturer — 
liisb  aod  Buenns  Ayres  hides,  tanned  with  iiak  h&tk  and 

0aTl8,  Bbothebs,  Dublin,  Ifanu&cturers — Tanned 

hides,  native   growth  and  mantifactuns 

kip   buti ;    native    kip  butt ;    native   rounded 

oattre  black  grained  calf-skin;    liide,   Spanish 

,  native  Cunluvan ;  uaiive  horse  butt 

'  tri'«t.  Dublin,  Manufacturer. — 

Miukey  ^bl>^,  and  sjiblv  tail; 

,  -_:    uaLs  and  apruns;  and  a  variety 

UvnUKOt^  J.,  Charlemont -street,  Dublin,  Mannfiic- 

r.— lai|tfov«d  side  saddle,  with  movable  piiunel,  «o  u 

M  uuy  honpi  improved  bunting  saddle,  with  movable 

',  ant  J  iiitg;  gig  saddle;  improved  chariot 

b'jr*':  riijunt'nttxL 

—Silver-plated  moanted  har- 
:dddk;  with  leaping  bead. 


20.  HirnsoN,  S.,  I>awaou-«Uwt,  Dublin,  Manufiictun?r 
— Chariot  and  plmeton  harness ;  jannting-cttr  and  cab  har- 
nes ;  improved  side  saddles ;  gentlemen^!  saddles. 

21.  Jones,  William  D.,  High-Htreet,  Shrewsbury.— A 
light  siiddle  of  full  length  for  racing,  26  oz.  weight,  eiu- 
tHJILsbetl  In  relief  by  hantl-bibour  only  —  design,  roaea^ 
tlii$tlei),  and  shamrocks,  luterBpersed  with  oak  foliage  and 
acxinis. 

22.  &AKE,  G,,  Dame-street,  Ehiblin,  Designer  and  Ma- 
ntifacturer.^^Furtmanteaas  and  dreaaing-caies  of  various 
designs. 

2.H.  I*AltG«,  T.,  Leinatei^atreet,  Dublin,  Manufacturer, 
— S!>ide  saddle,  covered  with  hog-Akin;  himting,  steeple- 
ehaaii,  ojid  rncbig  suddii's  ■  light  phaeton  jwir-horse  harness, 
ailvtr-plated  on  Gemiaji  liilver;  car  or  gig  bameis,  half 
covered  and  silver- plated. 

24.  Lkhnan,  W.,  Dftwson-stnset^  Dublin,  Designer  and 
Manufacturer.— A  set  of  tutate  pair-horse  hamras,  made  by 
order  of  Ucr  l^Iajesty ;  single  and  double  harness,  silver- 
mounted,  and  half  covered  and  aUver- mounted ;  improved 
safety  buckles,  and  safety  breeching ;  mla  iMiddle?*,  with  ho- 
rizontal trees ;  hunting,  stevple-chikje,  and  nidng  saddles; 
children's  chair  saddles ;  riding  briilles,  bitts,  &c, 

26.  Lesstrangr,  C,  &  Son,  James Vatreet,  Dublin,  Ma- 
nulacturera* — ^Butt  leather  hides. 

*2<L  Li-Ncii,  G.,  Lower  SackviUe-street,  Dublin,  Manu- 
facturer.— Pomianteaus ;  square  hat-case,  containing  drea^ 
aing-ea*e ;  enamel  waterproof  bags,  &c 

27.  M'MtLLBN,  B.,  Dawson-street,  Dublin,  Inventor  and 
Manuiaciurur. — Saddles;  child's  chair  jiaddle;  bridles;  cha- 
riot hanitus,  car  or  gig  hameas,  on  a  new  coustruction, 
wher(.4>y  the  horse  can  bo  disengaged  in  a  moment  in  caaa 
of  accident ;  military*  appointments. 

28.  M'Nal'oht,  G.,  Maxwell -RtTe<?t,  Glasgow,  Manufac- 
turer.—Saddle-treea,  several  varieties;  policed  and  hbick 
h*une&  for  Scotch  cart,  van,  and  stage ;  polished  Scotch  curt 
rigwoodie,  with  ibaft  rings,  draught  chains,  ^c 

29.  MoLiJOT,  B,.  Iviltiiin;-^trtret,  Dublin.  Manufactuivr. 
— Hftmess,  with  aetvly  iuvented  hames,  tTa<.t;  fastt-neiv,  and 
driving  bitt*,  &€. 

30.  (Jia>,  A,,  Cork-street,  Dublin,  Manufacturer. — Tann^p*! 
Buenos  Ayrean  hides,  and  native  bides  of  umned  leather. 

3K  PfirtiiT,  .1.,  Graftuu-street,  Dublin,  Maiiwfjictnrer. — 
Threefold  portaiile  trunks^  with  <irf*'»ing-ca3e  and  writin^- 
de^k ;  imprttveii  trunks  and  truvelliag-Lases;  bonnt't  and 
hat-tiises  of  various  dteigns;  leathof  bags  witb  ftortimwitesu 
bottuniM,  fitted  ^ith  dressing-case;  railway  and  ovtrlAiid 
portmantmu;?^  and  other  artitius. 

32.  PoLix>cK,  J.,  Stock  well-street,  Glasgow,  Manulkc- 
turer.— Scotch  cart  harness  for  dty  and  agricultural  use. 

S3.  SwAiN  &  Adenev,  Piocadilly,  London.  ManufMtii- 
rcrs.  —  Prize  racing  whip,  mounted  in  carved  IriBh  bog 
oak;  pri^c  buntmg  wbipii,  with  spotting  devices;  ladies' 
and  gentlemen's  ricHng  and  driving  whips;  ladies'  riding 
and  liriving  whips,  with  parasols,  bus,  or  iun  Hhadi>:?  at- 
tached; improved  {)ateut  Arab  or  Chowrie  riding  wtdps, 
with  horse-hair  plumes  for  driving  away  insects ;  state  car* 
rlage  and  postiliijri  wliipe;  gentlemen's  driving  whips,  with 
honi  and  warning  whistlu  in  the  handles;  patent  whip- 
socket,  and  Indian-rubber  Oxonian  tlriving-apron. 

34.  Watsos,  B»,  l^lullingar,  County  Westmeath^  Mana< 
fact iirer.— Side  saddle,  hunting,  cut  back,  ateefdeHchaae, 
and  racing  saddles. 

35.  Whitb,  Jaicbs,  Livef|Kwl-€treet,  London.— Set  <j€ 
sQver-monnted  pair-hor»e  carriage  harness,  with  White's 
patent  safety  tugs ;  set  of  gig  Brotigham  harnBM,  with  pa- 
tent safpty  tugs  to  the  traces,  backbanda,  and  erapper; 
spedmens  of  carriage  and  gig  tugs  finished  with  diver,  bnui^ 
or  covered  mountings. 
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I.— PAPER. 

THE  manufacture  of  paper,  like  that  of  leather,  is  one  eminently  adapted  to  the  circumstanoes  oflreUnd, 
and  one,  therefore,  which  demands  a  large  share  of  our  attention.  It  has  another  claim,  also,  upon  our 
space,  as  being  one  of  the  most  important  of  the  few  large  manufactures  which  we  possess,  ranking  peihapi 
in  this  respect  afler  flax.  We  shall,  accordingly,  give  as  complete  a  sketch  of  the  nature,  history,  and 
present  condition  of  the  trade  as  the  objects  and  extent  of  such  a  publication  will  permit. 

In  speaking  of  starch  and  sugar  we  drew  attention  to  the  relations  of  those  substances  to  one  another, 
and  to  a  third,  the  woody  matter  which  forms  the  skeleton  of  plants.  It  will  be  unnecessary,  consequenth, 
to  refer  to  this  subject  here,  further  than  to  say  that  woody  matter,  as  its  name  imports,  constitutes  toe 
great  mass  of  wood.  The  skeletons  of  plants  composed  of  this  substance  are  formed  of  cells  and  tubes,  wfaidi 
are  nothing  more  than  a  number  of  ceib  joined  together,  in  which  aU  the  other  constituents  of  plants  exist 
In  the  green  parts  of  plants  and  in  bulbous  roots  the  material  composing  the  cells  is  in  much  smaller  pit>* 
portion  than  the  substances  in  solution  in  those  cells.  Many  of  our  readers  will,  perhaps,  be  surprised  wins 
we  tell  them  that  the  framework,  in  which  everything  else  is  held,  of  100  lbs.  weight  of  turnips,  does  not 
exceed  more  than  3  or  4  lbs.  in  weight !  The  frameworx  of  trees  is,  however,  much  more  solid,  and  the  woodjr 
matter  of  the  stems  far  exceeds  in  quantity  all  the  other  constituents  ;  hence  the  capability  of  the  stems  <x 
vegetables  to  bear  pressure  and  support  weights,  which  fits  the  larger  ones  for  building  and  other  puiposei 

If  we  reduce  a  piece  of  wood  to  a  fine  state  of  division — for  example,  to  the  condition  of  sawdust,  and 
boil  it  for  some  time  with  water,  and  then  with  certain  chemical  substances,  we  shall  be  able  to  remove  aD 
the  other  constituents  of  the  plants  contained  originally  in  the  stem,  and  obtain  the  woody  matter  quite  nnre. 
This  woody  matter  is  composed  of  two  distinct  substances — one  of  them,  called  cellulose^  forms  the  wans  of 
the  celb,  which  are  then  thickened,  as  it  were,  with  an  encrusting  matter.  In  some  plants,  or  rather  in 
certain  parts  of  plants,  another  ptniuliar  substance  is  found,  which  sometimes,  also,  acts  as  a  thickener  of  the 
C4.'Uular  substances  ;  this  body,  of  which  there  are  sc^veral  modifications,  is  called  pectitie^  and  will  be  familiar 
to  most  of  our  readers  as  the  chief  constituent  of  currant  and  other  fruit  jellies.  ITie  woo<ly  matter,  or 
Ugniiie^  is  the  basis  of  many  manufactures.  For  example,  all  cotton,  linen,  and  hemi>en  fabrics,  are  siiujJy 
woody  matter  in  a  greater  or  less  degree  of  purity ;  and  all  the  processes  through  wliicli  flax  pa:>ses  in  \u 
")rei)arati(jn  from  the  flax  straw  have  for  their  objects  the  elimination  in  a  separate  state  of  this  substaiwv. 
[n  such  manufactures /orw  is  an  element  of  quite  as  much  importance  as  chemical  constitution — the  wood}' 
matter  must  be  in  the  condition,  in  fact,  of  fibre.  We  have  ah*eady  remarked  that  the  woody  matter  confist*^ 
either  of  an  a^jglomeration  of  ci'lls  such  as  we  have  in  the  pith  of  i)lants,  as,  for  example,  in  the  ehler,  or  of 
a  numlxjr  of  fibres  which  consist  of  tubes  ;  the  former  is  called  tne  cellular  tissue  of  plants,  and  the  lattff 
the  vascular  or  vessel  tissue.  Any  one  who  has  ever  seen  a  piece  of  elder  pith  will  at  once  see  that  it  cooM 
not  yield  a  textile  fabric,  and  that  it  is  only  lignine,  in  the  condition  of  vascular  tissue  or  fibre,  which  can  be 
employed  for  such  a  purpose.  Then*  is  another  manufacture  of  which  lignine  is  also  the  basis.  namelT, 
pa|)er ;  but  one  in  which  fonn  is  of  less  importance  than  in  the  textile  fabrics,  because  both  the  cellular  and 
vascular  tissue  of  plants  may  be  employed  in  its  production.  If  we  reduce  the  lignine  of  plants  to  a  fine  sUU<* 
of  division,  and  while  still  moist  ])ress  a  mass  of  it  together  into  a  thin  sheet,  it  will  form  a  kind  of  papiT.  If 
we  could  employ  pure  cellulost^',  freed  from  its  encrusting  matter,  the  material  thus  obtaineil  wouki  be  mow 
a<lhesive  and  pliable ;  and  in  proportion  as  the  cellulose  which  we  employ  is  coated  with  this  substance,  the 
less  adapted  will  it  be  to  fonn  pjij>er.  The  cells  of  wliich  the  woody  part  of  large  tnvs  is  composed  are 
thickly  coated  in  this  way,  whilst  the  stalks  of  herbaceous  plants  are  less  so ;  hence  timber  or  its  sawdnA  i^ 
not  so  well  adapted  fi)r  making  paper  pulp  as  the  fibres  of  the  flax  plant.  Indeed  the  excess  of  the  encnistiof! 
matter  renders  the  fibres  of  a  plant  equally  unfit  for  the  manufacture  of  pa|x;r  as  for  that  of  a  textile  fiibrir- 
The  objections  here  made  to  the  ordinary  woody  encrusting  matter,  as  far  as  the  manufacture  of  paper  is 
concerned,  are  not  equally  applicable  to  pectine  when  it  performs  the  same  functions,  as  we  shall  have  ooa- 
sion  to  notice  subsequently.  Although  i)aper  differs  essentially  in  many  respects  from  a  woven  fabric,  yf^ 
we  re(|uire  it  to  have,  to  a  certain  degree,  two  of  the  chief  (jualities  of  the  latter ;  namely,  strength  ind 
flexibility.  Henc(»,  although,  as  we  have  observed  above,  a  pai)cr-like  pulp  may  he  made  of  cellultf  tissje» 
it  would  have  no  strength,  which  could  only  be  given  to  it  by  vascular  tissue  or  fibre ;  and  constniuentlv  the 
larger  the  proportion  of  the  latter  in  a  paj)er,  th(?  stronger  and  more  flexible  it  will  be,  espei*ially  if  thefibrw 
be  not  too  much  broken  up.  An  example  of  this  is  presented  to  us  in  the  toughness  of  bank-note  pa|)er.  hot 
there  is  a  still  more  remarkable  one  in  the  cloth  called  tnpjni,  which  is  made  by  the  inhabitants  of  the  South 
.Sea  Islands  from  the  liber  or  inner  bark  of  a  tree.     This  cloth  is,  in  fact,  nothing  more  than  a  species  of 
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"^nrxnccl  b>^  steeping  the  fibres  in  water  until  they  undergo  a  kind  of  change  similar  to  that  to  whieli  fkx 

ttcd,  and  then  beating  them  with  a  wooden  mallet  until  they  fuliH-n*  and  sjipn^ad  out.  PaptT  ntaite 
ii*  i.iu-  way,  and,  irnhnid,  all  tkijht,  bears  somewhat  the  same  rt^Ialiun  lo  texiiJe  fabrics  of  cotton  or  wcn»1  as 
fehdoatf  to  textile  woollen  fabrics.  In  all  textile  fabrics  the  great  object  to  be  aliained  is  to  jrive  a  certain 
dibiC<aon  to  the  fibres,  ^mewhat  similar  to  that  which  they  have  in  the  stems  of  the  plantis  an  object  whieh 
ii  fflbdetl  by  sfiinnin^ ;  In  paper,  on  the  other  band,  the  fibres  must  be  made  to  run  in  oil  directions,  whiuh 
m  ftko  tlie  ea^e  with  felt. 

PreTious  to  the  invention  of  paper  various  substitutes  appear  to  have  Ix'en  employed,  such  as  the  fine 
iniiier  bark  of  several  trees,  whieh  was  beaten  and  then  dried  iu  the  sun  ;  plates  of  lead  and  tablets  of  wax 
were  also  employed,  and  even  the  leavers  of  trees,  as  is  still  the  case  in  the  East ;  as,  for  example,  in  Ceylon, 
where  the  tlned  leaves  of  the  talipot  palm,  cut  into  eouvenient  sizes,  and  joined  together  in  the  BhajM*  of  a 
£ui^  form  their  biKiks,  of  which  there  was  an  example  in  the  Imfian  col^x'tion  of  the  Royal  Asiatic  8(jciety. 
The  first  attempt  at  making  pajK>r  was  the  em])loyment  by  the  Eg^^itians  of  the  pith  of  a  reed  which  grows 
nti  the  Nile,  and  which  was  formerly  called  the popyruifn,  frcjm  wheotv  our  wonl  jjaf>er  is  derived.  Tins  plants 
which  look«  like  a  bulriish,  must  have  been  used  at  a  very  early  period  for  the  manufactuiv  of  a  kind  of 
pjifjer  Peumrkable  for  itj?  delicacy  and  for  the  siinpHcity  of  its  manufacture.  Pajjer  made  from  the  Egyptian 
p^y^us  continued  to  be  emplaned  until  the  fiAh  eeutur>%  but  ailer  that  date  it  ap|>ears  to  have  gone  out  of 
[pmiit^l  use^  ha\*ing  l)een  rt.'phtcetl  by  the  true  paj)er  made  from  cotton.  Tlie  precise  <tatc,  however,  at  whieh 
QOCton  paper  wa.s  first  nuidc,  or  the  country  where  it  was  first  invented,  cannot  be  distinctly  iisa^rtained^  Inr 
we  find  no  mention  of  it,  at  least  as  far  as  we  are  aware,  of  an  etirlier  date  than  the  eominencement  of  the 
twelftii  oentun%  IndM*d,  subst*quent  to  the  twelfth  century  the  use  of  i-otton  paper  beeauie  very  general  in 
Europe;  but  the  chief  suj>pUes  were  still  brought  fi'om  the  I^nantT  although  it  is  c<*rtuin  that  its  maniifac- 
tare  was  intPoduce<J  into  Eunjjit^  in  thut  century  by  ibc  Crusaders,  or  by  the  Venetians,  In  tlie  end  of  the 
Ibnrtecfitli  centun^  the  important  diseoveiy  was  made  that  paper  could  be  manufactured  iixnn  Unen  rags,  tlie 
5wt  mill  for  that  purpose  mi ving  been  erectetl  at  Nuremlx^rg,  in  the  year  VVJO*  lids  discovert'  corapletely 
changed  the  whole  manufacture,  because,  for  several  centuries  al\er,  the  supply  of  raw  mati^riaJ  of  ihjs  kind 
me  much  greater  than  the  demand  ;  hence  the  more  expensive  materijd,  eottou,  was  given  up.  In  onler  to 
make  white  pajHir,  it  was  necessary  to  employ  white  nigs,  as  no  means  e^xisted  for  rjijiitlly  and  cheaply 
bleacliing  the  colourwl  ones.  Under  such  cnreumstauees  it  ntx'd  not  l>e  a  matti-r  of  surfms*?  that  no  atteuijit 
fraa  mafic  to  find  a  substitute  for  linen,  or  cotton,  which  would  be  as  cheap,  in  this  way  rags  came  to  be 
XNiiidere<l  a*  the  only  material  from  which  paper  could  te  advantageously  made.  The  dist'oven*  of  the 
tileaicliing  jxiwers  of  chlorine  oi>ened  up  a  new  lield,  and  led  to  the  hope  that  a  great  number  of  ve{»etiible 
iMic»  might  be  stjbstituted  for  rags,  in  case  there  would  not  be  sufficient  of  the  latter  to  aupjily  the  demand 
ridcb  the  extraordinary^  extension  lu  the  use  of  paj»er  has  created.  To  give  our  reatlers  some  itlea  of  how 
har  tills  hope  has  lxH?n  realized,  we  shall  c*iiiimcnite  here  the  various  substanci!S  from  which  pujicr  in  now 
nidi\  or  which  have  been  proposed  for  that  puqiose : — 


RAW  MATtcmAta  OF  I'Al'KR. 


^)tt<lf1  ariil  linen  ragn. 
iltchUtjrr  iini«tc  (r«>in  llax. 

I  WllSt*. 

I  ami  tlnx  fitraw. 
r  bark  of  tho  white  miiU>eny. 
Lain  fihrt. 

■  of  ihtt  leaves  of  the  d^-arf  palm. 
ISLrttw  of  wheat,  barleyi  oats,  rye,  maize,  hay,  &c. 


Polatft  pulp  iif\eir  *fXtmrtion  of  the  stiirtJi. 

Pulp  of  be*'l  aft  IT  «xprcjuiioQ  t^f  jiiici;,  for  ibt-  luniiufiic- 

tiin?  of  Kugar. 
ltfo#*8  nail  tUfC 

CurriirH*  jfihavingsv   ohtainwl   in   lh»*   mauulkiTtiafv  «*f 

Iw4thcr. 
WaAt<^  frurn  IrtaniUa  hemp. 


i  tbew,  a  number  of  other  vegetable  substances  have  bct^n  pro^joscHi  for  the  same  purpose ;  such  as 
i  iiettiD.  ihe  conmion  rush,  the  thistle,  the  barka  of  the  baphne  mezerenm^  the  acacia,  the  elm, 
lit  Haies  4bc.;  the  teodrik  of  the  hop,  totmen' speat  bark;  and  we  might  aihl  a  number  of  other  substjuiet^, 
Mth  *•-  *'"^  .^.wnfiuiTi  rag  weed,  the  bagasse,  trash  or  pressed  sugar  cane,  and  a  givat  variety  of  Lmban  and 
iflir  s  which  have  been  lately  inti^oduced  to  the  notice  of  the  public.     The  substances  containeii 

II  ti  ruti  undoubtedly  the  best  adapted  for  making  paper,  but  as  yet  only  the  rags,  scutching 

rtyi  Lou  waste^  are  generally  employed  ;  the  tliix  and  hemp  straw,  although  apparently  well  adapted 

or  I'l  ;    "',  ai^  not  likely  to  be  employed  in  consequence  of  their  high  price.    Straw,  on  the  other  bar»d, 

ISA  htA^  iiecome  a  most  important  materiaJ  for  the  manufacture  of  paper,  and  a  very  ^^onsider»blc  tra<le 
pug  up  in  Dublin,  the  chief  seat  of  the  maDufacture  at  present 

first  idea  of  making  paper  from  straw  originated  with  Seguin,  who  was  granted  a  patent  in  Frantx*, 
Id,  but  he  was  unable  to  overcome  the  dilKculties  of  the  materiaL     In  1820  another  patent  was  grunted 
Hirig^Avn*  Jan.,  which  appears  to  have  bt?en  etjually  imsuccessfuL     In  1824  Chaptal  and  D'Arci-*t^  two 
at  P*r**n*  h  chemists,  and  AL  Bronzac,  obtained  a  patent  for  the  uiaiiutacture  of  pajx^r  from  straw,  which 
'     1,  and  may,  therefore,  be  consider».'d  as  the  first  successful  attempt  to  solve  this  problejn. 
\  tliii  trious  attempts  have  been  matle  in  France,  Gemumy,  and  England,  to  pertW-t  the  procea* 

apui  ciijii  I'  .Vrcet  \  but  it  is  only  within  the  last  year  or  two  that  these  attempts  have  been  crowned 
ritli  complete  success — the  honour  of  the  successful  perfection,  aa  well  as  the  first  invention,  belougiiig,  we 

^  Xr  i^— The  sample  in  the  Exhibition,  as  the  first  successful  attempt  to  make  straw  pajK^r  capabli' 

inting,  was,  therefore,  worthy  of  special  att-entlon,  and  pointii-dto  a  wide  field  of  industrial 
'tintr)%     It  is  but  just  to  remark  here  that  a  number  of  excellent  experiment*  was  con- 
L  h\  -ral  years  l>efore  the  patent  of  Chaptal  and  D'Arcet  was  taken  out,  for  the  parjiose  of 

\  tliL  ; . .   -  -  uf  Seguin,  the  first  inveotor. 
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[CiAM  X\'IL 


A  great  many  efforts  have  recently  been  made  on  the  Cotitinent  to  bring  sevr— ^  .  <  .1...  -^"'-'— ^mnni^ 
in  the  r^?coiul  cofuum  into  use,  and  with  a  eonsideruble  anir»uiit  of  success.     An  -pftJiilT 

mcntkm  the  jmlp  of  beet-root,  wood  shaviiiji^s,  and  yjeat.     Wood  sha^nngs  havr  „.. ,.  , :  >in4^f^ 

and  according  to  the  reports  published  the  pnx-ess  b  perfectly  praeticabli%  and  the  quality  of  t!  t> 

doreil  excellenL     Of  all  the  substances  prtj|>osed,  however,  ix^t  is  that  which  ia  most  intervstii.-    ,sL(f- 

tant  t^Lj  us,  In  consequence  of  the  great  extent  of  our  peat  r>og8.  AJthoujpjh  pnipoj3*r<]  a^  a  muteniii  bir  thr 
manufacture  of  paper  many  years  ago,  the  only  successful  attempt  which  appe^irs  to  have  been  mmtk  ww 
within  the  past  year  in  Piedmont  and  Saxony.  In  the  fonner  place  a  soft  and  much  prized  j«iti«>r  hjii  bmm  pro- 
duced, composed  of  from  80  to  9*1  per  cent,  of  turl'l  the  remainder  being  formed  by  the  piu[»  obtainod  frooi 
thi'  inner  bark  of  the  whit4?  mulberry,  ^lillljoai^l  was  alao  prcfduecd  containing  *J5  per  cent,  of  tmH  Thi* 
reault^  obtsiined  in  Saxony  were  siniiliir^  rags  being  substituted  for  the  mulberrv'  bark. 

llie  other  substances  which  we  have  mentioned  can  only  be  considered  as  curiosities*  as  tli'  '  ^* 

obtained  in  sufficient  quantities,  supposing  thcni  even  to  be  well  a*lapt<*d  for  paper-making,  jjt 

tanners*  g|>ent  bark^  whit*h  wo  have  seen  applied  to  the  manufacture  of  puJp  for  papier  mache,  with  xht  ad«ii- 
tion  of  some  made  from  old  rope«,  &c.  The  chief  difficulty  which  manuJacturer^  have  had  U>  i'nmlffid 
with  in  the  manufacture  of  paper  directly  from  vegetable  substances  has  been  the  sort  of  srmi^tninjip^ 
rency  which  papers  so  made  possessed.  To  avoid  this  a  certain  quantity  of  rags  had  to  bt!  addr^.  It  h, 
hofwever,  to  be  noped  that  these  difficulties  will  be  entirely  overcome — indeed  In  many  Cftset  tliify  ha^ 
already  boon  so. 

Having  now  discossed  the  raw  materials,  we  shall  turn  our  attention  to  the  old  p^ocl?as^9  empVifKl  in 
pa|>er- making,  and  which  are  to  some  extent  stiE  followed  in  some  places,  commencing  with  tlUt  in  m^ 
m  China  and  Japan. 

Indej)endent  of  the  spedid  interest  which  attaches  to  Chinese  and  Indian  paper  in  a  ki^toncal  potol  of 
view,  and  which  would  m  any  cmo  induce  us  to  notice  the  process  adopted  in  the<e  countries  for  its  manu- 
facture, we  are  specially  called  upon  to  do  so  in  consec|uenee  of  tlie  numerous  specimens  cijntatned  in  tin* 
»Tanaiio^\  Chinese,  and  Imiian  collections  in  the  Exhibition.  Tlie?e  specimens  were,  properly  speaking,  not 
exhibited  oa  paper,  but  rather  as  that  material  applied  to  various  purposes — such  aa  boots,  drawings  *c: 
they,  however,  exhibit  aU  the  j>cculiarities  of  the  Eastern  paper  so  well  that  we  can  refer  to  th«ni  ii 
illustrations. 

The  Manufacture  of  Paper  in  China^  like  the  other  manufactures  of  that  singular  con;  -?  from  a 

ver}*  remote  antiquity.     Although  wo  are  acquainted  with  only  a  few  varieties  of  Chinese  |  '••.  atUuil 

used  for  covering  tea-cht^sts,  printing  Chinese  books,  and  the  kinds  so  largely  used  in  Kmopi-  i«>r  taakifiig 
artiiicial  flowers,  and  another  for  engraving  untler  the  name  of  India  pa(»er,  the  Chinese  make  m»9i\j  at 
many  varieties  as  we  do.  The  papers  just  alluded  to  are  exceedingly  thm,  the  printing  paper  WKteuUr^ 
ftfly  square  feet  of  which  weigh  scarcely  three  ounces,  A  great  number  of  substances  are  also  empiDTVil  m 
pa|>er- making,  almost  every  province  having  its  own  fieculiar  material.  In  some  districts  the  i-'- ' --  ^^-vvd 
of  the  bamboo  are  employed ;  in  others  the  liber  or  inner  bark  of  a  variety  of  mulberry  ;  in  oth<  iif 

t^traw,  hemp,  cotton  ;  and,  finally,  the  cocoons  of  the  silk-wonn  after  the  Si-paration  of  th"  -if  ii* 

beautii*ul  pajjer  known  as  rice pajx'.r  is  made  from  the  c<^llular  pith  of  the  Aralia  rtftpi/rifrT'i  i^f^dt^ 

more  like  the  ancient  paper  ot  the  papjTus  than  our  modem  paper  from  fibrous  tiss-iue.    Alt  I      ^  l:«oibof» 

doejj  not  yield  the  finest  pajKT  employed  by  the  Chinese,  the  article  made  froai  that  substance  hiivinji:  alwiw 
a  yellowish  tint,  it  is  the  material  which  h  most  largely  employed  j  and  as  the  process  by  which  it  Is  mme 
does  not  essentially  differ  from  that  followed  with  other  materia^  we  shall  select  it  iis  our  lUustivCiaB  rf 
pttper-making.  The  young  shoots  of  the  bamboo  are  tirst  cut  into  conveniifut  lenfrth*,  nnd  then  spEllaia 
thm  slices  and  laid  in  a  pit  bidlt  of  bricks  or  of  stonework  with  a  quantity  of  si  ^>oo  tad 

the  lime  being  arranged  m  alternate  layers,  the  whok^  Ixjing  pressed  down  by  |  4  gUfom 

on  the  top.  Water  is  then  admitted,  and  the  whole  allowed  to  rest  for  about  fuiuicvu  this  a ,  at  the  ml  d 
which  time  the  mass  becomes  soft,  and  the  external  green  rind  may  be  easily  separated.  The  piooei  ifV  stfl 
removed  from  the  pit  and  Ix^aten  with  an  iron  mallet,  which  removes  a  quantitj'  of  rind,  and  mvca  a  fihmv 
mass  like  llax,  which  is  hung  in  the  sun  to  drj'  and  bleach,  after  which  it  is  again  i5tt»ened  with  lime  a»  brte 
Wien  taken  out  of  the  bme  it  is  made  into  heaps,  and  tdlowed  to  undexgo  a  kind  01  spontaneont  fiaaneKlii* 
tion  which  decxrfmposes  the  glutinous  matter  that  unitea  the  fibres  together.  To  remove  thli  ^r^tf1*ffli^  ifci 
impure  fibre,  still  imprt^gnated  with  lime,  is  boUed  for  twenty-four  hours  in  water  which  becoOMlf  9fr9ff 
fn>m  the  dissolved  matter,  and  is  then  run  off;  and  the  filire  washed  in  running  water  and  kncaiifd  lA 
lumps ;  when  it  is  again  boiled  with  an  alkalme  solution,  obtained  by  tiissolving  the  aslu<3a  of  rioe  ilmwifl 
water*  The  object  of  these  prooesseg  is,  as  in  the  case  of  the  preparation  by  steeping  of  the  oorrafpenfiBt 
fibre  of  flax,  to  dissolve  out  all  the  other  constituents  of  the  nlant,  e5i>ecialiy  a  gluUnoua  wibitaoce  wW4 
would  not  only  be  unfit  for  the  nrepanition  of  |)aj»er,  but  would  tend  to  produce  uecompoeiitiDit  III  Ibe  Ifcn^ 
The  pure  fibre  thus  obtained  is  kept  in  a  moist  condition  in  cellars,  reaily  for  use  until  it  is  req«iivd»  wtai 
it  undergoes  a  slow  fermentation  which  is  induood  by  sprinkling  the  diflletieiit  layers  of  ih»  nmm  with  i 
decoction  of  beans. 

To  make  paper  from  this  mass  it  is  subjected  to  a  very  rude  process  of  trituration  in  9toimmahMS%m^ 
it  is  rerluced  to  the  condition  of  a  uniform  pulp.  In  some  cases  a  (quantity  of  an  nnctfiouf  eartnd  aidi 
from  a  plant  called  the  koteng,  is  added  to  the  bonjboo  pulp,  for  the  purpose  of  maki*  •'♦t,  god  eoff» 

miinicating  a  certain  degree  of  semi-transparenc}'  to  the  paper.    When  tne  pulp  is  fu  \n  fhtotAm% 

vessel  or  vat  with  the  proper  niiantit}'  of  water  ;  at  this  vat  the  workman  standi^,  and  by  moans  of  a  Jiqiaiv 
mould  like  a  sieve,  which  ne  dips  into  the  stuff,  forms  a  sheet  of  paper.  Tlie  moulds  are  fonntd  of  a  numb* 
of  fine  slips  of  bamboo,  previously  boUeti  in  oil  to  diminish  the  tendency  to  absorb  water,  or  adb^^  to  ifcp 
shtHJt  of  pa|>eT,  and  placed  parallel  to  one  another  like  a  grating.  The^e  slip^  an;  exeeedinely  Ihm,  ^ 
pbced  dose  together,  as  many  as  forty  in  the  space  of  an  inih ;  they  are  kept  iogetiier  bj  crow  tSmik  of  lift 
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or  ofgul  planed  at  mterrals  of  about  five-sixtbs  of  an  inch  ai*iimler.  When  this  mould  is  dipped  into  the 
wmter  containing  the  pulp^  and  then  carefnUj  lii't^d  out,  tlio  wwter  streams  out,  tind  kMivea  a  uniform  sheet 
of  po^  resting  upon  toe  oamboo  ^uting.     If  we  examine  a  sheet  of  Chinese  paper,  we  may  *liscover  the 


of  t lie  bamboo  on  one  side  ofthe  aheet  in  the  fonn  of  a  series  of  fine  Une«,  like  eording  in  certain 
of  silk,  and  also  of  the  threads  whicli  run  at  right  angles  tu  each  other,  aad  resemble  the  ordinary 
wster«iu&rks  on  our  paper. 

This  process  of  mouidixig  each  sheet  of  paper  dilfora  but  Uttk*  from  that  adopted  in  Europe,  but  here  the 
oeaaes,  the  other  operations  of  the  Chinese  paper-maker  beintr  (piite  tiistinct.  The  pulp  vat  in 
ZBt  a  kind  of  oven  with  a  large  flue^  the  walls  of  which  have  a  slight  inclination.  The  workinan  in- 
verts the  bamboo  mould  over  this  tlat  surface,  presses  it  against  lU  aiid  then  removes  it,  leaving  the  .«iheet  of 
paper  adherittg  to  the  wall;  it  there  rapidly  di-ies,  by  tlie  heat  of  the  oven,  or  by  tbat  of  the  sun  alone  in 
sonuDer;  whSLst  drying  another  workman  rubs  the  sheet  against  the  wall  with  a  fine  brushy  in  order  to  pre- 
sent it  curling  up,  or  oryinc  unequally.  Tlie  unpression  of  the  hairs  of  the  brush  resulting  from  thiii  opera- 
fsiioci,  although  exceedingTy  fine,  raay  be  readily  difrtiiiguished  by  examining  a  sheet  of  Chinese  pajxer. 
Before  the  paper  is  thoroughly  dried,  it  k  removed  from  the  stove,  and  when  a  sufficient  number  of  sheets 
«re  obtained  to  fonn  a  pile,  tbey  are  placed  in  a  press,  a^j*  which  they  are  made  up  into  paroeLs  of  ICNJ 
iheeta  each,  and  again  pressed* 

Paper  made  merely  of  vegetable  tissue,  as  is  well  known,  is  wry  porous,  and  will  absorb  water  yery 
rapidly.  Paper  composed  of  woody  matter,  freed  from  all  foreign  substance^i,  yuch  as  that  from  lags^  poe- 
weaaeA  this  property  m  a  more  remarkable  degree  than  paper  which  contains  a  certain  amount  of  pectine. 
Paper  inu*nde<l  for  writing  is  dipped  into  a  solution  of  alum  boiled  with  a  little  isinghiss  or  fish  glue,  a 
procew  which  is,  in  every  respect,  identical  with  the  European  one  of  sizing.  By  means  of  a  size  pr*:^pared 
with  glue  made  from  parings  of  skins,  and  therefore  perfectly  identical  with  our  size,  the  Chinese  make  some 
ppBttT  omainented  papers. 

Japanese  method  of  making  Paper. -^JTbo  Japanese  make  their  paper  chiefly  fi:x)m  one  substance,  the  bark 
of  a  kind  of  mulberr)*,  which  may  be  consitlered  a  true  paper  tree.  The  young  sapEngs  of  tJie  mulberrj^  are 
objected  %o  the  action  of  boiling  water  until  the  bark  begins  to  tieparate  from  the  wood,  when  they  are  taken 
Clot,  and  the  bark  remove<l  and  placed  aside  to  diy  ;  and  in  this  condition  it  forms  the  nuiterial  for  paper- 
making.  The  first  ojK^mtion  con.-^ists  in  steeping  it  in  water,  in  or*ler  to  soften  it,  after  which  the  coarser 
aad  dark-coloured  portions  are  separattyd.  After  bcnng  thus  i*fjrt4;Hi,  it  is  boiled  in  a  ley  made  with  the  ashes 
of  pitttita,  until  it  is  so  softened  and  divided  tbat  it  is  reduced  to  the  condition  of  an  extremely  light  and 
fifafDU  pti1p<  It  is  next  washed  upon  a  kind  of  sieve,  u|>on  which  a  fine  stream  of  water  is  allowed  to  fall, 
the  ma$ii  being  continually  stirrea  about  with  the  baud.  By  thes^^  operations  the  pulp  is  freed  frtjm  all 
lopeigii  matters,  and  is  rendered  exceedingly  fine  and  soil  \  it  is  then  ot^aten  on  a  nat  table  with  a  mallet 
until  it  is  reduced  to  the  proper  degree  of  tenuity  t^  make  paper*  A  quantity  of  this  pulp  is  mixed  up  in  a 
vat  with  water,  and  a  quantity  of  a  decoction  of  rice  strained  tlu'ougb  cloth  added,  as  also  some  made  with 
roota  of  particular  plants,  and  the  whole  agitated  until  the  different  substances  are  thorouglily  mixed,  when 
iti«  rvtaay  to  bi;  moulded  into  shet^ts  of  paper.  This  opt^nitiou  is  performed  exactly  as  m  China,  with  a 
hj  ' '  ,  It'  with  slips  of  bamboo,  but  the  paper  is  not  dried  iu  the  same  way.  In  Japan  each  sheet  as  it  is 
n  1  upon  the  previous  one,  with  an  exceeilingly  fine  sbp  of  wood  Jjetwi^ni  them,  until  a  sufficient 

jiiit?  \3  tunuwd,  uptjn  which  i.s  placed  a  board  with  weights  on  it,  the  weight  being  at  first  wry  light,  to 
ppefent  tbe  shecU^  frrmi  adliermg.  According  as  the  water  drains  out  the  weight  is  augmented,  the  whole 
Qpemti^"'  -*"  "t^^^ving  kstiug  about  twenty -four  hours.  On  the  following  day  the  weight  is  removed,  and 
^^  *l  up  by  means  of  the  slips  of  wood  to  which  the  moist  sheets  a<ihere^  and  suspended  by  meona 

«f  thci^.  .^^  ...  Iried  m  the  sim.  When  dry,  the  sheets  are  rubbed  smooth  and  pressed,  and  are  then  con- 
ddcn^d  ti>  be  finished. 

The  Japanese  do  not  size  their  paper  or  subject  it  to  any  further  preparation  for  printing  or  writing,  the 
WtftlrT^  of  rice  and  of  the  other  plants  performing  the  functions  of  tue  alum  and  isinglass  ol  the  Chine^^ ;  in 
iMoQ  to  which  it  commonicates  considerable  whiteness  and  silkiness  to  the  paper.  The  usc^  of  such  a 
dneootioii  of  rice  is  also  known  in  China,  and  in  several  other  parts  of  the  East.  Japanese  paper  is  an  exoee<l- 
11^^  tizong  material 
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Any  person  who  visits  a  modem  paper  mill,  and  sees  tbat  most  perfect,  perhaps,  of  all  automata^  a  paper 
*^*-  !  at  work^  will  be  very  much  melined  to  smile  at  the  processes  just  described,  and  to  form  a  very  ois- 
n^  idea  of  the  Oiental  manufacture.  Fifty  years  hiivc  not  yet  paesed,  however,  since  the  first  machine 
rttnui  lotid  was  inventeil. 
A  good  deal  of  hand -made  paper  is  still  produced  in  Ineland  and  also  in  England ;  but  instead  of  the 
being  made  of  a  number  of  wires  laid  parallel  to  one  another  (and  hence  called  a  laid  mouldy  and 
tba  paper  made  with  it  Uiid  pai>er),  it  is  usually  fonned  of  woven  wire-gaujse,  containing  from  forty *€ight 
ii  i^ctj'lbar  methea  in  the  scjuare  inch,  hence  called  a  woce  mould,  and  the  paper  formed  with  it  wove 
ptner*  The  polp  is  made  in  an  engine  inventt^d  in  the  last  centiwy  by  the  Dutch,  and  hence  calltKi  by  the 
«u  pftper>maten  the  holiender^  and  which  we  shaU  descrilje  hereafter.  Chlorine  is  also  used,  and,  in  fact, 
tike  pymjjgi  of  making  hand-paper  practised  at  present  only  differs  from  that  of  the  machine,  or  continuous 
papc3%  by  the  pulp  being  moulded  instead  of  being  run  on  a  machine,  all  previous  operations  being,  to  a 
great  eatent,  tie  same. 

Rign  may  be  regarded  as  the  great  basis  of  the  paper  manufacture ;  and  besides  the  enormous  supply 
doMjd  in  tlie»e  countries,  large  quantities  are  armually  imported  from  the  Continent  of  Em*ope,  but  chiefly 

D  flambttrgh,  Bremen,  and  Petergburgh,  in  the  North  of  Em^ixs  and  fr<rjm  Leghorn  ami  Ancona,  on  the 

JUniiterrmncsaD.  In  1850  the  quantity  of  rags,  old  ropes,  &c.,  imported  was  8124  tons,  of  which  Bremen,  Ham- 
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burpli.  and  Lubeck  alone  snipplied  4449  tons,  or  more  tlian  one-half;  Rrussia*  S59  tr^n  '  '*     ^  ^    '^fe 

North  of  Europe^  496  tc>n».    The  imports  from  Lt^ghorn  amounted  to  1352  ton«,  ami  k 

Mediterranean^  503  tons.  Foreign  rajrs  are  coarser  lUid  inferior  in  appearamx*  U*  i-iiij-u  j.*^>,  ,iu.i  wctp 
frbrmerly  leas  valued ;  but  since  the  introduction  of  the  process  of  boilbig  ra^rs  iii  a  ley  of  scwla,  ^nd  hUwdiB^ 
them  in  chlorme,  they  are  htld  in  equal  estimation,  and  in  many  easels  art'  eonsidiTe<l  even  *up*nof  to 
own  rags,  more  espocially  as  they  aiv  chiefly  linen.  The  rags  from  the  North  of  Europi*  wi'  (Urlcesr 
stronger  than  those  from  the  Mediterranean,  the  latter  being  apparently  bleachtKl  by  the  ititeiint* 
It  is  worthy  of  remark,  that  rags  art  forbidden  to  be  exported  fnim  Frmice,  Belgium,  HoUiUid^  Spaciv  cttl 
Portugal. 

The  first  operation  to  which  the  rags  are  8ubmittc<i  i»  a  careful  picking  and  sorting,  ^  !  ^<igtniifT 

performtKl  by  women  and  girls,  who  dnide  them  int«  six  or  seven  qiijilJtie«,  all  of  whieir.  .  may  b* 

clttsa«»d  into  three  fli%4:?ions — white,  pray,  and  coloured  ra"^.  The  white  raga  are  usuaIIv  *Mrt<-U  into  hnai 
and  cotton  rags,  for  in  some  kinds  of  paper  it  ts  of  great  importance  to  regidate  exactly  thr  pft^xjitkin  of 
<^tton  ragH  which  is  employed ;  a  fact  which  is  easily  accountetl  for  by  c'ompariug  the  striJ  '  ttim 

lineu  fibres,  a«  seen  uniler  a  microscope — the?  former  i^  composed  of  tulx^s,  having  vers 
walls^  which  are  ea^Jily  iiattenod,  wliiLnt  the  fibres  of  hemp  and  tlax  are  compostHl  of  thiol  d 

which  do  not  yield  to  cjompression*     Dui'ing  this  openition  of  ^>rting,  the  jseams  are  rij  fhw  but- 

tons carefully  cut  off,  and  the  whole  cut  into  small  pieces  with  knivcis.  Tlie  woollen  rag^  hjv  aeno  <^^4erribllT 
separat4>d  and  set  a^ride,  for  they  could  not  be  boiled  with  soda,  which  would  dis?*olve  them,  nor  bk*jich«ti  witli 
chlorine,  which  has  scareeh'  any  action  upon  them.  A  small  portion  i»,  however*  worked  up  in  tJhe  mami- 
facture  of  a  dark  gray  thick  fdtering  nap-r^  employed  by  apothecaries  for  filtering  tinctures,  ftc»  A  foad 
fleal  is  also  employeJ  for  making  flocltH  for  rocjm  paper,  and  as  a  material  for  matt*-  - 
employed  as  a  manure,  especLdly  for  hops;  indeed,  considerable  quanhliesi  tm-  intjwjrt 
iuvtl  Bi-emen,  for  that  purpose;  and,  we  regret  to  sny^  to  unnxvel  *md  mix  wilh  £i\sh  n 
shoddy,  for  the  manufacture  of  those  wonderfully  fine  Wesd  of  Enghind  cloths,  with  wii  »hliei 

duf»ed  by  the  extravagantly  low  prices  at  which  clothing  e^tabli-^hments  nfitr  them*  Th- 
mgs  for  manure  is  about  11«30  tons,  at  an  average  price  of  about  £d  to  Xf>  per  tou  I-© 

rugs  of  loose  texture,  fit  for  unravelling,  fetch  £10  to  £13,  and  white  of  th<?  smae  '        .  lW 

j»t*r  ton,— prices  which  show  a  good  demand. 

Hie  picketl  rags  are  next  phiced  in  a  dustingHmginc^  ciiUed  **  tlie  devil,"  which  constats  of  n  rrT^]tf 
about  six  feet  long,  and  fcmr  feet  in  diameter,  covered  with  wire  gauze*  The  mgs  are  h\' 
cylinder  or  drum,  which  is  then  miide  to  revolve  very  nipidl}',  the  rags  being  eflt^ctively  t* 
inside  by  a  number  of  spoke-s  fixetl  to  the  axis.  Thus  freecl  fif>m  the  dust,  they  arc?  next  wiiaJied  in 
wati^r,  and  then  Ixwled  with  a  solution  of  caustic  soda  at  the  rat*'  offrotn  4U  to  45  lbs.  jK*r  ton  ofrag&  Thifff 
are  two  modes  of  effecting  this  object, — one  is  to  place  the  rags  in  a  sort  of  vat  with  a  faLie  bottofa,  pmeat 
with  holes,  and  eovered  with  a  looser  cover;  u  tube  rises  from  the  false  lx>tlom  to  nearly  thr?  top  of  ue  fiL 
and  a  steam -pipe  enters  between  the  bottoms;  a  quantity  of  wet  rags  is  plactHl  upon  thr  r  '  *  fja,  i«J 
H  sufficient  supply  of  the  ley  admitted ;  steam  is  then  turned  on,  which  beat'*  it,  iiml  the  ^^  -  aacefidi 

the  tube  in  the  centre,  and  is  distributed  over  the  stu1at»  of  the  rags;  the  c<ilil  ley  de^niMi^*  mnju^  ife 
holes  in  the  false  bottom.  In  tills  way  a  current  is  established  which  etlectively  washes  the  ragu,  aJte  wWsk 
the  ley  is  withdrawn,  and  replawd  by  water,  an  op<^ration  which  is  [performed  a  sufiicient  n"'«>  v.-  ..I'lin^-t^ 
completely  remove  all  trat'es  of  the  soda.     The  other  consists  of  a  tK:»rt  of  njtator)-  drum  j 

in  the  ley,  which  is  placed  in  a  steam-tight  vessel,  heated  by  high-prespure  steam.    Tlie  u*- .  -  -, ^-^^ 

Ls  very  effective,  and  is,  perhaps,  the  best  contrivance  invented  for  this  ptirp«»*?e, 

Ine  rags  are  next  intrfHluced  into  the  washing-engine,  which  consists  of  an  oval  troueb.  or  mih*?  fifm 
oblong  trough,  rounded  at  the  angles,  and  partially  diWded  along  its  length  into  two  coji 
of  which  revolves  a  drum,  or  rather  a  sohd  cylinder  of  wood,  provided  with  forty  cutting 
insertjed  into  iL     Irame<liately  under  the  drum  is  placed  a  block  of  wood  provided  witli  -a 

cutters  like  those  in  the  cjdinder,  the  distance  between  the  cutting  surfaces  of  both  hfh\ 
rcgnlatedat  will.     The  cylinder  is  made  to  revolve  at  the  rate  of  about  120  revol'i 
produces  a  sort  of  rotatory  current  in  the  water  in  which  tlie  rags  are  suspended, 
continuous  stream  lietween  the  cutting  edgejj  of  the  drum  and  block,  which  make  aU- 
minute ;  the  effect  being,  however,  less  of  a  true  cutting  kind  than  a  tearing  operation  wl 
aeunder,  and  reducers  them  to  a  sort  of  pulpy  mass  technically  called  half  atuff.     In    ' 
are  bleached,  which  is  done  either  by  chlonne  gns,  or  by  the  compound  of  that  snli 
as  bleaching  powder.     When  done  with  the  former,  the  half  stun  is  placed  nj\''     ' 
of  chamlx^r  constructed  of  phirdcs,  int^  the  top  of  w  hi  eh  the  gas  is  a  dm  it  ted.    i 
lime,  of  which  1  to  2  lbs.  is  enough  for  eiich  cwt.  of  fine  rags,  is  effi'Cte<l  either  .*- 
in  allowed  to  steep,  which  is  the  most  elTective  method,  or  in  the  washing-engine,  wli 
the  ragft  in  contact  with  the  solution.     ^V^hen  fully  bleaehiHl,  the  pulp  must  b*  ^v. 
all  traces  of  lime  and  chlorine.     Some  manufacturers,  aware  of  the  deleteriouin 
the  pulp,  po  so  far  as  to  add  small  quantities  of  sulphite  of  soda,  in  order  to  n* 

may  remam.  We  would  riH'ommend  for  the  same  purpose  sulphite  of  alumina,  which  can  b^  iBanlT  \aA^V^ 
any  excess  of  which  would,  instt*ad  of  Ix^ing  injurious,  contribute  to  the  formation  of  siate  nulxmitiflCiiljr* 

Tlie  bleached  half  stuff  is  now  ready  to  be  made  into  stuff  or  pulp,  which  is  effected  in  anollwff  09* 
called  the  boater,  similar  to  tlie  one  described,  except  that  it  has  usually  sixty  tei-th  on  thr^  ryltndfT,  wd 
twenty  or  twenty-four  on  the  blocks  and  makes  about  loO  revolutions  per  mintit**,  which  ^  «<» 

t«i  180,0<.K)  as  the  number  of  cuts  which  it  is  capable  of  jiving  per  minute,     \Mien  the  p-  «» 

run  into  the  stuff  chest,  wliich  is  a  large  vat  usually  capable  ofboldinp  about  three  engine'*' 
the  different  kinds  of  nulp  are  mi.xed  together,  judgi^l  to  be  the  best  adaptfil  for  making  ain 
of  paper.    The  stuff  cofsrt  is  usually  made  circular,  and  has  a  hog  or  churning  agitntor  coiitiuuidly  rt  valvni^  t 
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rt  to  kccjj  the  pulp  in  suspension.  The  pulp  so  prepared  is  now  ready  to  be  made  into  paper,  an  operation 
eitbrj*  done  by  bund,  or  by  macbine. 

Tbe  iik'tt  of  a  macbine  for  making  paper  orlginatt^d  with  a  workman  of  tbe  nanio  of  RoU'rt,  eiDplo3'etl  in 
tfca  mill  of  \L  Francoi?*  Didot,  of  Esj^onnt^s^  wbo  made  tbt!  first  trial  at  tbat  place  in  1790.  The  gniat  pro- 
file of  «ucci^5  whicb  it  b*;ld  out  induced  tbe  Director)^  to  ^ant  lum  a  patent  for  fifteen  years,  and  a  yum  of 
8000  francs  to  assist  bini  in  ^lerftH^ting  bis  discovery.  Thiit  patent  he  disposed  of  to  il/Legur  Didot,  wbo» 
acoompAnied  by  bis  brotber-m-law,  ^Ir,  Gamble,  came  over  to  Engbmd  tor  tbe  iiiirjKJBe  ofputting  tbe  dis- 
i»ver}'  into  practice,  an  object  which  coidd  not  be  ellected  in  France  at  tbat  tnne^  in  conaequence  of  the 
OBntiiiiiftl  state  of  war  in  which  tbe  Continent  wan  then  plujigetb  In  1801  a  patent  was  granted  iu  the  name 
""'  '^  *"  able^  and  in  1803  a  second  for  iuiproveiucnts  on  the  fonuer.  In  180-1  the  principid  sbare  in  these 
I  »old  to  AlessTg.  Henry  and  Sealy  Fourdrinieri  at  that  lime  tbe  principfd  j>aper-makers  and  sta- 
1^  (rreat  Britain,  wbo  at  once  embarked  a  large  capital  in  the  attemnt  t^a  perieil  tbe  machine.  Tbe 
firii  experiments  were  made  at  Dartfonl,  m  Kent^  in  tbe  establishment  of  a  filr.  Hallf  who  hapjicned  U)  have 
A  yoking  assLitant  of  tbe  name  of  Br)'an  Dunkin,  who  applied  himself  with  enthusiasm  to  the  matter;  and, 
aicLd  by  the  capitid  of  the  FourdriuiersiT  1^^^  produced  a  true  self-acting  machine  in  1H03,  which  vrn»  set  up 
at  ''  •',  in  Hertford^ire,     From  this  time  until  1807  a  great  many  improvements  were  etJI'cted:  the 

p  u  fact,  spared  no  expense  to  make  it  perfect^  and  had  cxjnseqiiently  derived  no  advimtage  frtim 

It  On  this  account  the  ISlessrs.  Fourdrinier  endenvoure<l  to  get  an  extension  of  their  patent  for 

at,  A  fourteen  years,  which  would  have  been  grantt^d,  and  had,  indeed,  gained  tbe  sanction  of  tbe 

li.^i.T,  wv  vjommoui*,  but  fur  Ijord  I^iuderdale,  who  moved  that  it  be  fixe<l  at  seven  years;  tbe  result  was^ 
that  the  Fourdriniers  were  ruined,  the  only  thing  which  they  gained  by  their  comiexion  with  the  iraiirove* 
meat  is  the  paper  manufacture  tkcing  that  of  having  the  maehine  eaiUtd  by  tbeir  name.  Mr,  Donkin,  bow- 
tvi!r,  by  drvoting  himself  to  tbe  construction  of  the  new  niacbines,  has  made  a  large  foi-tune,  bi^  firm  having 
«t9CtedU  up  to  the  present  year,  more  than  two  bundled  machines  in  diHea'nt  pjirts  of  tbe  world. 

PticTious  to  the  pulp  flowing  on  the  machine  it  must  be  strained,  an  operation  whicb  is  |>erfonued  bv 
of  a  nimaber  of  gun -metal  bars  placecl  like  a  gratiug,  leaving  spaces  varj-ing  from  l-7*»tli  to  l-lOOth 


oiQed. 


of  an  roch  between  them.  This  ojieraiion  ist  verj-  important,  for  no  matter  how  carefully  tbe  pulp  may  be 
pra>aR*d«  small  lumps  will  be  found  in  it  whicb  would  form  knots  in  tbe  paper.  Tbege  bad  formerly  to  be 
picBed  out  with  a  ItJiife,  an  operation  which  causjjd  a  great  many  daraagetl  sheets,  technically  called  retrer. 
A  ootiuuon  *iieve  could  not  be  used  for  thi.s  piiqwjse,  as  it  would  separate  all  the  long  fibres  from  the  i«ulp, 
whicb  are  so  serviceable  in  giving  strength  to  the  jiajier.  A  pulp-sti'ainer  of  this  kind  was  exhibited  by  11* 
WaMoit,  of  Newcastle-upon-Tyne,  and  was  well  made.  Instead  of  this  gridiron -strainer  some  machine^i  have 
a  -  *        '      1-t^ge,  one  which  continually  nn'olves  iu  the  pulp,  tbe  only  outIt*t  for  which  is  through  the 

b;  wliich  have  slita  betwet^n  them  of  about  the  1-1 15th  of  an  inch  wide.    The  sti-ahied  pulp  is 

dtii%erf'ci  in  ;ui  luiifomi  stream  upon  an  endless  sheet  of  line  wire  cloth,  which  is  made  to  revolve  in  a  hori- 
i  position  upon  rtjUers;  it  aLo  re<X'ives  a  sort  of  jogging  motion,  the  object  of  winch  is  to  strain  the 
-  ■  idly  through  the  cloth,  and  leav«  the  pulp  in  the  form  of  a  pasty  t«beet  of  paper  upon  tbe 
>hcet,  atiil  re^^ting  ujKin  the  wire-gauxe,  then  passes  under  a  pulp  roller,  or  iiimdy,  as  it  is 
J  of  a  small  cylinder  channelled  and  jx*rforated,  or  of  wire,  which  slightly  presses  the  soft 
'  quantity  of  water  out  of  it,  which  escapes  through  tbe  perforations  in  the  tlaudy.  Instead 
oTtlic  *i_-  -  -  ^Acr,  a  box  is  sometimetf  placx^d  under  a  pait  of  tbe  wii-e  cloth  corresponding  to  where  the  ihindy 
m  mtunity  ^ed.,  and  a  piirtial  vacuum  produLtnl  in  tbe  box  by  pump»,  the  e6ect  of  which  is  to  suck  out  the 
walcr  fhjrfn  tbe  pulp,  and  give  the  sheet  more  fimmess.  Tbe  sheet,  after  passing  under  the  dandy,  and  while 
•J  upon  the  wire  cloth,  goes  between  two  roHeTS  furnished  with  felt  kept  continually  moist,  and 

*-*4  '>ucijing  rollers,  because  they  perform,  to  some  extent,  the  same  functions  that  coudiing  between 

k^  iluca  iii  making  paper  by  the  band.  Tbe  wire  cloth  now  leaves  the  paper,  and  passes  round  tlie  utider 
ftiUcr,  whiUt  the  sliei't  of  paper,  couched  upon  a  revohing  endless  shet^t  of  felt,  is  subjected  to  two  prosstires 
naeti  cylinders  of  iron,  after  which  it  passes  over  drying  rollers  of  jiolisbed  metal  heated  by  steam,  and 
in  mnut^  mills  between  two  higlily  polished  metal  rollers  to  give  it  a  sort  of  glaze,  uAer  which  the  pajxT 
I*  ■    ipon  a  reel     When  sullicient  paper  ha.H  been  thus  coilcil  up,  it  is  cat  into  sheets  by  a  pec u- 

ILi  ,  the  essential  part  of  whicb  consists  of  an  axis^  having  fixed  upon  it  a  number  of  circular 

cutnn;:  i  -,  which,  in  their  revolution,  divide  the  endless  slu>et  of  paper  longitutiiually ;  whilst  a  long 
Ctttliii*:-  III  -  Fuade  to  fall  at  niton  ah<,  acconliug  to  the  size  of  the  sheet  of  papcj-  requii-ed,  ami  cuta  the 
p2-   -  \vTi  through  the  umebine. 

iry  to  Pay  that  the  original  machine  of  tbe  Founlriniors  was  not  aa  complete  as  the  one  just 
.w.  ,;.oi'dy  roller,  drying  mllers  and  catting  machine,  as  well  as  a  great  number  of  minor  details, 
;  gabaoquent  improvements.     The  paper  madi'  on  the  tirst  machines  diHt-red  essentially  from  that  mafle 
*   bv  b  i^-ing  no  wire  marks  on  it;  and  i\3  the  public  preferre<l  pajier  witli  such  marks  ui>on  it,  it 
r  to  communicate  them  to  it,  whicb  was  etTected  iu  1H30  by  Mr.  Thomas  Barratt,  of  St, 
\  ont-     He  divided  his  endless  web  into  portions  etiual  to  tbe  size  of  an  ordinary  sheet  of 
led  on  each  division  a  device  such  us  a  crown  or  the  maker's  name,  which  was  impressti^d 
i  >f  this  eiulless  sheet  of  paper  which  was  formed  uj*on  it.     Various  other  contrivances  were 
WOTU"  !  which  is  that  invented  by  Mr,  Thomas  Sullivan,  Foot's  Cray,  Kent,  and  which  eonaista 

of  a  |>»  <  (led  dandy  roller  upon  which  ju*o  fastened  the  devict*3,  and  which  mves  a  [jertect  imi- 

tatjon  i*f  Lid  i>ii|M^.  The  great  advantage  of  this  system  is,  that  the  paper  is  stronger  than  when  the  wire 
inajk  u  ptaomi  upon  tbi^  wire  cloth,  and  as  it  is  easier  to  alt^  the  dandy  than  the  cloth,  a  greater  variety  of 
dmoBi  suay  be  i  >  <  We  are  not  aware  whether  the  elaborate*  water-marks  on  somie  of  the  sheeta 

oUlil^  by  T.  I  r^^  of  the  Dartfonl  >OLls,    such  as  the  Madonna  in  imitation  of  the  corre^* 

,  oiti;  pnrivlain  picture   copie^l  from  one  of  the  paintings  in  the  Dresden  Gallery.  lift?e 
IV  an  a  maclune,  but  we  teel  confident  that  it  could  be  done  by  a  pnjjxirly  construe  ted 
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The  Fj^stcm  of  tlie  Fourdrinier  machme  is  not  the  only  one  which  has  been  tried  for  makijig 
paper;  for  so  early  a*  1&Q9,  a  Mr,  Dickenson,  to  whom  we  owe  many  iinprovementa  m  tlie  «n  off 
milking^  pro|)oseci  emplojTng  a  hollow  brags  or  gun -metal  cvli  rider,  having  a  polished  aurf^M-^  ■.»..r^^  \ 
nmnber  of  very  fine  holes,  and  covered  with  wire-gauze,  llijs  cylinder  was  placed  in  ooni 
pidp,  and  wa*  made  to  revolve  rapidly,  at  the  same  time  that  the  air  was  continually  beiiip. 
the  interior  of  the  cylinder;  the  result  was  that  a  thin  film  of  pulp  adhered  to  its  surface,  the  water  of  wfaie& 
had  been  sucked  in,  and  left  a  sheet  of  paper  on  the  gauze,  which  whb  delivered  to  a  felted  roller,  whtrt  it 
was  prop<-*rly  couchi*d  by  pre4!«iire  \  the  rcjuainin/r  operations  being  exactly  similar  to  those  deaeriboL  Then 
U  a  beautiful  modification  of  this  machine  made  by  the  inventor  himself,  bv  wliich  he  h  enaliletl  to  proiliioe 
paper  of  extraordmary  thickneas;  ?uch,  for  example,  a»  drawing  paper,  wliich  was  until  lat«dy  all  auukt  bf 
tiand.  lie  places  two  %'at9  supplied  with  pulp  close  together,  one  bemg  behind  the  other,  in  each  uf  «Ibmb 
Involves  a  eylindpr  moved  by  the  same  gearing  ;  the  fin?t  roller  gives  off  a  sheet  of  paper  which  is 
cm  an  endless  felt,  passed  between  two  rollers,  and  carried  over  the  other  vat^  from  the  cylindf^r  of 
another  sheet  of  paper  b  now  thrown  off,  and  is  carried  along  towards  another  pair  of  roll'  it  lumip 

with  the  first  sheet  of  paper  just  as  it  leaves  its  felt;  both  sheets  are  pressed  together  I  -n,  Boi 

are  finished  in  the  usual  way.  The  pa]>er  of  wliich  st^imped  envelojies  are  made  is  produev<i  m  nu'»  way— a 
few  tine  silk  threatis  being  laid  between  the  sheets  as  they  are  passing  through  the  rollers,  as  will  he  mm  \ff 
examining  one  of  those  envelo[)es,  when  two  fine  lines  may  be  traced  in  a  port  of  it,  out  of  which  mAjr  m 
removed  a  blue  and  a  red  silk  thread- 

Ailer  the  successful  uianuiacture  of  paper  with  a  machine  was  effected,  a  great  desiderftlam  fiaSL  rcmaafld 
to  be  supplied,  namel v — to  economize  the  time  and  bbtjur  expended  in  tiie  tedjous  prooeas  of  dsilig  cm^ 
sheet  separately  by  dfpping  it  into  a  solution  of  glue  and  alum.  Accordingly,  it  was  prrifumii^il  i **  ^M  tkt 
size  to  the  pulp  in  the  vat,  but  it  was  soon  found  that  the  animal  matter  of  the  size  ver}  rUltiff^ 

the  felt«,  an  objection  which  wiu*  found  to  apply  to  i^ueb  a  proce!5s  e^en  in  a  still  strongtT  ■  i  ■  n  paw 

was  made  by  hand.  Thcrtf  was  also  another  objection,  that  tln'  sized  pulp  was  liable  to  r't  i,  ^  inc3pi««t 
putrefaction  by  long  exposure  to  the  air,  and  to  deteriorate  and  liecome  discoloured;  a  -in-Tirutfi  wia, 
therefore,  sought  out,  to  which  these  objections  coidd  not  apply.  Accurdiogl\ ,  in  1827,  M.  Cansoo  taa^e  a 
size,  of  which  wax  was  the  base,  and  soon  afler  M.  Belcambre  made  anothcT  with  rosin  ;  but  boih  w&e 
«uper9ede<l  by  the  one  now  in  common  use  on  the  Continent,  invented  by  Mr*  Obry,  which  coiisin«  cvf  a  rtni 
Boaji  with  alum  and  potato  starch.  To  make  thift  size,  150  parta  of  finely  powdered  and  sifted  rosin  ai*  ItoUed 
with  180  pjirts  of  water,  to  which  is  added  20  parts  of  washing  soda  dissolved  in  50  parts  mon?  of  wattr ;  ^"^ 
all  hav».^  completely  united,  an  equal  quantttv'  of  soda,  dissolved  in  45  parts  of  water,  is  a^ldiHl^  and  tkm ' 
continued  until  a  p?rft?et  re«in  soap  Is  formed  ,  which,  in  ortler  to  mix  thoroughly  witb  f ' 
three  times  lis  weight  of  water,  in  which  is  stirred  up  a  quantity  of  potato  fecula  et^i  :  tfc 

of  the  weight  of  the  resin  employed.  The  graniiJes  of  starch  swell  up  from  the  heat  ui  un-  tMimn^  woi*tj 
tend  to  subfiivide  the  partieles  of  rc»sin  «»oap  ver\'  considerably ;  about  sixteen  to  twenty- four  qtiarti  rfl 
mixturt?  h  added  to  the  pulp  in  the  beating  engine,  for  ever}'  50  lbs,  of  drie<l  j^per  ;  and  after  iieittg  wtofi 
up  with  it  for  about  a  cjuarttT  of  an  hour,  from  4^  to  fij  lbs.  of  alum,  according  to  the  quantity  of^zir  tjeiplofi'd, 
is  added,  the  e fillet  of  which  is  to  pn^cipitate  the  resm  as  an  insoluble  soap  m  combmatiou  with  the  aJuiuni 
of  the  alum,  which,  being  in  an  extivniely  tine  state  of  division,  attaches  its»4f  to  evury  particle*  of  tile  n]^ 
along  with  the  Jecula,  Kearly  all  the  pjq>cr  made  on  the  Continent  is  sized  in  this  way^  and  sottia;  «  tk 
better  papt^rs  thus  prepared  are  of  remarkable  whiteness  and  beauty  ;  and  although  much  s<  »t\er  than  W«> 
sized  with  gelatine,  they  do  not  feel  so  greasy  under  the  pen,  the  great  fault  of  ail  papers  matle  id  iMir 
countries,  lU though  so  sujH»rior  in  every  other  respect.  Printing  paper  is  ueually  sized  with  a  restn  80sp,iist 
potato  starch  is  rarely,  if  ever,  employed,  all  attempts  to  use  it  having  failed,  owinff,  according  to  nnit 
manufacturers,  to  our  using  a  verj'  large  quantity  of  cotton  rags  in  our  pajx^r,  to  which  thL»  irtardk  doi^ 
not  so  well  attach  itseJf-  English  and  &sh  writing  pajjer  is  still  sized  with  gelatine,  which  jn^^  a  !*tfffl5^ 
and  harder  paper,  and  better  fitted  for  the  steel  jx?ns  than  the  resin -sized  pa[:>ers*  The  \* 
j>apera  is  requuxid  to  l)e  very^  strong,  and,  accoitlingly,  a  number  of  attempts  were  made  t 
tine  on  the  machine,  an  object  which  was  eilected  by  Mr.  Crompton,  by  passing  the  sheet  as  it  i>  ar^di  igitrntJi 
rollers  supplied  i^-ith  the  size,  somewhat  simdar  to  tJie  or<lijiar}'  padding  machines  of  thf  calico  prxiiter.  Aad 
within  the  last  year  or  two  Mr.  W.  Johnson,  of  8t,  Mary  Cray,  in  Kent,  has  succeeded  in  mxm^  tJtm  (brti 
writing  papers  with  gelatine,  so  that  he  has  at  length  completed  the  paper  machine,  which  b  nam  tho  BMl 
perfect  automatcm  ever  invented.  The  gi:>ntleman  just  name<l  has  two  machines,  tach  of  whiidli  prodam^ 
sheet  of  paper  seventy  inches  wide,  which  is  made,  sized  with  gehitine,  dried  and  cut  at  the  rate  of  dx^  fM 
in  the  mmute. 

In  all  that  we  have  hitherto  md  with  regard  to  the  modem  manufacture  of  papcr^  we  hAve  codW 
ourselves  to  paper  from  rags  ;  but  when  paper  is  made  from  straw,  the  half  stuff  is  obhge<l  to  nntkrBDVfVil 
boiling;;  with  hme  and  potash  according  to  the  kind  of  straw  used*  wheaten  straw  re(}uiriii£  ihnt  *«*«^S*^ 
each  of  three*  hours*  duration,  and  oaten  straw  but  one,  which  is  ejected  under  a  pressure  oi  -♦'%  eral  atriioi» 
pheres,  the  quantity  of  lime  for  each  100  lbs.  of  straw  Inking  50  Ibs.^  and  of  pota.  h  "J  lbs*  1 
tioilings  is  tx>  disKilve  the  sihcious  rind  of  the  straw,  which  otherwjie  coulu  not  Ik^  remo^* 
nical  process.  In  other  res|>ects  the  after  proceaa  of  making  paper  does  out  diSsr  in  pnutipi^  imm  4kft 
followed  in  making  paper  from  rags. 

The  manufacture  of  paper,  as  aln-ady  ob.«en*eHl,  is  only  second  to  that  of  linen  as  a  ereM  brBMli  of  Ifi^ 
fuanufacturing  industry,  not  mc^'ly  from  it^  extent^  but  also  because,  ha\  bg  stnigpliHl  througli  umot  nioM* 
tudes,  it  has  gradually  progresBcd  and  prosjK^i-ed.  Its  progress  has  not,  however,  t  at  «»  £t  BMktlMl 

ought  to  have  been,  inasmuch  as  it  is  one  of  those  manunictures  which  seem  to  >  ily  adiaiiieQ  IbIIk 

waiit0  and  circumstances  of  the  countr\-.  It  is  u  manufacture  to  which  water-{x»vvi  r  i>  in  a  mcaal  mma» 
Adupted^  mid  which  may  be  carried  on  m  ox^r}'  part  of  the  country  where  that  jxjwer  is  avaihuMft,  und  witft 
tbe  proper  &cilitics  exist  for  procuring  the  raw  materials.    The  hitter,  too,  tf  we  except  c^Ucoi  VMle^iRii 
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„_  J  eaaes,  as  cheaply  procured  as  m  the  great  cctitre  of  the  English  paper  tmde.  In  renpeci 
i  fre  are,  perhaps,  better  otrtlian  any  of  the  mAfmiartiirtrs  of  Engliind  and  Scotland*  In 
B''Wt  have  millions  of  acres  of  the  verj'  kind  of  peat  best  mlajitvd  to  nmke  paper,  und  water  or 
ay  cf^mmimication  to  the  greater  number  of  those  bogs.  Then  ajj^nin^  the  best,  we  tnight  say  the  only 
i  01  straw  which  is  suited  for  pajwr- making  h  oaten  straw,  so  i>lt'ntifully  produced  in  Ireland.  This  is  not 
to  anj  large  extent  in  Engliud ;  and  in  Sootknd,  where  it  In  one  tif  the  chief  crops,  the  cbuHes  in 
Old  letting  leases  forbid  the  straw  fi'ora  being  sold  off  the  land.  Id  the  north  of  Ireland  there  w  also 
abtm<hMi<^^  of  scutehing  wiisten,  and  if  the  flax  inihistr)'  spreads  into  the  mitldle,  south,  and  west  of  Ireland,  aA 
it  ultimately  will  do,  this  supply  will  be  still  further  increased.  With  tlieae  three  Diatenak,  in  aildition  to  rag« 
ami  the  tropical  fibres,  which  will  no  doubt  very  soon  come  into  general  uae^  a  wide  field  is  open  to  Iri^ 
paper  makers. 

The  variety  of  papers  made  in  Ireland  is  not  sufficiently  large,  and  it  seldom  hapf»ens  that  an  Irish  mill  is 
ecittieJy  devoted  to  one  dass  of  papers,  which  is  xery  often  the  case  in  Engknd  and  Scotland.  We  conse- 
queoUy  import  ver)'  largely  from  the  latter  countries,  instead  of  exjiorting,  as  we  might  do.  For  example^ 
we  do  not  luake  sutlicient  printing  pafier  to  supply  our  waJits,  espeeiaUy  of  the  finer  kinds;  the  same  remark 
ip|4»^  to  the  finer  qualities  of  cream-laid  post,  ver\'  large  quantities  of  which  are  imported-  Among  thi2 
pi|ieiv  much  in  demand,  and  which  are  not  made  in  Ireland,  or  at  Iciist  not  regularly  made,  we  may  mention 
1  prinUng  papers,  strong  coloiuitid  e^utridge,  such  jis  copy-books  arti  covered  with,  drawing-paper, 
,4ish  brown  lapping,  eop>ing  pai>or  (for  copWug  lettei-s),  pink  and  white  blotting  paper,  white  and 
I  tissue  paper,  tinted  post,  fancy  damask  writing  pamnii,  water-lined  foolscap  for  lawj'ers*  nae,  &c 
SometiiDes,  but  very  rarely,  a  few  Iri.'^h-made  coloured  pnritmg  [tapers  may  be  had  ;  but  the  supply  is  not 
we^nlli^^  and  the  trade  Is  chiefly  tn  the.  hands  of  Scotch  houses. 

Thet%  were  only  four  exhibitcrs  of  paper,  exclusive  of  those  of  embosaed  and  omnmeuted  papers ;  of  whom 
two  were  Irish,  one  English,  and  one  Scotch.  Une  of  the  Irish  paper  makei-s,  the  finn  of  W.  and  E.  Hyan^ 
of  Merchant'«-qiiay,  Dubbu,  exhibited  only  printing  paper  made  of  straw.  This  paper  was  manufaetWd  at 
the  mills  of  Mr,  Sullivan,  of  Golden -bridge,  near  Dublin,  who,  along  with  Blr.  Daniel  Sulfivun  of  Drimna, 
and  Mr.  Seerj-  of  Clondalkin,  purchased  from  the  French  iaventor  the  patent  for  making  it  in  Ii-eland,  and 
wbo,  with  the  MeMrs.  Ryan,  spent  a  large  sum  of  monej'  in  bringing  it  to  perfection.  Several  other  Dublin 
Maittt£iCtiirers  have  taken  advantage  of  the  results  obtamwl  at  tTolden -bridge,  and  have  commenctHl  thr  ma- 
aiAotare  of  straw  paper,  and  we  believe  there  are  now  five  mills  in  the  county  of  Dublin  engaged  in  it.  Tlie 
pmr  exhibited  by  the  Messra.  R}'an  was  of  excellent  quahty,  considering  the  gntat  dilheulties  encountt^red  in 
nucinf^  th^  pnK«ss  practicable.  But  since  then  it  has  been  consideraUy  improv(*d,  und  a  very  servictiiablc 
ftT!  MTis  now  made,  which  is  extensively  used  in  priutiog  Irish  newspapers  both  in  Dublin   tmd 

m  :  ifX'S.     A  nice  thin -laid  paper  for  notes  is  now  prepared  from  straw,  which  b  exti-emely  agree- 

abk-  t  >  wTi»<-'  upon.  A  large  quanlify  of  thin  unbleached  paper,  almost  like  tissue  pa[w'r,  is  also  oiado  in  tlie 
oonnty  of  Dublin  from  the  same  material,  and  used  ver)'  extensively  as  wi*apping  paper  by  dra|>ers,  mercers, 
«Mifectioxiens  and  others,  for  small  parcels. 

Tbe  other  Irish  exhibiter  of  pajx^r  was  John  ^I'Donnell,  of  Swiflbrook  Paper  Mills,  county  of  Dublin, 
wbo  owitributed  a  good  variety ot  some  of  thefmer  papt^rs  in  large demartd,  such  as  blue-laid  nu^lium,  fotyh- 
eap>»  bank  post,  &c^  The  latter  is  but  tittle  made  in  Ireland,  exwpt,  we  bilieve,  by  JMn  McDonnell. 
Abmo^  the  papers  in  this  collection,  and  made  at  the  Swiftbrook  Mills,  we  must  sjH-cially  mention  the  cream - 
lttd|iast&  Tnis  paper,  although  not  equal  in  quality  or  eolour  to  the  K^st  English,  is  much  cheamT,  and 
jguau^vtsatly  answers  tlu?  general  Irish  trade  better.  Its  sale  is  not,  however,  cod  lined  to  Iri-land,  for  there 
I  cesMadenble  demand  for  it  in  the  English  and  Scotch  markets,  and  in  the  inUonies.  There  is  no  similar 
leife  io  COOd  or  so  $hotty^  at  its  price,  made  in  Great  BritJiin.  Tliis  is  not  the  only  instance  in  which  Mr. 
H'DonneUhjis  served  the  Irish  paper  trade  by  his  skill  and  perseverance.  A  good  deal  of  thi.^  class  of  paper 
»  alsa  made  at  Dripsey,  near  Corl^  by  A.  Greer  and  Co.  Among  the  articles  shown  by  the  other  exhi- 
bifim  there  was  nothing  which  wdls  for  sp+^cial  mention,  if  we  except  the  specimens  of  paper  ornamented 
inth  a  water  mark,  showing  grathitions  of  light  and  shade,  and  prmlucing  the  effect  of  the  piorcelain  photo- 
j  pictnres  made  in  Berlin.  Tlieir  transparency  is  produced  by  fa.'^tening  a  dcjiign  formed  by  thin 
^plat«^  iiptm  the  bottom  of  the  mould.  This  kind  ofpajxT  is  mtended  to  prevent  frauds  in  bills  of 
■fit:  ^"r  similar  documents.     The  exhibiter  was  T.  H.  Sauudcrs,  of  Lomlon,  at  whose  mill  at 

ftii  ,  the  imper  was  uiiide» 

Itbc  toucjwiug  Table  shows  the  quantity  of  paper  made  in  Great  Britdn  and  Ireland,  and  in  Irehuid 
aepmteliv  ^  the  past  ten  years : — 


Xmr. 

Vatt^l  K Ingdmu, 

Ireland. 

Ytyir. 

rnVted  Kinjfdirtiv 

Ireliiiiil. 

t«i4,  .  . 

.   ll1^,4*»5J48lba..   , 

.  i,557,306  lbs. 

1849,  . 

.  .  132,132,660  Ibi.. 

.  .  6,272„S*J3  lb€. 

tSi6,  .  . 

.    !                     !     „   .  . 

.  5,6tJ2,l04    „ 

1860,  , 

.   .  141.032.474    „   . 

.  .  6,719,502    H 

i9ie, . . 

,   1                         ,,   .   . 

.  5.875,775    „ 

1851,  , 

,  .  KiO,J>n3,543     „   . 

.   .  6,983,«>46   „ 

Idl7,  .  . 

,    1.;  j.Jti.>,.i.i.7     „    .    . 

.  5,71!,64fJ    „ 

1852,  . 

.  .  154,469,211    „   . 

,  ,  7,373,012   „ 

l«4<,  .  , 

,  121,820,229    „  .  , 

.  5.683,401     „ 

18&S,  . 

.  177,633,010    „ 

In  185<l  the  Revenue  Returns  gare  the  numb<»r  of  paper  mills  in  Ireland  at  37 ;  tJie  number  of  beating 
gioctf  »r  ^  ;  the  numl»er  of  vats  at  18;  and  the  number  of  machines  at  32  ;  the  quantity  of  paf»er  pro- 
eedat  6i,7KK5<>-2lhs. ;  and  the  duty  received  at  £44,096.     In  the  same  year  t!ien>  were  '^2^  mills  in 
{hmilt    l:<74    Iwating  engint*8 ;   307  vats;   823  machines;   105,712,953  lbs.   of  paper  produced;  nnd 
%,1\  hity  i  and  in  Scxiithind,  51  mills ;  286  beating  engines ;  19  vats  ;  57  machines ;  28,()(M),01!)  lbs, 

ip»  r  lud  X1H7,G«7  paifl  as  duty.     Acconling  to  a  piirliameutary  pajjer  published  in  1852,  th«ro 

rdoiy  ^'it  ,a  ihose  mills  at  work  in  Februar)'  of  that  year  in  England,  4H  in  Scotland,  and  28  in  Ireland  ; 
hatfa^  thr-n?  wus  a  total  of  1  til 6  beating  engines  at  work,  an<l  13o  idle.  Tlieae  figures  show  that  the  gtvater 
of  the  mills  in  Irehind  are  small,  and  that  they  are  not  worked  i-eguhirly ;  for  while  the  number  of 
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mills  and  machines  is  more  than  half,  and  the  number  of  vats  nearly  equal  to  those  in  Scotland^  the  quandt; 
of  paper  made  was  only  one-fourth  of  that  produced  in  that  country.  We  hope  to  see  fifty  millioDS  pouni 
of  paper  produced  here  before  ten  years,  if  the  manufacture  of  straw  and  turf  paper  succeeds.* — \\.  K.  S. 

LETTER-PKESS  PRINTING. 

There  was  no  branch  of  industry  represented  in  the  Exhibition  that  has  made  more  rapid  [NXigrm,  or 
exercised  a  more  important  influenc«%  than  printing;  which,  Strang  to  say,  is  a  comparativel^r  modem  inTja- 
tion.  Some  attemjjt  of  the  kind, — some  effort  to  perpetuate  the  ideas  and  events  of  the  period  to  postennr, 
or  for  the  use  of  those  at  a  distance,  must  have  occupied  the  attention  of  mankind  at  ap  early  age;  batiBri 
tlie  progress  made  in  the  arts  and  sciences  by  the  Egj-ptians,  Greeks,  and  Romans,  it  is  remarkable  that  w 
approximation  was  made  to  the  practice  of  that  art  which  has,  more  tlian  any  other,  changed  the  moral  dia- 
rjicter  of  the  world.  The  written  history  available  at  the  present  day  reaches  back  for  many  centuries ;  bat 
it  is  only  four  centuries  sint^  the  invention  of  printing.  We  have  evidence  of  an  appraximatian  to  the  ait 
of  printing  from  movable  blocks  of  wood  or  metal  having  been  made  in  China  early  in  the  tenth  oentuiT. 
At  that  period  the  block  to  be  used  for  the  puri)ose  comprised  a  whole  page  of  the  book,  being  formed  sone- 
what  in  the  manner  that  wood  engraving  is  practised  at  the  present  day.  This,  however,  may  be  tud  to 
(•omprise  a  sort  of  stereotype  printing,  and  the  labour  devotea  to  the  production  of  one  book  was  of  doim 
for  any  otht'r  purpose.  It  is  curious  that  the  introduction  of  playing  cards  in  the  fourteenth  century,  aboald 
have  prei)ared  the  way  for  the  extension  of  the  art  of  printing  in  Europe.  From  the  preparation  of  tk 
blocks  for  playing  canls,  those  for  single  figures  for  the  illustration  of  sacred  subjects  followinl ;  and  tbew  ii 
turn  led  to  the  invention  of  movable  t^-pes,  the  use  of  which  may  be  truly  said  to  have  formed  a  new  en  ii 
the  history  and  ciircer  of  the  human  race. 

Our  familiarity  with  the  proilucts  of  this  art  at  the  present  period  prevents  us  fixrai  duly  estimating  iu 
value,  or  from  fi)rming  an  adeciuat^^  idea  of  the  drawbacKS  sustained  by  those  who  lived  anterior  to  its  inwn- 
tion,  as  compared  with  the  advantages  which  we  enjoy.  WTien  we  consider  the  great  costliness  of  mum- 
scripts  centuries  ago,  and  the  fact  that  they  were  only  within  the  reach  of  the  few  who  possessed  the  wctltk 
to  purchase  them,  we  cannot  but  consider  ourselves  rortunate  in  living  at  a  period  when  abundant  stons  of 
information  are  within  the  reach  of  all,  and  when  in  conse(}uence  the  humble  peasant  is  the  superior  in  iHel* 
ligence,  and  in  the  extent  to  wliich  the  reasoning  powers  are  developed,  to  the  nobles  of  the  land  in  timet  put 

So  far  as  we  have  authentic  information,  it  appears  that  in  1453,  the  first  successful  attempt  was  madt 
by  Schoefler  (the  partner  of  Guttenberg,  the  inventor  of  the  art  of  printing)  at  the  production  of  t}-pe  fnm 
matrices,  each  individual  tj'pe  having  hitherto  been  cut  from  wood  or  metal ;  and  m  1455  the  celebntrd 
work  known  as  Guttenberg's  Latin  Bible  was  printed.  The  production  of  this  work,  however,  astounded  ibe 
people  of  that  day  so  much,  especially  the  mouKs,  and  those  who  had  been  in  the  receipt  of  large  inoomn&r 
maKing  manuscript  coj)ie8  of  tne  vScnptures,  that  the  work  was  ascribed  to  Satan,  ^ot  comprehending  tfe 
nature  of  the  agency  by  which  the  several  copies  were  obtained,  and  being  totally  unable  to  account  for  tlr 
uniformity  which  iH»rvaded  them,  it  was  inconceivable  how  they  could  Imj  product^  by  human  means;  and  the 
common  eiifniy  of  iiuinkind  having  in  those  days  l)een  supposed  to  interfere  more  directly  in  the  adain  of 
X\\v.  human  race  than  is  iK'lievcd  at  the  present  day,  he  readily  got  the  credit  of  being  comvnuKl  in  brii^niM^ 
al>out  what  otluTwise  could  not  easily  be  actrounted  for.  Acconlingly,  when  in  14C2,  copies  of  the  BiWf 
were  taken  to  Pjiris,  byFaustus  (the  father-in-law  of  Schoefler,  and  also  partner  of  (ruttenhi*rg).andofleml 
for  sale,  such  was  the  outer}'  niised  against  him  by  i\\v  m(mks  that  he  was  obligini  to  leave  the  citv  in  hast**; 
which  circnnistanci?  probably  gavt;  rist»  to  the  well-known  tnidition  that  the  devil  had  carried  him  off.  In 
1  !()(),  howovi»r,  Faustus  made  a  st^cond  journey  to  Paris,  where  he  was  cut  off  by  the  plague  which  then  jwv- 
vailed, — a  eircuinstanee  which  still  furtner  contributed  to  peqHituate  the  idea  of  some  mysterious  agnin 
iM'ing  concenuMl  with  the  invention  of  the  art  of  printing. 

In  comiexion  with  the  investigation  of  the  early  progress  of  printing  there  is  a  circumstance  which  can- 
not fjiil  to  strike  the  bibliogra])hist — that  in  ever}'  conntr}',  and  under  all  ciroumstanc«?s,  the  histon'  of  ibt 
human  mind  is  indicated  thereby.  The  first  books  prinU'd  in  (iennany  were  devotiHi  to  th<*olog}'  and*.'hw 
IjLstic  j)hilosoj)hy  ;  at  Paris  ancient  literature  then  occupied  unequal  rank  with  th(»olog}':  and  at  Kome.wb»-iv 
tlie  ix'inains  of  ancient  literature  maintained  a  still  stronger  empire,  printing  under  the  guidancv  of  the  BishiHe 
of  Aleria  and  Teraino  ])ro(hiced  chiefly  the  gems  of  classic  times.  SubstHpiently,  under  the  ri'ign  of  Frami*  l- 
a  gn»at  nunilH'r  of  works  upon  chivalry  ajifH'an'd  in  France,  showing  the  extent  to  which  the  ^■ntini»'rit 
involved  then*in  took  hold  on  the  minds  of  the*  people  at  that  }H*riod.  llie  <lesire  of  lxH*oming  acipiaintHl 
with  namitives  in  accordance  ^rith  the  pivvailing  taste,  apjH'ars  to  mark  the  introduction  of  the  art  of  print- 
ing into  England.  Thus,  of  the  sixty-two  works  printed  in  London  by  William  C'a.xton,  thost»  uiK>n  thenk.|»} 
do  not  amount  to  ton,  the  remainder  being  devt)ted  to  chivalr}',  history,  manners,  and  customs.     The  lirst 

*   It  may  not  U*  iiiiintprcstinj;  to  many  of  (nir  rt'adors  to  D«noiiimiitu.n»  i»cfc-. 

Inim  the  tlimcnsions  of  tho  various  di'iiominationrt  of  A\Titin;4  Double  Elephant 4i»    >  s*^ 

|»ap«rs.      The  sizo  of  the  (litferent  kinds  of  what  are  oalhii  Atlas, 31    ■  • 

let  tw  and  note  pajM'fs  (lefX'ud  on  th»'pa|XTs  from  which  they  0)lumbicr Jl    '"i 

an-  resiHiCtively  ma<le.     The  size^  hen;  mentioned  are  thoM'  Kicphant,       .    .     .    .    .    ..,.,.-...»•  3i 

\%ith  which  the  |MiiH.Tma'imfa<t»RT  i-i  con versnit  ;  and  they  Su|)er  Royal,  .    .     .    • 57      i!* 

,M\'.  those  in  whicli  tlie  artich'  rrach«*s  the  warehouM'  of  the  JJ">'?* ?*    '  1-. 

wliok'sale  stationer,  hy  whom  the  j^veral  kinds  are  cut  up  i)Jmy™     ......    \    \    \    ......%•  \H 

into  such  further  subdenominations  as  the.  nfjuirements  <»f  Large  PoRt.    .    .    .    . 21    »  I'i 

the  public  may  demand.     Amn'xevl  an*  the  nrincipal  "izes  ^n^all  Post, i!»    ■  'S 
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i  imnted  by  Ca\t«n  was  *"  The  Game  of  ('bess,**  to  which  the  date  5f  1474  h  affixe<i.  He  had  been  for  mmw 

m  thi!  Commeut  as  junbassaclor  to  the  Court  of  Bui'giin<ly,  where  he  is  suppo^K^  to  have  obtmuoti  a 

'   *    ^  of  the  art ;  but  in  the  CArly  stuj^ji^s  of  his  pro^^as  he  appears  to  have  l>et?n  much  perplexed  about 

n^  hf*  shoidd  use  in  bis  works,  for  while  some  advised  liitn  to  use  old  and  homely  terms,  others, 

i  ^...l  ^   ..   .1    .«.     '  \.  .     I  1^   *^have  been  with  me  and  desired  me  to  write  themost  em-iows  terms  that 

;  lin,  rude^  and  eurious,  I  st^intl  abashed,"     In  14S(I  he  pubb&hed  bis  Chro- 

,..xv'..  11  LiiW.iin,  which  were  both  verj'  piipul  "    '      -^  •:^  been  reprinted  four  times  in  the 

atiii  eeven  times  in  the  sixteenth  eentm'ies.     Caxton  '  d  the  l:x>oks  of  bis  printing  by  n 

leviet%  cor!-!"^!  nio  » if  the  initial  letters  of  hisname  with  a  cij  „.  .    u  ,  v>uen  them.  HU  fn^st  performanees 

r  rude,  th'-  •  'mjiloyed  resembling:  those  of  EngjHsh  manusiTijits bt^fort^  the  Norman  eonquept. 

first  inti  *ji' printing  into  Irehind  we  Imve  liot  Bwni  any  authentic  I'eeordi*^  thotigh  it  ap- 

r  to  have  been  long  subsequent  to  tho  date  of  Caxton's  labours  in  Jjondou.     In  1551  the  hooi  of  Cotii. 

i  Prayer  was  printed  in  Dublin  by  Ilumfrey  Powel  in  quarto  black  Ictter-j  which  appears  to  be  the  eai-lieal 

rtUsl  production  of  the  Irish  press.     The  College  Librarj'  Catidogue  affords  but  one  piece  printed  in  thi* 

hso  early  na  eve^  16ilJi,  nor  do  there  appear  to  have  been  many  works  produced  hejx*  until  17(MX  when 

S*iiian  George  Faulkncfr  commenced  the  business  and  carried  it  on  with  spirit  for  many  years.     During 

tmpnteii^nth  centurj'  the  printin«:-prcSii  of  Dublin  w:?nt  out  u  gi'eat  viiHety  of  books,  many  of  which  may 

be  repirded  as*  creditable  »pec4menB  of  ty[K)i:fi*iipbv  for  the  age  in  wliicn  tliey  were  protluced. 
To  enter  into  details  as  to  the  progress  made  trom  tmie  to  time  in  bringing  the  art  of  printing  to  its  pre- 
^etAtc  of  comparative  [lerfection  would  occupy  more  wpact^  thati  w*-  can  devote  to  tlie  subject.  We  nee<l 
lliere  entiT  iut^t  an  account  of  the  operation  of  tj'pe -foundings  which  would  demand  a  lengthened  uotie*'. 
bill  be  sufhcient  for  the  re4ider  at  present  to  know,  that  even  letter,  point,  or  mark  used  in  printing  is  east 
[(wiUi  80me  few  exceptions)  on  a  distinct  l)ody  or  stalk:  and  that,  for  the  use  of  the  pi-inter^  numbers  of  these 
(ttpes  9XV  jdai'ed  in  boxes  or  compartments*  of  the*  framework  to  which  the  term  case  la  techuicidly  applied- 
t'fhisflr  ca^is  aa^  mounted  on  stands  or  fmmcx^  so  that  they  may  be  conveniently  placed  befoi-e  the  personR 
Pfs  to  jjcleet  the  tyjx*d»  The  Utile  cells  or  Vioxes  are  arranged  acconling  to  a  conventional  form  which 
je  has  sanctioned ;  the  letljern  and  rwiints  most  frequently  in  use  being  so  situated  n»s  to  be  most  eon- 
'  come  at  by  the  workman,  llie  size  of  these  cells  is  re;^ate<l  by  the  comparative  frequency  with 
»  particular  letter  may  be  used.  The  letter  e,  for  exajuple,  has  a  cell  larger  than  that  for  any  other; 
tor  c,  d^  m,  n,  h,  u,  t^  i,  s,  o,  a,  r,  are  twice  the  »ijce  of  the  Iwxos  for  b,  1^  v,  k,  f^  g^  y,  p,  or  w,  aiMl 
I  the  size  of  those  for  j»  q,  or  the  []  crotchets,  jK^riods,  <Scc.  The  capitals  and  small  capitals  an^ 
I  in  another  case,  pkced  at  a  greater  distance,  which  is  hence  cidled  the  upper  case^  that  next  the 
eing  the  lower  case. 

)  pnx!es.s  of  printing,  the  compoaitor  (so  callM  (rom  placing  together  or  comfHtmn^  the  separate  type* 

ii)^  having  place<i  his  ropy  upon  a  part  of  the  ease  seldom  in  use,  takes  up  an  instrument  called  a 

ring  stick^^  ami  having  properly  arranged  it,  after  reading  the  first  few  words  of  bis  eoj»y,  geueruDy 

ir»t  a  capital  letter  from  the  upper  case,  the  succx?eding  letters  from  the  lower  case^  ami  at  the  conclu- 

[»f  the  wnirj  a  Mpnvt,  which  is  merely  the  shank  of  a  letter  without  any  face,  and  not  so  high  as  a  lett*^r 

JMt  one -fourth  part.     Each  wor^l  is,  thert^fore,  separated  by  a  space,  which  Ciinnot  apjiear  upon  the 

a  not  being  high  eotmgh  among  the  letters  to  receive  any  portion  of  the  ink  or  to  make  an  impn^'s- 

» lettei^  comp^-ising  the  next  word  are  tidten  up  in  succession,  after  which  a  space  is  usetl^  and  so 

Bod  of  the  line.     On  the  completion  ttf  tiie  line  the  netting  rule  is  taken  out  from  behind  the 

I  just  completely  and  pUoed  above  them  as  the  basis  of  the  next  line.    Tlte  work  goes  on  in  this 

'  ttiiul  ta  inany  lines  of  t)-pes  are  set  up  as  fills  the  conqwsing  sticJc,  when  the  matter  thus  set  is  taken 

I  placid  apon  an  instrument  called  a  fcolley.  which  will  hold  the  contents  of  several  oonip<^sing  sttcbi. 

k  tbo^lcy  bemg  tilL.Hi^  the  next  process  is  to  take  what  is  called  a  /jro£>/ impression  of  the  types  so  set  n\t 

•jMmtion  bemg  the  same  in  principle  a^  that  in  printing  off  copies,  and  which  will  be  ai^erwanls  noticed), 

— t)f  if  can?fully  gone  over  by  the  reader,  assisted  by  a  boy  who  rt-acls  aloud  from  the  ccipy,  to  a*ci*rtain 

^  f  tions  may  exi?t  in  the  impression  so  taken.  The  necessary  eorreetions  being  made  on  the  nuir- 

';  tributed  atnoitg  thfs  parties  who  set  up  the  tj-pe^  from  which  it  has  been  obtained,  am! 

corpectione  are  made.  The  intention  in  the  fu^t  leading  is  to  make  the  proof  exactly  ay- 

!  *iiU  r  manuscript,     Tliese  cctrrections  are  few  or  many  acconling  to  the  skill  and  pains 

I  hy  the  i  r ;  atul  those  blunders  which  may  sometimes  be  seen  in  printing  ariise  from  the  whoh? 

noL  havmg  been  correcU^d  at  this  stage.     The  corrections  being  made,  an  amendeii  proof  or 

lit  to  the  author  for  his  inspection  ;  and  he,  having  made  such  altenitions  as  he  thinks  np<'essan\ 

' :  again  to  the  printing  office.     With  proper  attention  to  these  warkd  the  responsibility  of  t£e 

AQner  in  which  the  types  are  disposed  for  correction  varies  somewhat  according  as  the  persons  an* 
ml  newspaper  or  book- work,  llie  practice  already  described  is  that  adopted  in  new«pa|xT  offices, 
ihm  emaTKmUjfr  having  nothing  if)  do  with  his  matter  only  in  galleys.  In  this  case,  at^er  being  tJ-ansferred 
U)  thm  cka$e  or  iron  framewoi'k  in  which  tlie  typM  are  held  together,  no  liirther  corrections  arc  madt*.  In 
—^"X  ii  tcntktHi  bcwk-work^  however,  ai\er  the  hrst  coireetion  of  jiroofs  taken  on  galleys,  jhe  matter  is  imimsed^ 
n,  ittAde  ttp  into  pages,  any  «nb8e<iuent  impressions  being  obtained  in  this  shap<N  an<l  the  revise  tor  the 
or  being  one  of  the  sheets  of  ibe  fbrthcoming  publication,  comprising  eight,  twelve,  or  sixteen  pages,  as 
sieenay  beu 


*  Tli»  iKWIUMJUg  fliSok  U  n  'sronll  framinrork  or  gaage  of 
a»cal  the  mmm  belafr  dirfviNl  from  its  liciag  originally 
faiual  ti  irood.  One  part  of  it  i»  movable,  «o  that  by  a. 
msMW  tt  can  b*  i«t  «t  any  nqiilreil  length  of  line,  aceonlin;; 
l9  tte  biwirfifi  uf  the  column  or  page.    The  compositor  ia 


enablcNl  to  kcqi  his  types  in  a  right  line  in  the  compoan^ 
fitkk  by  u-iing  A  rule,  gimefally  of  brass,  and  of  the  length 
of  his  lint*.  The  cornposing  stick  is  held  in  the  leil  band, 
the  thumb  keeping  the  letter  hut  placed  m  its  poeitiou  until 
another  is  put  over  iL 
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A  person  seeing  a  compositor  at  work  for  the  first  time  is  naturally  amazed  at  the  nudity  of  his  motkni, 
and  the  general  correctness  with  which  the  types  are  picked  np  from  the  several  compartments,  without  tk 
precaution  being  ever  taken  to  look  to  see  whether  the  letter  taken  up  is  really  that  wliich  is  reauired.  But 
m  like  manner,  if  familiarity  with  the  use  of  the  piano  and  other  instruments  of  music  did  not  do  away  wilk 
the  surprise  which  would  otherwise  be  experienced  at  the  rapidity  of  the  movements  of  the  fingers,  we  siioold 
be  no  httle  astonished  at  how  such  results  are  produced.  In  both  cases  the  train  of  thouEht  progreisefio 
rapidly  that  there  is  not  leisure  to  concentrate  it  on  any  object ;  yet  the  pianist  seldom  toudies  a  wrong  k^, 
nor  does  the  compositor  pick  up  a  wrong  type.  The  errors  to  be  seen  m  the  proo&  sometimes  arise  frn 
careless  reading  of  the  copy,  and  frequently  from  a  mistake  in  distributing  the  letters  into  the  respectiie  odk 
provided  for  them. 

The  types  in  common  use  are  of  different  sizes,  according  to  the  character  and  appearance  of  the  pubK- 
cation  for  which  they  are  to  be  employed.    The  following  are  the  sorts  used  in  book-work : — 

ENGLISH. 

The  earth  is  the  Lord's,  and  the  Mness  thereof. 

PICA. 

The  earth  is  the  Lord's,  and  the  fidness  thereo£ 

SMALL  PICA. 

The  earth  is  the  Lord's,  and  the  fidness  thereof. 

LONG  PRIMER. 

The  earth  is  the  Lord's,  and  the  fulness  thereo£ 

BOURGEOIS. 

The  earth  is  the  Lord^s,  and  the  fulness  thereof 

BREVIER. 

The  earth  is  the  Lord*8,  and  the  fulness  thereof. 

BdlNION. 
The  earth  is  the  Lord's,  and  the  fulness  thereof. 

NONPAREIL. 

The  earth  is  the  Lord's,  and  the  fkibieas  thereol 

RUBY. 

The  Mrth  ii  the  Lord's,  and  the  ftilneas  thereof. 

PEARL. 

.  Th«  earth  is  the  Lord's,  and  the  fUness  thereof. 

DIAMOND. 

The  emrth  it  the  Loiti't,  and  the  tulaaa*  thflraof. 

The  siies  of  type  employed  in  this  work  are  bourgeois,  brevier,  and  nonpareil. 

In  the  arrangement  of  the  types  it  is  sometimes  desired  to  give  the  printing  an  open  or  light  appeiranoe, 
which  is  effected  by  placing  what  are  called  leads  between  the  lines.  These  leads  are  thin  spaces  of  the 
exact  width  of  the  column  or  page,  only  one-fourth,  one- sixth,  and  one-eighth  the  thickness  ofalineof 
types,  and  only  the  same  height  as  the  spaces  already  referred  to.  The  leading  articles  of  newspapers,  ftr 
example,  are  commonly  leaded ;  as  is  also  the  Preface,  Introduction,  and  article  on  the  Exhibition  ouildiiig 
in  this  Catalogue. 

The  types  being  made  up  into  pages,  thev  are  transferred  to  a  large  table,  the  upper  surface  of  whki 
consists  of  planed  metal  or  stone.  This  table  is  furnished  with  drawers  containing  wedges  of  wood,  caDed 
furniture,  the  use  of  which  we  shall  notice  presently.  The  compositor  having  laid  the  pages  of  one  side  of 
the  sheet  on  this  table  in  projier  order,  proceeds  to  fix  them  m  the  chase.  The  pages  are  placed  at  the 
proper  distances  from  each  other,  and  the  interior  spaces  being  arranged,  and  side-sticks  bcung  placed  along 
the  outer  margin  of  the  t)'pes,  between  their  sides  and  the  sides  of  the  chase,  pieces  of  the  furniture  abow 
referred  to,  termed  quoins^  are  driven  in  with  a  shooting-stick  and  mallet,  until  the  types  are  so  firmly  fixed 
in  the  chase  that  the  whole  can  be  removed  without  danger  of  any  portion  falling  out. 

In  the  arrangement  of  the  pages  in  the  form,  they  must  be  so  disposed  that,  when  folded  up,  the  pmtud 
sheet  shall  range  properly ;  but  this,  though  an  apparently  intricate  matter,  is  founded  upon  a  very  tmj^ 
law,  the  observance  of  which  guards  against  any  mistiike  being  committed.  There  being  many  sheets  id 
some  works,  it  would  be  embarrassing  to  the  jxjrson  who  folds  them  for  the  binder  to  be  calculating  the 
number  of  the  page  that  should  be  first  in  order  while  placing  them  together ;  and  in  order  to  obviate  this, 
letters,  called  signatures,  are  placed  at  the  bottom  of  the  leading  page  of  each  sheet — A  for  the  first  sheet 
B  for  the  second  sheet,  c  for  the  third,  and  so  on  to  the  end  of  the  book. 

Before  dismissing  this  part  of  the  subject,  it  will  be  necessary  to  advert  to  another  part  of  the  duty  ci 
the  compositor,  that  of  the  distribution  of  the  types  into  their  resi)ective  cells  in  the  case.  Ai\er  the  requi- 
site number  of  impressions  or  copies  have  been  taken  from  the  form  of  tj'pe,  the  chase  is  carried  back  to  the 
composing-room,  and  after  being  carefully  washed  with  ley  to  remove  any  ink,  is  placed  upon  a  letter-board. 
and  unlocked;  the  face  of  the  type  being  wetted  with  a  sponge,  so  tliat  when  the  matter,  comprising  sevenl 
lines,  is  taken  up,  the  letters  adhere  together,  and  thus  guard  against  any  portion  of  it  falling  into  pye.  Thi* 
fwrtion  of  Iett<'r  is  placed  on  the  setting-rule,  already  referred  to,  and  held  in  the  left  hand,  while  by  tbc 
right  hand  some  half-dozen  letters  are  taken  up,  and  alter  glancing  at  the  faces  of  them  to  see  what  the}'ai«. 
the  letters  are  rapidly  dropped  into  their  appropriate  cells.  This  process  requires  the  utmost  care ;  for  it 
will  be  plain  that  every  mistake  made  in  throwing  in  the  letter  will  lead  to  a  corresponding  one  in  oompoa- 
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tkm  ftlterwardfl.     Most  compositors  distribate  four  times  as  rapidly  as  tbej  compose,  the  rate  Tarying  from 
^ghi  to  i*?n  thousADcl  letters  per  hour. 

Elsganiiug  the  rat*?  of  remuneration  of  a  compositor,  a  few  words  may  not  be  out  of  place.  It  is  miide  to 
-ind  ou  the  huhiIkt  of  thousandi?  of  letters  wliich  he  composes^  and  the  calculation  is  thus  Q&ade:_The 
r  m  being  on  a  dhank  which  i»  perfeetly  square^  it  is  ascertained  how  uuin_v  em^  the  page  is  in  length, 
udincr  the  running  head-^that  is,  huw  many  lines  of  the  tj-pe  selected  there  will  be  in  the  proposed  pagij — 
and  next,  how  matiy  ems  it  is  to  be  in  width,  or  how  uiaiiv  tiiuei?  this  letter  would  be  repeated,  supposmg  the 
entire  line  to  be  formed  ofemit.  The  num1>er  in  width  is  then  duuhled,  b^^jiuse  experience  has  shown  that 
the  average  width  of  the  letters  \s  one-half  of  the  depths  and  the  entire  number  of  letters  in  a  sheet  is  found 
by  inultipl}Tng  the  number  of  ems  in  the  letif^ib  by  double  tliat  in  the  width,  and  this  prcKlnct  again  by  the 
fHimbcr  of  pag^  m  the  sheet.  In  thia  calculation  any  niimbci'  of  odd  letters  undi^r  5t>0  are  not  taken  into 
aeoount^  but  5iX^,  or  over,  are  charged  as  another  thousand.  The  8ca!e  of'  prices  adopted  by  masters  and 
men,  and  agreed  upon  in  this  city,  is — that  all  reprints  in  couuunn  matter  ( including  b^e\^e^  and  English)  are 
to  be  cast  up  at  brL  pt*r  HMM)  letters  ;  if  in  minion,  b^d. ;  nuopaiiil,  GjJ. ;  and  jjearL,  7^d  Works  m  oiana- 
•cript  and  in  ibreign  languages,  mathematical  works,  all  those  luiviug  what  Is  called  rule  or  tabular  work, 
are  paid  for  at  increased  rates :  but  thv^m  details  would  posses^s  little  interest  for  the  genend  public,  and  a 
tolerably  correct  idea  may  be  formed  of  the  rate  of  wagi?s  in  this  branch  of  industry  from  what  has  lx5en 
iikpcmdj  staU^d,  It  must,  however,  be  bonie  in  mind  that  the  rate  mentioned  is  mei-ely  that  jjaid  to  the  com- 
posiUir.  The  charge  for  reading,  wear  and  tear  of  t}'pes,  and  other  expeosesi,  and  the  employer's  profit,  are 
to  be  added  before  estimating  the  cost  of  composition  to  the  pubHc ;  and  this  is  only  one  it>eiix,  for  pretw- 
work  yet  ivmains  to  be  taken  into  account. 

liaving  detailed  the  severed  processes  connected  with  the  business  of  the  comjwsitort  we  have  now  briefly 
to  describe  what  is  technically  called  presswark.  The  uiveiition  of  some  process  whereby  a  copy  could  lie 
obtained  from  movable  types  must  have  been  coeval  with  that  of  Gutteuberg,  abvady  noticed  ;  as  the  means 
of  obtaining  euch  impressions  were  in  fact  wanted  to  give  value  to  the  discover)-  of  printing.  The  earlier 
printed  works  convey  a  tolerably  accurate:  idea  ol'tb<:!  nature  of  the  previa  by  which  they  were  produced,  thtm 
cuts  ropresentiiig  the  press  ornamenting  the  title-pap?s.  The  construction  of  the  press  does  not  appear  to  have 
iratied  much  from  the  earliest  p<mod  till  about  Wl%  when  ISlaew^  of  Amsterdam,  intnxluced  contiiderable 
improvementa ;  but  the^  were  agiiin  sujierseded  by  the  niodifii>ationH  made  by  Loj-d  8tanhoi>e,  whose  inge- 
nious invention  really  formed  a  new  era  in  the  history  of  pruitlng.  The  old  presses  were  oi  oourae  made  of 
wood  ;  but  on  the  introduction  of  the  u.se  of  ii^n  a  new  tbrm  was  given  to  the  printing  press,  while  it  was  at 
tlie  aame  time  made  to  do  its  work  much  more  etFecrtually  than  belom. 

The  simplest  form  of  the  hand-press  consisted  of  two  upright  pieces^  rising  perpendicularly  from  the  floor 

to  the  hei^t  of  aix  or  seven  feet,  which  were  connected  with  crosa  pieces.     From  about  the  middle  of  each 

of  these  a  slide  projected  at  right  angles,  the  two  slitlei*  \mn^  parallel  to  each  othcT ;  a  8]>indle  with  a  {HDwerful 

■crew,  kept  in  it«  place  by  those  cross-piet^s,  worked  in  a  box  called  a  hose,  by  means  of  a  bar  or  lever 

inaerted  in  it;  tJie  tx»e  of  the  spindle  worked  in  a  sort  of  cup  fixed  upon  a  large  sobil  block  of  mahogau}, 

haring  the  face  planed  perfectly  smooth,  and  called  the  platteu.     On  the  bar  bemg  puUcd  down,  the  spin<lle 

itoiOQDded  ID  proportion  to  the  worm  of  its  serew,  and  foiled  down  the  platten  to  prccifjely  the  same  degree, 

WDd  with  great  power.     A  table  Wiis  made  to  run  in  and  out  upon  the  ribs  or  slides ;  and  upon  this  table 

thie  Ibrm  of  types  was  placed.     When  run  in,    it  would   of  course  be  direetl}'  imder  the  platten,  and 

liftnng  been  preriously  linked  and  the  pn]>er  placed  on  it,  the  bar  was  pulled  over,  the  spindle,  platten,  ^c, 

daoemded,  and  the  ver)-  powerful  pn.^.s.sure  thereby  obtained  gave  a  fa e- simile,  cm  the  paper,  of  the  t3ry>es. 

modification  intro<Iuced  by  Lord  Stanhope  consisted  in  an  improved  application  of  the  power  to  tlic 

Bodle  and  scn^w,  which  admitted  of  the  power  being  multi[*lied.     Various  improvementa  have  stiice  been 

ade,  many  of  which  are  deserving  of  attention,  but  the  Ibnn  here  alluded  to  h  so  simple,  ao  easily  kept  in 

order,  and  ^o  pow(y*fuL  that  it  is  still  in  use, 

Mliatcver  may  be  the  kind  of  htind -press  employed,  the  principle  of  construction  and  mode  of  working 

mrt  nofb^  the  same  in  all.     On  the  left  tront  of  the  press  stands  the  inking-table,  iVtuii  wluch,  by  long  vy\\n- 

dricml  foAers,  the  ink  is  transferred  to  the  face  of  the  tyj^es.     At  the  right  front  of  the  press  are  placet!  thi- 

lisalsild  Aor«f ;  the  former  consisting  of  a  deal  table,  and  the  hitter  of  an  inclined  plane,  which  stands  ujxjn 

Cliebiafik,  and  upon  which  is  laid  the  paper  to  be  printi-d.     Each  pn^s?  ivquin-s  two  jiersons  to  work  it,  tine 

of  whom  attends  to  the  inking,  and  the  otht^r  oiilv  to  the  press.     Both  parties  scrutinize  occasionally  the 

lit>'  f»f  the  work,  to  see  that  nothing  is  astray,  and  if  so,  to  ascertain  what  it  is,  with  a  view  of  applying 

ftp.  i-!>.medy.     These  men  are  paid  by  every  2o0  iuiprcssions,  thi-i  quantity  btung  called  a  tohm^ 

ai  ^juanttty  than  25<)  being  estimated  at  the  same  figure  as  if  they  ciuue  up  to  it.     In  ordinary 

aiu'Ui  L^^O  copies   are  printed  on  one  side  in  an  hour.      tJ*omnion  work  is  paid  ^\4,  p'r  token 

ICXK)  copies  are  printed;   good,  fw/. ;  superior,  7^,;  though  so  much  as  lUrtf,  h  oecasiouidly  paid. 

,_^  quantity  of  work,  however,  depends  ver)"  much  upon  its  quail t v.     With  ^mall  t^']^,  stiff  ink*  and 

many  roles,  the  work  of  printing  otT  copies  goes  slowly  forward.     The  hnest  work  is  also  seldom  paid  for  by 

the  token,  the  pressmen  being  placed  upon  weekly  wages,  and  allowed  vl&  much  time  as  is  nuocissary  fur  tlie 

work. 

Tlu'  nruM^r  tn  hi'  printed  must  have  been  previously  damped  in  onler  that  it  may  be  softened,  and  thus 
accorii  the  surface  of  the  tj-pe  so  as  to  take  off  a  giDod  imjiression. 

Oil  \^  being  taken  from  the  press  they  are  to  be  attentively  examined  to  see  that  none  of 

the  «[iaees  stand  up,  as  this  would  occasion  a  black  mark  on  the  paper,  where  thert^  should  be  nothing  of  th(* 
kind.  It  ntii^^t  ulso  be  seen  that  the  imposing  of  the  types,  or  making  them  up  into  pages,  is  correct,  'Die  first 
IT  mon^jver,  invariably  defective.     On  some  parts  of  the  sheet  the  inking  may  be  to*i  heuyy^ 

K!  lie  printing  may  not  be  legible ;  but  all  thes«  defects  the  pre^nmn  attends  to,  introducing 

^Kfti  r  wherever  a  sufficiently  heavy  impression  haj*  not  lx*en  obtained.     UiiLfbrmity  of  colour,  as  it  i^ 

^Pci;  the  last  importance  in  giX)d  work ;  as  uuthing  could  detract  more  from  the  general  apixiarance 

r  of  ii  book  than  that  the  taking  should  be  heavier  on  some  pages  than  on  other).    The  printing  of  illu:strated 
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work*,  in  winch  wood  enfrmirings  are  introduced  witli  iLi^  k'ttt^r-prees,  requinw  p<»eiil 

ertl'ct  to  tlie  ei!grfi\ing,  which  would  otlnTwis*^  be  an  unsightly  dnub,  bowt-ver  well  it  m; 

The  thicknesji  of  the  wood  block  is  nmde  to  corrvftpnnd  as*  nearly  as  possibJt-  with  iIh- 

the  precise  amount  of  prcsfmre  to  l:>e  nr>rm  it^  the  pressman  must  rf^gulate  very  '  i 

paper  under  any  portion  of  the  blix*k  that  may  b«  too  low,  and  if  the  block  ahoiii  ^     i 

must  be  scraped  or  filed  away  at  the  back. 

We  have  hitherto  referred  chie%  Xg  what  is  termed  printing  by  hand,  as  contradistinjnji?hod  fW^tn  pniiTTT.ir 
by  nlachinen^     So  long  as  the  deinaiid  ibr  liternr)'  works  was  so  limited  that  only  a  < 

of  each  were  reqnired,  the  oi>eration  of  the  hatid-press  was  quite  ^ullicient  «r  the  5nmi-  :h 

the  extension  of  education,  and  moi'e  espt^ciully  with  the  gixjwth  of  what  iw  r, 

more  rapid  agencies  of  production  bocAinc  necessary'  to  keep  pace  with  the  i  :  :4r 

idea  of  printing  by  machinery,  however,  occupied  attention  so  early  a^  179U,  whui  Mi\  ^j 
jMttent  for  an  invention  with  this  object.  Hi*  printing  inachine  never  Ix'came  nvmhilile  ii 
ileserves  the  eredit  of  being  the  first  who  suggested  the  ubc  of  cylinder?  and  inking  rollenji. 
mencement  of  the  present  century  an  ingenious  Germaii,  named  Konig,  still  furtJher  ti 
accsount.  Bv  numerous  experimental  trials  he  at  last,  produced  a  machine  tor  printing,  wl 
cations  and  improvements,  btanils-,  both  with  regard  to  ingenuity  of  mechanism  and  impin 
tion,  in  the  first  rank  of  the  monuments  of  human  intelligence.  Being  unsucceaaful  in  hi 
a*isj stance  to  tlie  printers  and  capitalists  of  his  native  country,  he  came  to  Ix^ndon  in  18<>4. 
into  arrangements  with  JMr.  Walter  of  the  ^'  Times**  ilyr  carrj-ing  out  his  ideas  ;  but  it  w;j«  ' 
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they  became  effeetively  introduc<id  into  operation.     The  first  reallv  useful  machine  wa,s 
Applegath  and  Cowper^  being  a  modificAtion  of  that  of  Konig  ;  its  principal  improveit 
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a  plane  surface  instead  of  by  a  com  plication  of  rollers. 

For  printing  newspapers,  niadiines  arc  usually  constmctetl  to  print  but  one  side  at  a  time.  A 
will  work  a  much  greater  number  of  one  form  than  of  two,  and  the  machinery  will  lie  light«^r,  !»»*4  ^: 
:ind  require  less  motive  power  in  the  one  Ciise  than  in  the  other  ;  one  form  of  a  newspaper  *  ->'Jbi«,lv 

worked  ofl*at  leisure^  and  the  other,  containing  intelligence  up  to  the  last  moment,  is  throwri 
rapidity.     For  bookwork-,  however,  what  is  called  perfecting  machines  are  employed,  whi«  K  ih 

a!  the  sheet  at  one  operation.     Spet^l  is  hen*  of  lees  conaetjuence  than  the  due  execution  rk; 

with  high  spei?d  it  IB  found  that  good  work  cannot  be  produee<l. 

In  the  printing  machine  the  forms  of  tv^x*  are  usually  placed  upon  a  carriage  moving  backwanli  and 
Ibrwnrds  on  slidi^s  running  the  length  of  the  framework  which  *«iipj>on$  the  whole  machine,  Alladbtfd  t» 
each  end  of  tliis  earriagt'  is  a  table  for  the  distribittioo  of  the  ink.  The  reciprocating  mt»tion  \m  tOQVieycd  tti 
it  by  me^ns  of  a  pinion  which  works  alternately  upon  the  upjxT  and  under  surface  of  a  mr^  N'  "t-fir  mHia 
this  carriage,  and  in  immediate  contact  with  the  ty|>e,  with  the  exception  of  tlic  interveniir  a|kfr  tn 

be  printed^  revolve  two  cylinders  of  large  dimensions  by  which  the  impression  is  given,     1  lof  ■« 

separated  by  the  regiiftering  drums,  but  are  kept  in  untlbrm  and  steady  motion  by  two  \nr\:  'h^vmHk 

of  whicij  work  within  each  other.     The  ink  i*;  distributed  ]»y  an  apparatus  attached  to  eueb  "  »  £huD^ 

work,  con^i^ting  of  a  trough  which  contains  tlie  ink,  in  contact  with  which,  or  verj'  nearly  so,  a  m^al  fblkf 
called  the  ductor  is  made  to  revolve  slowly.     A  comiiosition  roller  i»  made  to  n«c  into  nwifnti  with  the  rbrtnr 
and  receive  a  portion  of  ink,  with  which  it  descends  and  communicalea  to  the 
nndcmeath  it.     By  a  ?f^nv%  of  i"ollers  the  ink  is  distributed  over  the  table,  trom  \s 
tnthe  types.  For  tlie  purpose  of  carrying  forward  the  paper  in  it?  course  through  tlu^  luaihiiiG,  <rJj^dk!8» 
art*  passed  round  the  cylinders.     The  sheet  of  paper  being  placed  on  the  top  of  the  inaehini!,  aa  »§  U» 
within  reach  of  these  tapes,  it  is  carried  round  the  cvlinders,  in  the  course  oi' which  ti  couuis  tn  eootAct  vtllb 
the  form,  and  is  alWwards  thrown  out  of  the  muehme. 

We  have  alrc^a^ly  stated  that  a  si>eed  of  about  250  shi^t5  per  hour  printed  on  ' '  be  tiituilnii 

attjuncd  by  the  hand-pn^ss,  and  when  we  compare  these  results  ivith  what  15  <•  tM>  of  tbi 

machine,  we  fihall  be  able  to  estimate  its  value  a*?  nn  agent  of  civiliJ^ntion.    So  far  :        _  r:r\4»pii|HV'W«sl, 

illM5  printing  off  of  the  full-si^^ed  shwt  at  the  hand-press  would  be  dittietilt,  if  not  in  1  ]  >  -  1 !  >:  \  ChtufiAf^ratfvy- 
piper  maohitttift  uaa  capable  of  throwing  ofr2LMM)  ^heet^  |ter  hour  printed  on  one  &i4e  ^  iw4  tbe  pflHMin^«f 
book  ^nmtMatan  etti  print  from  hm  to  0(X)  ahcet,'^  per  hour.*— J.  S. 

•  The  neearities  of  the  *'  Timea"  ncwsfMii»eT  m  miuistcring 
to  the  wants  of  its  fnatrons  gave  the  first  ^mt  «timu)u«  to 
|irfntin^  hy  machint»r>' ;  and  it  U  to  that  journal  that  we  are 
alao  in  a  grcjit  degrw)  mdebte^t  for  the  further  devdopm^nt 
<rf  the  application  nf  mechanical  ncktie^j  to  thw  purpotie*  The 
hirgie  circulation  of  the  leading?  journal  not  only  demanda 
UiMt  every  available  meaiu  to  iaervaM;  the  rate  of  productiun 
*lnill  Ik*  einploye<l,  but  it  also  can  alfortl  ilie  niean^  to  supply 
Kvir,  '     !:ind  ulmuAt  regardlwvof  c^penie.  With 

d  I  *  thirty  to  forty  and  even  fifty  tboiuand 

pfi  '\... ,  „  .  1     d  muivt  be  the  IbcUitiei  by  which  such  a 

AUpply  IS  produced ;  and  the  facilities  have  iocrmjvjil  in  an 
jwttuniAhing  degroc  In  the  "Times'"  of  Fcbniarj'  H,  1«-IS, 
aft^T  fourteen  yearn  had  etapfied  since  the  "  Tiroei'*  was  first 
printed  by  Bteom  machinery,  it  was  stated  that  "  at  that 
timn  we  ipokc  as  we  thought  with  becoming  prai^  of  the 
|it!]iiiiv«nuicc!  awl  in^ututy  of  the  inventor  Air,  Kunig,  and 


with  fofii^^oiit  modMty.  we  trust,  nf  our  own 
n»olution  In  ovtrcomin^  oftposuig  dUficultiMi  mmI  wrm  4m*^ 
ger«.  Thit*  surprising  madiiae  haa  idno*  t^irfril  cifyli 
improvements  ftom  the  hand  of  li  a  t>nL^'i(nT  Invfoier,  |«t  «• 
have  now  to  pr^seat  to  ttur  ;  \\c  an  afvecgl 

of  a  vast  and  beneficial  chur  .on  pUcik  Yli 

first  machine  print^'d  but  1 1  ;  tiuur,-«Ul»  tmht 

now  hold«  in  bin  hand  nn  whkii  a  b««  m« 

chine  l)a«  yield*  !       -^    -  -utlii«i% 

rapidity,  and  ai  >  ^tei  %m 

ax^ribed  to  any  i_  ..-  laa.  \M 

but  Uie  reader  contvru  1  i^  ■» 

piili  ty  of  thoae  RiMion-  4  dIaMi 

per  honr,  or  nearly  70  in  a  uiuiuu/  lOt  «M 

attended  by  eight  per?ion»,  four  **  Isvrr  •'^i^il 

four  delivery  taUca,  and  four         '  '  ^ 

Uhtci».  A  ^e«t  wte  deUv«T  j  •* 
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P.VPER,  PRINTING,  STATIONERY,  Etc. 


ANASTATIC  PRINTING. 

at  ten  years  ago,  Mr.  Rudolpti  Appel,  a  native  of  Silesia^  invented  a  peculiar  mode  of  copying  i*n- 
i,  printed  matter,  ^c,  to  whick  the  uaiae  "^  Anastatic  Printing*"  was  given*  Although  li  attrar-ted 
uble  attention  at  the  time,  from  various  quarters^  it  did  not  eome  into  gen^'ral  use,  iind,  indeed,  witf 
I  lost  giglit  of  UDtil  the  specimens  exhibited  tn  iHoI  at  the  Gnmt  Exhibition  impressed  the  public  with 
'ftt  advantages  whicb  ought  be  derived  from  its  employment. 

I  prooeas  ia  simple,  and  consists  of  three  Eierie«  of  operation!^  :~^1.  The  preparation  of  the  plate.  2.  The 

'^ — I  of  the  engraving  or  printed  matter ;  and  3.  Ihe  iiill  developiuent  ot  the  raij*ed  impression,  or,  a» 

. .  1,  the  appelotype*     The  tirst  series  consists  in  preparing  a  iuiely  i:ioliiih<Hl  ^ine  plate,  ijv  expo^ing  it 

firapour  of  nydtXK'nloric  acid,  or  lading  a  piece  of  par>er  moistened  with  clilute  hydrochloric  acid  (eoni- 

|[of  1  of  acid  and  5  to  G  of  water),  and  then  laid  between  folds  of  blottitig  paper  in  order  to  abnorb 

\  acid  upon  it,  and  subjecting  it  to  a  gentle  pret^iu'e  in  a  preas.     The  duration  of  the  action  of  tbt* 

iij^Kiii  the  fineness  of  the  lines  in  the  engraving, — the  finer  the  lines  the  shorter  the  time. 

iuih  of  the  acid  the  plate  is  waushed  and  i.-arelully  dried. 

iecoud  series  of  operations  consists  in  laying  the  engniving  or  other  object  to  be  copied  with  it!? 

*  *  (  downwards  upon  a  sheet  of  paper,  and  then  laying  upon  its  back  a  piece  of  blotting  or  bibulous* 

jlgualed  with  a  ddute  mtri<"  acid  (composed  of  1  of  acid  and  5  to  tJ  of  water).    The  object  of  this 

f  Viokteu  miiformly  the  print  with  the  acid ;  and  if  one  Kheet  of  pa[>er  does  not  suffice  it  must  \ni 

k1  or  a  fresh  one  laid  on.     When  the  object  to  be  copied  is  sutliciently  moistvned,  it  is  to  be  laid 

I  printed  surface  downwards  upon  the  poliiihed  ssinc  plate  prepared  in  the  manner  described  ;  a  shi^rt 

r  lA  lai*l  upon  it,  and  then  a  piece  of  felt,  and  the  whole  subjected  to  a  considerable  tirci^ure  m  a  rolh^r 

The  at-id  of  the  paper  is  thus  made  to  etch  the  zinc  plate,  and  as  it  cannot  come  m  contact  with  tin.' 

^  may  be  any  letters,  or  lines  formetl  by  the  ink  with  which  the  matter  was  ^irinted^  a 

1  be  left  rjiised  up,  by  the  delicate  etching  away  of  all  the  parts  corresponding  to  tbt* 

Lin^  Ht  [iio  p:ige  or  print;  hence  the  term  amMtatic^,  from  the  Greek  wortJs  signifying  *' raising  up/' 

pnal  engraving  is  next  removed  from  the  surface  of  die  i>latv,  which  is  ready  to  undergo  the  last 

^lutions.     There  is  first  pourt^d  over  it  a  decoction  of  oak  V>ark  (comi>03ed  of  1  pound  of  bark  t<i 

||at**r)  prepare^l  in  an  earthen  vessel,  and  the  hqnid  allowed  to  dry  on  it.     It  is  then  to  be  washe<l 

^and  rubbecl  over  with  gum  water*     The  plate  is  afterwar<lii  rubbed  by  means  of  soA  Honnel  with 

I  which  h  added  oil  of  tuipentine  at  tlie  rate  of  thirty  drojis  Ui  the  oun<"e  of  oil,  until  everything 

Dved-   It  is  now  wii>ed  with  another  piece  of  flannel  *lipj)ed  in  water,  and  some  thin  lithogniphic 

!  over  it  by  means  of  an  elastic  roller*     The  platt'  is  ready  to  print  from.     Mr*  Appel  fonn^rly 

nI  the  use  of  a  solution  of  pho??pboric  acid  to  deei>en  the  etching  when  necessary* 

ink  ujwn  the  engraving  be  so  dried  from  age  or  other  ranses  that  it  cannot  be  copied  by  the  methwl 

'   a  innv  be  brought  mto  a  condition  to  be  so,  by  immersing  it  fof  from  three  or  four  minut**s  lo 

^^i^  ^  it  may  re«]nire  it,  in  a  hot  solution  of  atrontia  water,  then  pressing  it  between  folds  ot 

^i'  d  with  nitric  acid,  pi\isse<]  again  to  remove  the  atrontia,  and  again  pres8e<l  and  laid  u|iori 

''  i  b«Abre»    If  it  is  desired  to  make  shaded  drawings,  which  may  be  directly  copied  by  this  process, 

^    08  to  use  a  pa|)er  pnnponKl  with  a  strong  solution  of  gelatine  and  a  weak  solutjoa  oTox-gnil^ 

FfStput«d  to  multiply  copies  of  a  piece  of  writing,  lithographic  or  some  other  similar  inks  aliould  Us 


fft.  «tul  <^£lmI  lietwttMi  the  tapes^  by  which  it  w&n 

li^nuid  tbc  priating  cyUnd^r^  hrouj^ht  into  ermt^ict 

I  tjrp»,  itnpfQswd  upon  tlu»iii,  camerl  out,  and  de* 

'Qtedto  each  of  the  hitter;  aU  thin  tnun^  regulat^Mi 

r  madiioeiy*  We  further  fiud  ttuit  the  miicbiuc 

1 10  serve  the  purposon  of  the  ' '  Thues" 

i  wUlkin  a  few  ytan  piik,  when  agalu  the 

f  tlie  prK5*  excvecied  even  its  immense  powcrst, 

ip|i«t1  wa<i  raadc*  to  the  invcutive  f^nias  of  Mr» 

It  *  ^  iKMr«88ary  to  jiro\ide  a  aiachine 

jdeavt  I  u  an  hour  could  Ix?  work«?ti  off 

pii^nitriag  th«  metui^  of  solving  this 

I  Dr.  Lardner  in  his  "  Re%iew  of  the  Great  Eat- 

15 1,"*  "Mt  U  net««tary  to  ob^ferve  that  whAUnrer 

r  b«  used,  the  sheets  of  paper  to  b&  pnnCed  inust 

i  by  one  to  the  linger*  of  the  machine  by  an 

"  "    r  tmce  enter  the  machine  tbej*  arcf  carried 

pled  by  self-acting  machinery.  But  Id  the 

I  AS  those  of  the  newspapera,  it  ia  found 

aot  be  delivered  with  the  necessary  precision 

more  rapid  rate  than  2  in  five  se- 

,  bein^  at  the  rate  of  1500  sheets* 

I-  manner  to  print  10,000  per  hour 

i  ttav«a  eyliaden^  to  {dace  which  so  as  to  tw 

i  lfp$~tana  rooriiig  aHemately  in  a  hiirijumtal 

'    d^cribed  wottld  prebent  me- 

uperable. 

lof  -.-  "-  .*.-.  ultiea,"  continaes  Dr.  Lardner, 

i  to  whom  ihe  world  i&  indebted  for  ttie  in- 

*  Tlnifs'*  printiog  machine,  decidiMi  on  aban- 

^  radytwatiog  motion  of  the  tyiie-form,  airaogiug 


the  apparatus  so  aa  to  rendfff  the  motion  routinuimi^     Thiii 
neetawuirily  in  vol  vet!  circular  inotiou,  and  accordingly  he  p^- 
solved  up*>n  attarkuig  the  columns  of  tj-pe  to  the  *idea  at  », 
large  dnmi  or  cylinder  placed  with  its  axle  vertiiiftl,  in^tfjut 
of  the  horizontal  fnuue  whkh  had  been  hith*Tti^  u,^-^!.     A 
large  central  dmni  ii  erected  capable  of  being  turned  rimml 
its  axis.     Upon  the  sides  of  this  drum  are  placed  vertically 
the  cohtmns  of  tjT>e.  These  coluiims,  strictly  ispeakiug,  form 
the  sides  of  a  polyj^oo,  the  centre  of  wlu'tJi  coincide^i  with  tl*e 
axis  of  the  drum,  but  the  lire4iHdth  of  the  eolumn^  it«  t^  siunU 
compared  witli  the  tlboneter  of  the  tlrum,  that  their  ^urfaina^ 
depart  very  httle  from  tho  reg^ular  cylhidric^ir  fomu     Ttie 
cLTciunference  of  this  tlrum  iii  the  **  TUnea"  printing  mai^'hiiie 
measurea  200  inches.         ...... 

"  Beside  the  eight  paper  cyUnders  are  placed  ei^ht  ^-u*  tif 
inking  roUen;  near  these  are  placed  two  ductor  rollt^nv 
These  dactor  rolleta  receive  a  coating  of  ink  from  reAervoim 
placed  above  them.  An  the  inking  table  attaclied  to  tlie 
revolving  drum  pa^^e.^  each  of  th*weducl<^r  roUerss  it  re<eivi« 
from  them  a  cofttin^  of  ink*  It  next  encounters  the  inking 
rt)Uera^  to  which  it  ilclivers  over  tliL^  coating.  The  tyjH« 
next^  by  tlie  continual  i-evohitiona  of  the  tinim,  encunnter 
tha«e  Liiking  rollers,  and  receive  from  them  a  coating  "fink, 
after  which  they  meet  tlie  paper  e^^dindens  upon  which  tliey 
are  imprrased,  and  the  printing  U  completed*  It  in  T^mml 
that  by  this  machine.  In  ordinary  work,  between  10,Ooo  Jind 
1  l^OOO  per  hour  can  be  printed  ;  but  with  very  expert  mtm 
to  deliver  the  sheets,  a  still  greater  speed  can  h*'  .+>  .in-l 
Tndeedf  thevelocity  i^linuted,  not  by  any  conditi 
the  nuichxne^  but  by  the  power  of  the  men  to 
sheets  to  it" 
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used.  But,  if  it  has  been  Tmttcn  with  comman  ink  or  colour,  it  may  be  copied  in  the  following  ma&lMr  >— IW 
piece  to  be  copied  is  laid  with  its  printed  or  written  side  tlown  wards  upon  u  ghe*H  of  paper,  and  a  loobMoedi 
ih^ct  \s  then  ikid  iipot)  it^  back  until  it  ht'come^  thoroughly  moiat.  In  this  coDdition  it  19  laid  to  the  Mian 
position  upcm  a  sheet  of  paper  iiii[>ivgnated  with  wax  or  fat ;  another  sheet  of  ck^an  paper  is  then  Uid  apoft 
It,  and  the  whole  stibjeete<l  to  a  pressure  in  a  warm  plact;.  Tlie  wax  or  fat  will  adhere  to  the  inked  or  o(k 
loured  parts^  and  not  to  the  white  part*.  The  engraving  or  njaouscript  may  then  be  printed  in  the  ovtfi&iijr 
way  in  a  lithographic  press. 

The  wonderfid  accuracy  with  which  any  printi^d  matter  can  be  copied  by  the  anastatic  pirocesk  and  \\m 
•iroplicity  of  the  mexma  by  which  it  may  l)e  done,  afford  great  facihtie*  to  the  forger  t^j  <  ^  k  noto, 
diequei*,  &i\     As  an  illusti'ation  of  this  wc  may  mention  that  some  postage  stamps  were  j  )  by  tW 

anai<tatic  process  by  desire  oi'a  Committee  of  the  House  of  Common*,  and  so  pertectly  faiihitii  »*<  i^  nie  aygia 
that  they  were  pa^ssed  as  genuine  through  the  C»euend  Post  Office,  and  each  member  of  the  Comxuittee  it- 
i>3ived  a  letter  franked  by  one  of  those  stamps.  In  order  to  prevent  such  forgeries,  Mr,  Appd  has  imneiilied  * 
kiml  of  paper  which  he  terms  ^^ anti-acid  and  anti-anastatic  paper.*"  This  pnper  in  made  bv  addhig  n  qottolily 
of  sulphate  of  cx)pj>er  to  the  pulp  of  pa^wr  suspended  in  water,  and  then  precipitating  the  copper  a0  ftab* 
soluble  phosphate  of  copper  by  the  addition  ot  phosj^hate  of  soda.  In  this  way  the  pulp  l^^ojiue^  tliOtDQgWy 
impregnated  with  a  salt  of  copper  \  if  such  paper  be  printed  upon,  it  cannot  be  copied  by  the  anMUUic  po- 
cess,  ufKjn  zinc^  for  thii  moment  mich  paper  moistene^l  with  nitric  add  19  laid  upon  a  plate  of  jdnc,  lh<*  pW 
phate  of  copper,  becoming  partially  di8*Mjlved,  will  Ik\  at  once,  reduced  to  the  metallic  state^  and  wille4ial  tht 
jsrne  with  copper,  and  fasten  the  paper  so  eflectually  to  the  zinc  that  it  cannot  be  again  removiML  Ajk  hem* 
ever,  it  would  l>e  easy  to  remove  the  whole  of  the  coj)[)er  by  means  of  an  acid  previous  to  attejuntingio  ap^j 
the  anastatic  proct^e,  the  use  of  the  aalt  of  copper  woidd  be  of  little  value  unless  we  could  aW»  ilisciyfir* 
mode  of  preventing  the  use  of  acid  without  injury  to  the  pai»er.  This  object  Mr.  Appel  has  attainad  by 
imbuing  the  paper  with  a  solution  of  1  jmrt  of  a  [peculiar  soap  in  20  parts  of  water.  This  soap  may  be  mam 
by  mixing  equal  parts  of  white  soft  soap  and  old  palm  oil,  or  by  preparing  a  potash  soap  wilii  olive  otcAtt 
Ron-di'^ing  od,  and  adcling,  when  boiling,  some  olil  ]»alm  oil.  If  paper  impregnated  with  tbijs  soap  betmfied 
with  acid,  the  soap  will  l>e  decomiwsed,  and  the  fat  !*et  free  ;  in  this  condition  the  paper  cannot  lie  ^erfecth 
wetted  with  aejij,  and  as  all  the  parti*  which  cannot  he  wetted  will  not  etch  the  zinc  plate,  and  unU  oilll» 
surface,  the  uik  will  attach  itself  to  almost  the  whole  surface  of  the  plate,  and  no  impression  can  eoiiieqiaaitly 
be  obtained.  The  prepareil  paper  has  a  Light  but  pleasing  green  tint,  and  i£^  we  believe,  gettiug  inUi  Oieil^ 
pidlv,  as  it  <1  \*K?n'es, 

The  anastotic  process  was  well  illustrated  In  the  Exhibition  by  some  copie«  of  old  cngravlngft^  «meiaiy 
by  a  beautiful  cony  of  an  engraving  of  Albiveht  Durer,  from  his  liie  of  the  Blessed  ^'irgin,  with  um  nuc 
plate  from  whleh  it  was  prod  need,  and  by  a  plate  obtained  from  a  largt?  wood  engraving  of  the  iBteriorrftlif 
f treat  Exhibitiou  of  1851,  which  appeai'ed  m  the  ^'Illustrated  Ix>ndon  News;  as  well  as  by  •ev«n)  <|»> 
cimens  of  writing  and  lett<?r-prefis  printings  and  samples  of  chequeis  printed  on  the  safety  paper^  m  plalecf 
zinc  with  one  fastened  to  it  by  a  deposition  of  cop|ier,  and  one  with  the  blurted  impreffiioil  thofwtag  t^ 
action  of  the  decoini)owd  Ht>ap, 

An  inrijc^nioui*  ust*  has  bt^'n  made  by  the  Rev.  Dr.  Graves,  of  this  city,  of  the  ana^^atic  pfx»cea»,  mh 
•en-es  notice.  All  the  ajmotations  of  Mr.  E.  Curry^  Dr.  Q'^Donovan,  &c.,  employed  in  e<titin^  tJia 
lion  of  the  Brehon  I^iws,  now  being  made  under  the  direction  of  a  CommiSi^ion  ap|Jointed  by  PiuiiAmcnt,  I 
writtcm  with  a  pc  euliar  ink,  and  a  nimiber  of  copies  made  by  the  anastatic  proct^ss,  and  sent  rvuxid  Cbr  <«r" 
rection  and  examination.  Some  are  also  used  ior  arrangement  in  u  ilictionary  form,  and  again  copM  ivi» 
to  gradually  form  the  materials  of  a  great  dictionary  of  the  Irish  language,  with  seai'cely  any  addltkmil 
laV»our.  In  this  way  an  enormous  amount  of  labour  and  expense  is  saved,  and  an  amount  of  necufmcy  iofiiiid 
which  could  not  be  attained  by  any  other  means. 


CHROMOTTPY,  OR  PRDTTIXG  tS  COIXJtTRS  ;    A>T>  LlTnOCHHOlTr,  OR  UTnOORAPnY  DC  C010rB& 

Very  soon  afler  the  invention  of  printing,  the  title-pages  of  many  books  were  printed  in  ted  and  I 
inks  ;  and  in  some  books,  especially  nussals,  the  firr^t  letter  of  each  page  or  paragrapb  ■■'  -^  *^--  ~  —Uq 
music  were  printed  in  bght  red.     lliis  !*tyle  naturally  led  to  attempts  being  made  to  'ra^ 

ilhimlnutions  witli  which  manuscripts  were  so  profusely  adorned  in  the  miwlle  ajre'* :  w 

dnce  the  effects  of  light  and  shade.  The  first  idea  of  the  latter  is  usually  attril  n  I  i^  J I  i_  !  (  :vr 
painter  of  thcs  ^lo^lenei^e  sehool,  who  flourished  about  the  year  lotKI;  he  reproduced  mai  1  j,  -n  . ,  •  l^ 
m  thrt*e  bWks,  by  which  he  expressed  the  shades,  the  middle  tints,  and  the  lights,  wiHi  j  -  1  i  ,  r.  J 
of  them  are  supposed  to  have  neen  occasionally  executed  with  eoloure<l  iiiki*,     Alhn    !  r  1  ►:    ,  r  :*  aim 


)lQiitff«I  «m 


liered  to  have  practi.sc^l  this  art;  but  it  is  probable  that  his  wood  engravings  wen  ^ 
printed,  as  was  commonly  done  at  the  periotl  in  which  he  livetl.  The  process  of  prcwlui  ui 
engraving  did  not,  however,  <"orae  into  general  use  until  about  thirty  or  forty  year*  ago*  ailhoajsli  rmvlnd 
mention  is  made  of  the  art.  by  all  writers  upon  the  historv^  of  printing  and  wood  engraving  ttioing  ttwhii 
200  yeai^  ^V'lthin  the  last  ten  years  it  has  received  eoui^iderable  extension,  and  h  now  mucb  iUBCtiial  « 
England  and  on  the  Continent.  The  finest  specimens  of  coloured  surface  printing  exhibiting  ^km^^^cmmrm* 
produced  in  Engknd,  are  those  of  Mr.  Baxter,  of  London,  who  ejthibited  a  number  of  chaTfmiij|  eoppu  ■/ 
pictures*  both  historical  and  huulseape,  *fec.,  under  the  name  of  '*  oil-colour  picture  printing.**  tW  pruMM 
as  may  l>c^  expected,  is  nothing  morii  than  a  species  of  common  printing,  the  grii-^  ^  -  ts  bdwg  prodiwd 
by  means  of  wtxj^len  and  metal  blocks,  each  Khnde  of  colour  hcmg  applietl  by  a  •  *:k* 

Chromo'litho<jjruphv  is  nothing  more  than  the  same  prindple  appiiwi  to  bth*  Kvoy  pert  if  tfci 

design  which  is  to  receive  a  distinct  colour  is  drawn  upon  a  separate  stone»  ki  ih  :i\  ha»  ttB  fSutmfi 

colours,  it  will  require  ten  separate  stones  and  ten  successive  operations  of  pi^..,.^^  .^  ^^roduos «  fin^id 
copy. 
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^ '^^  -^  ^'f^-pv  hasi  many  «vlvantapis  over  litlio^hromy,  especially  in  the  richne.H?  and  harnrony  ofcoltHir  aii*l 
armtb  of  tone,  Itba^,  in  fact,  many  ul'tJie  advantji^**  gf  oil  painting,  and  h,  tliea^tbrv,  wrll  jidaptrd, 

-    ,*if  nii*chattical procejts  can  do  $o^  (or  pniducing  copies  which  will  realize  to  the  nniid^  to  .some  es^leut, 

the  sjtyli^  of  colouring  of  the  jm'at  niaiiters*  Some  of  the  specimens  exhibited  by  Mr*  Baxter  fully  Ix^ar  out 
thi*se  remiirk*,  espeeially  one  or  two  lancbcapes  and  the  ecipy  of  the  *'  Taking  down  from  the  Cross"  of  Reii- 
h^ns.  There  were  thrt*e  exhibiters  of  lithoehromy,  two  English,  and  one  Irieh,  The  Hpeelmens  exhibited  by 
Rowney  Jind  Co.,  of  London,  were  excellent  examples  ofwbiit  may  be  done  by  this  process*  It  is  for  water- 
colour  painting  wliat  chrotnotypy  i^  for  oil  jiainting^.  Be^^ides  Its  m«^rely  artistic  valu(>,  it  i^  iibo  of  con.sidemble 
fOttimereial  import^ince,  as  it  may  be  apjilied  to  oroduce  a  great  variety  of  ornaments,  aueh  as  ornamental 
pi^ier,  linen  ban<ls,  ifee.  It  is  e^peeially  adapted  for  producing  cheap  coloured  mapf*,  for  which  purpose  it 
mu»  recently  been  employed,  and  an  excellent  example  of  which  is  affonle^i  by  the  small  g^^ological  map  of 
Imlftnd  ojw*cuted  by  Mr.  Forst+ir,  of  Crow-strtjct,  in  this  city,  who  deserves  great  credit  for  bin  dflbrts  to  im- 
prove  the  art  of  lithography  in  Ireland.^ — W.  IL  S. 


WOOD  ENGRATING. 

The  art  of  engraving  on  wood  is  of  very  ancient  origin,  n»  it  maj'  be  regarded  as  the  forerunner  of  that 
of  printing,  the  one  leading  by  an  ea^'  transition  to  the  other.  After  having  made  *ome  progn*s«t».  it  Inn- 
giii^hi'd  until  th»-*  eighteenth  century,  but  revived  towanis  its  close,  chiefly  through  the  uxertions  uf  the 
celebrHted  llioinas  Hewirk,  who  applied  wood  engraving  vrith  imexampled  »ucce!«s  in  the  illustration  of  his 
**  Historj'  of  Quailnipeds*'  and  liis  ^^  British  Bird^/*  Bi-wirk  wii.^  apprenticed  to  a  copfjerplate  engraver  of  New- 
ciistks  ancl  his  attention  seems  first  to  have  been  flirected  to  wood  engraving  by  his  master  being  employed  to 
cxcM:nt«  the  diap-ams  for  the '' Treatise  on  Mensuration'*  about  to  be  published  by  Dr.  Charles  Ilutton,  tht-n 
n  f*,  twutlniiKter  m  Newe^i^tle.  In  1784  he  executed  the  eugravintr*  for  an  etlition  of*'  Gay  s  Fablcj'/''  publisbt'd 
iTi  (   town.     In  178o  he  commenct^d  the  cut»  for  the  '*  History  of  yuadniptHW  printed  in  171M.>:  and 

l)i  ^    ruive  cxceJleuc*.^  of  these  illustrations,  which,  for  thecorr(K.'t  delineation  o!'  the  animals,  the  natural 

rhiirarter  of  the  incident**  and  the  backgrounds,  were  fifu*  superior  to  any  that  had  previously  appeare<i  In 
1 7117  hi«  **  British  Birds'*  apnt?ared,  which  still  fiirth**r  contributed  to  the  tame  of  the  engraver,  and  iiu*-n.^ased 
the  public  appreciation  of  tiie  art  by  showing  what  it  was  susceptible  of. 

But  notwithstandiug  the  edective  manner  in  which  works  couhl  be  illustrated  by  wood  engravings,  ihi' 
inpjy  large  outlay  whicli  it  involved  jirc vented  its  exti^nded  ufte  for  a  length  of  time.  One  of  its  Icarling 
ffcara'fvrfHtics  is  that  copies  can  be  indefinitely  multipljed  at  little  moro  than  the  onlinary  t*ost  of  letter- 
pr  ug;  iUid  hence  its  great  superiority  whenever  large  numbi/rs  come  to  l>e  lY^quired.  In  other  cases, 

li  H  value  of  this  method  of  ilhuftration  in  not  so  obvious.     When  only  a  lew  iniprt\ssion>  are  necos- 

nan ,  tin  y  ninv  )>*'  in  certain  cases  supplied  by  lithographic  or  copperplate  engraving.  Henee^  so  loo^  as 
books  were  p  nli-i;  il  in  small  numbers,  there  was  little  indmK'ment  prt»sented  tointrtxluce  wootlcuts.  flie 
first  grent  ii;i  j  i  iIh-  t<j  the  art  was  imparted  by  the  publication  of  the  *'  Penny  Magazine/*  in  1833,  when,  through 
tin*  mgiii  '  t  ih  unprecedently  hu-ge  circulation,  ^fi\  Charles  Knight  was  able  to  place  a  profus-ely  illus- 
tT*-*-^  111  ihe  hands  of  the  public,  at  the  low  selling  price  of  one  penny.     For  years  the  **  Penny  Maga- 

fr  Mued  to  enjoy  a  large  amount  of  public  patrtjnnge,  and  it-s  success,  as  a  matter  of  wnu*st\  led  to 

V»iranti*  entering  the  lield  of  competition.  Tlie  gnat  demand  for  these  low-pricetl  publications, 
rion  which  prevailed  among  their  piTj^hicern,  led  to  the  use  of  illustrations  of  the  higlie^jt 
L'tly  contributing  to  the  advanci.inent  of  the  art.  But  the  crowning  effort  of  the  application 
ix>d  engraving  was  the  constant  application  of  it  to  the  production  of  a  weekly  shc^t,  in  which  the  news 
the  ilay  would  Ik*  combine*!  with  a  large  amount  of  pictorial  representations  of  the  objects  of  interest  at 
liw  tiine.  The  conimencemeut  of  the  *' Illustrated  News'  formed  a  new  era  in  the  pro^;rcss  of  w^ooil  engraving, 
s  Isrge  sum  being  expended  in  the  illustration  of  a  single  number,  which  is,  nevertheless,  scdd  at  the  price  of 
a  oororoon  newspajjer. 

The  perteciion  to  which  the  art  has  been  brought  through  the  efforts  of  Bewick  and  others,  and  the 
iftcrea^tng  demand  for  illustrated  works,  has  caused  the  use  of  wfK>dcuts  to  extend  much  of  late ;  and  this 
metbiod  of  illustration  hie^  in  turn  led  to  improvements  in  the  art  of  printing.  So  long  as  the  paper  for  the 
CBgmvingf  was  <liffereut  from  that  employed  for  the  body  i)f  the  work,  and  printed  in  a  different  manner. 
as  m  one  department  exercised  little  inliueuce  on  that  in  the  other ;  hut  the  wood  blocks  being  intrf)- 
among  the  ordinary  tyt»es  letl  to  the  use  of  superior  paper  tor  printing,  Iw-tter  ink,  an«l  more  i/an* ful 
work  than  had  hitherto  oc^n  deemed  neccsaar)-.  To  give  ctTeirt  to  wootl  engraving,  in  tact,  yt^ry  caieful 
ijf  is  peqiiipMi  ;  and  tliis  prevents  such  work  from  Ix'ing  well  executed  wherever  it  is  not  extensively 
i  (in,  tnim  the  want  of  skilleci  hands  to  execute  it.  London  is  the  great  emmirium  for  this  kind  of 
•  ^  »t^o  centre  of  the  [>ubln«hing  trade  generally  :  and  tben%  eertmu  houm^s  tnaice  special  arrangement* 
mg  of  illustrated  works.  A  high  degree  of  excel lenci^  in  this  department  has,  however,  ln^en 
^  .,  I  hi-  ColliL'e  oflice,  in  this  city,  the  style  of  some  of  the  work  executed  in  it  leaving  little  to  U* 
'itund  Towers,"  and  s*.'veral  other  works  printed  by  Mr.  Gill,  may  \vp  regarded  as  rcdiy 
!»!«•  -  t"  press- work.     Machine  printing  is  not  well  adapted  for  working  off  the  tiner  kinds  of 

yet  it  is  surprising  the  degn?e  of  excellence  which  has  iMtm  attained  in  this  re*jx^ct  in  London, 
tfcd  pi*ri<xllciib  are  produced  in  such  uniidKTS  as  not  to  Ijc  supplied  by  the  hand -press. 

ise  of  the  wixkI  engraver  no  wood  is  ecpial  to  box,  on  account  of  its  surpassing  hardness  and 
_  ire:  and  English  box  is  supexior  to  all  others.     Though  its  small  sixe  is  a  great  drawlmck, 

tiiiA  1*  ui  *•  compensated  by  Its  l>eing  so  clear  and  firm  in  the  grain  and  not  crumbling  under  the 

gnver      h  uly  to  the  edge  of  the  trxil,  and  gives  not  a  particle  lieyontl  what  la  actually  cat  out, 

vhtli*  i^  aiwh  of  American  and  Turkev  box  are  sott,  mnl  liable  to  crumble  and  to  cut  short;  that 

k,  ttftfli  ^U  sometimes  break  away  trom  the  sitles  of  the  line  cut  by  the  graver,  and  thu»  cause 


tBperlections  in  the  work. 


As  even  the  largest  pieees  of  bo.x  lux^  of  comparatively  small  diameter^  it  b  dtffi- 
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cult  to  obtain  a  perfect  block  for  a  large  engraving ;  and  it  therufoi-e  becomes  necessary  to  fix  several  piec» 
together  by  means  of  screws,  the  joints  being  made  as  fine  as  possible.  The  wood  is  cut  across  the  gram,  the 
pieces  being  left  of  a  thickness  as,  when  placed  in  the  form,  to  correspond  vrith  the  surface  of  the  tj-pe ;  the 
thickness  of  the  block  being  equal  to  the  neight  of  the  type. 

To  prepare  the  wood  for  the  engraver,  the  surface,  after  bein^  planed,  is  rubbed  with  finely  powdered 
Bath  bnck,  slightly  mixed  with  water ;  and  when  this  thin  coating  is  perfectly  dry  it  is  to  be  gently  removed 
by  the  palm  of  the  hand.  The  effect  of  this  application  is  to  make  the  hard  surface  of  the  wood  lestt  slippery 
than  it  would  otherwise  be,  and  thus  capable  of  affording  a  hold  to  the  point  of  the  black-lead  pencu.  A 
mixture  of  flake  white  and  gum  water  is  occasionally  rubbed  on  the  surface  with  a  \iew  of  showing  off  the 
pencil  lines,  but  this  practice  is  not  in  favoiu*  with  the  best  workmen. 

The  drawing  is  placed  on  the  block  by  the  wood-engraver,  or  by  the  artist  who  supplies  the  sketch  of  the 
object.  Before  beginning  his  work,  the  engraver  examines  as  to  whether  the  drawing  be  entirely  or  only  in 
part  made  with  a  pencil.  If  it  be  what  is  called  a  wash  drawing  with  little  more  than  the  outlines  in  pencil, 
the  action  of  the  breath  or  the  touch  of  the  hand  will  not  be  so  injurious  in  effacing  it  as  if  altogether  done 
by  the  pencil ;  but  in  any  case  the  block  is  covered  with  paper,  with  the  exception  ofthe  part  being  operated 
upon,  to  guard  against  the  drawing  being  rubbed  out. 

There  are  only  four  kinds  of  tools  used  in  wood-engraving, — gravers,  tint-tools,  gouges  or  sooopers,  and 
flat  tools  or  chisels.  The  graver  is  principally  used  for  outlining  or  separating  one  figure  from  another ;  it 
is  very  fine  at  the  point,  as  the  line  which  it  cuts  ought  to  be  so  thin  as  not  to  be  distinctly  perceptible  when 
the  cut  is  printed ;  and  is  of  different  sizes  according  to  the  work  to  be  performed.  The  tint-tools  are  diieflv 
used  to  cut  parallel  lines,  forming  an  even  and  uniform  tint,  such  as  is  usually  seen  in  the  reprcflentation  of  a 
clear  sky  in  woodcuts.  The  other  tools  are  for  removing  such  portions  of  the  wood  as  are  to  appear  white 
in  the  engraving;  or  the  flat  tools  may  be  used  abo  for  the  process  oi lowering  the  surface  in  any  particular 
part  of  the  block  where  this  method  of  engraving  may  be  used.  From  the  manner  in  which  the  impression 
IS  obtained,  it  will  be  apparent  that  those  parts  of  the  block  which  are  not  designed  to  show  on  the  p^Mff 
should  be  removed  to  such  a  depth  as  will  insure  that  object. 

The  securing  of  a  proper  tint  for  the  shading  is  not  less  necessary  to  give  efliect  to  an  engraving  than 
attention  to  outline,  the  tmting  being  further  especially  adapted  to  the  object  to  be  represented  Thus,  the 
sky  is  usually  represented  by  straight  lines,  while  clouds  will  be  shown  by  those  that  are  waved.  The  rule 
is,  that  no  lines  be  introduced  without  being  possessed  of  an  artistic  meaning.  Delicacy  of  lining  is  all  veir 
well,  but  it  may  be  entirely  out  of  place  if  it  be  not  appropriate  to  the  subject.  "  Expression,**  says  Flax- 
man,  ^^  engages  the  attention  and  excites  an  interest  which  compensates  for  a  multitude  of  defects,  whilst  the 
most  admirable  execution,  without  a  just  and  lively  expression,  will  be  disregarded  as  laborious  inanity,  or 
contemned  as  an  illusory  endeavour  to  impose  on  the  feelings  and  the  understanding.  Sentiment  giTet  a 
sterling  value,  an  irresistible  charm,  to  the  rudest  imagery,  or  the  most  unpractised  scrawL  By  this  quality 
a  firm  alliance  is  formed  with  the  affections  in  all  works  of  art." 

Ill  the  progress  of  wood  engraving,  when  beginning  to  work  in  outline,  the  subjects  first  attempted  are 
ofthe  most  simple  kind ;  and  when  facility  in  executing  cuts  in  this  style  is  obtained,  those  that  are  shghtly 
shaded  may  engage  attention.  The  most  difficult  shading  is  that  of  black  lines  crossing  each  other.  White 
lines  crossmg  each  other  are  obtained  without  dillioulty,  being  merelv  cross  shading;  but  in  the  case  ofthe 
black  lines  every  white  spot  has  to  be  pi(!ked  out,  which  is  a  work  of  immense  labour  and  great  diflicult>\  as 
the  black  lines  require  to  be  preserved  througliout  of  uniform  thickness,  without  any  break  in  them.  I'rom 
the  supposed  impossibility  of  executing  such  cross-lines  in  some  of  the  older  wood  engravings,  it  has  been 
conjectured  that  they  wen*  produced  in  metallic  relief;  but  any  speculation  of  this  kind  is  u]>set  by  the  ht% 
that  many  ofthe  old  blocks  of  this  ehiss  are  still  in  existence;  besides,  work  of  this  character  is  now  per- 
fonned  by  several  artists.  Nay,  we  sometimes  find  that  this  cross-hatching^  as  it  is  termed,  is  introdooed 
where  it  could  well  be  dispensed  with,  on  the  supposition  that  the  excellence  of  an  engraving  consists  chiefly 
in  the  diiHculty  of  its  execution — than  which  there  can  be  no  more  erroneous  idea.  Cross -hatchings,  ppi>- 
perly  intn)duc<Hl,  undoubtedly  improve  a  subject ;  some  parts  of  large  figures  cannot  be  well  represcntni 
without  their  aid,  as  a  scries  of  curved  lines  on  a  limb,  when  not  crossed,  generally  cause  it  to  appear  stiff 
and  rigid,  whereas,  under  proper  management,  it  may  be  made  to  assume  a  soft  and  natural  appearance.  It 
has  been  well  observed  by  a  comp<Hent  authority  on  this  subject,  that  "  as  the  greatest  advantage  which 
wood  engraving  possesses  over  copper  is  the  etfective  manner  in  which  strongly  contrastinl  light  and  shade 
can  Ix^  represented,  Rembrandt's  etchings,  which,  like  his  paintings,  are  distinguished  by  the  skilfid  mana^ 
ment  of  the  chiaroscuro,  form  excellent  studies  for  the  engraver  or  designer  on  wood  who  would  wish  to 
become  well  acquainted  with  the  capabilities  ofthe  art.  A  delicate  woodcut  executed  in  imitation  of  a 
smooth  steel  engravinoj  of '  sober  gray'  tone,  is  sure  to  be  tame  and  insipid ;  and  whenever  wood  engraTers 
attempt  to  give  to  their  cuts  the  appt^arance  of  copjxir  or  steel  plates,  and  neglect  the  peculiar  advantages  of 
their  own  art,  they  are  sure  to  fail,  notwithstanding  the  pains  which  tliev  may  bestow.  Their  work,  ixutead 
of  being  connnended  as  a  successful  application  of  the  ix?culiar  means  of  the  art,  is,  in  efllect,  condemned  br 
being  n*ganled  as  ^  a  clever  imitation  of  a  copperi)lat(?.  "  * 

The  same  writer  further  observes,  that  "  it  Ijut  too  fnujuently  happens,  when  works  are  illustrated  wiA 
woodcuts,  that  subjects  are  chosen  which  tht^  art  cannot  successfully  ri'present.  Whether  the  work  to  he 
illustrated  be  matter  of  fact  or  fiction,  the  designer,  unless  he  be  acquainted  with  the  ca])abilities  and  defect! 
of  the  art,  seldom  thinks  of  making  more  than  a  drawing  accordinj^  to  his  own  fancy,  and  never  takes  into 
consideration  the  means  by  which  it  has  to  he  extfcuted.  To  this  inattention  may  be  traced  many  failnres 
in  works  illustrated  with  woodcuts,  and  for  which  the  engraver  is  censured,  although  he  may  have,  with 
great  care  and  skill,  accomplished  all  that  the  art  could  effect.  An  artist  who  is  desirous  that  hid  designs 
when  engraved  on  wood  should  appejir  like  overdone  impressions  for  steel  plates,  ought  never  to  be  empbred 

*  Jackson's  "  Treatise  on  Wood  Engra\'ing." 


Cu^  X\  IL] 


PAPER,  PRINllNG,  STATIONERY,  Etxt. 


325 


to  make  flmwinp  for  wood  onj^ravcra :  he  does  not  understand  the  peculiar  advantafcs  of  ifce  art,  an<l  his 
ditieiia  will  only  h«ve  a  U^ndencv  to  bring  it  into  eontuinpt,  whil>i  thusu  who  ext?i'»itt-Hi  ihurn  will  lx»  bl;iuii-d 
lew  3ic  dcferti  which  are  the  result  of  hiw  want  of  knuwletige/* 


THE  PUllLISniNG  TRAI>P« 

\\>  have  desmlx^d  at  lon^h  the  manufacture  of  piijH^r  frum  Iht*  first  process  in  the  tmatnient  of  the  ra^ 
to  the  production  of  the  iinishid  article  for  the  various  utw^s  to  wliicli  it  Is  to  In*  applied.  Wq  have  aL*o  phiceil 
before  our  readers  an  accoimt  of  the  operation  of  printing,  including  coniposjiiou  and  press-work;  and  some 
deUuIfl  ooxmected  with  wood  engraving  and  bixik- binding.  We  herewith  ssubjoin  a  brief  wkt-tch  of  the  pub* 
lisktug  tmde,  which  will  not  be  without  intei-et't  to  many  of  our  readei's,  more  especially  as  dealing  with  a  cla*s 
of  lkct«  with  which  the  general  public  are  but  Httle  acquainted. 

IiitiinaU^ly  connected  with  the  publishing  tnide  is  the  question  of  copyiight,  or  the  right  of  authors  to  thi* 
chisive  privilege  of  printinfj  and  publishing  their  own  work:^,  without  which  it  is  manifest  that  no  »uch  thing 
_  Ijtcrarv'  piroperty  could  exl:»t.  It  does  not  appear  that  any  quesLjun  ot  this*  kind  was  rulbCi}  for  a  length  of 
"time  aft<»r  the  nuention  of  printing,  as  in  the  early  stage  of  the  art  the  deman*!  for  ImwiIcs  was  not  so  greiit  as 
to  hold  otit  much  induo^uient  to  repnxluce  workn  already  in  priul;  and  any  attenqit  ol^this  kind  was  further 
checked  by  the  early  adoption  of  the  licensinjj  system,  whiclj  placed  the  printers  of  thtAse  days  immediately 
within  the  control  of  the  Govemuient  authorities.  The  power  of  the  press  w»is  regarded  with  sui^picruu  by 
evety  Govemmen!;  after  its  invention ;  and  hence  the  restrictions  under  which  it  was  plated,  and  which  in  some 
ocKistrtes  arc  continued  to  the  present  day. 

By  the  T  ■  :  Act  (13  and  14  Charles  IL,  c»  *J),  the  printing  of  any  book  was  prohibited  by  any  party, 

rren  thou;::!  without  the  consent  of  the  owner,  which  Act  continued  in  force  till  WH,     AfW  this, 

'  ni:^  were  inft-inged  on  wert«  let\  to  have  their  remedies  at  comuiou  law;  but  a»  an  author 

1  r  redress  unless  in  so  far  as  dmnage  could  actually  be  proved,  bterary  propeiiy  was  in  a  most 

gl.,.  .,  . ,  ^usition.  To  remedy  this  the  Statute  of  the  H  Aime,  c.  19,  was  passed — the  first  copMnghi 
Mt— by  which  authors  or  their  assignet'S  wi-re  secured  the  exclusive  right  of  printing;  their  books  fur  Umrli'en 
jretfH^  with  a  contin«2itint  fourtt^en  years,  provided  the  author  wei-e  alive  at  the  expiration  of  the  firj^t  term  \ 
mk%  to  obiiuti  the  Ix^nefit  of  this  Act  works  must  be  enttTod  at  Stationers*  Hall,  and  hence  the  origin  of  the 
Rotifieation  which  may  be  so  ofttm  seen  on  printed  l»ooks.  The  Act  lu  question  furtbcT  provided  that  eof»ies 
of  ftU  new  works  should  be  siiMit  to  the  lioyal  Library  (now  transferrt-d  to  the  British  Museum)  ;  the  librariet* 
of  thr  Universities  of  Oxford  and  Cambridge;  the  libraries  of  the  four  Scotch  Universities;  the  bbraiy  <tf 
S;  :t%  London,  and  that  of  the  Faculty  of  Advocates  in  Edinburgh; — making  in  aU  nine  copies,  for 

^  author  or  publisher  was  taxed.   This  act,  however,  only  extended  to  GreM  Britain,  and  it  was  not 

iMjl  that  thl«i  country  was  includtHJ  in  its  provisions;  n  condition  of  the  extension  being  that  copies  of  all 
w  wnrkij  should  abo  be?  sent  to  the  library  of  Trinity  College  and  to  that  of  King*s  Inns. 
The  gi\i;it  <hifect  of  the  fir^tCop^Tight  Act  was  the  litQit<_'d  fx'riod  for  which  it  secured  cxcluBive  property 
in  Uterar>'  work*.   This  was  amended  to  some  extent  by  that  of  54  Geo,  111.,  c.  \h%  which  extended  tljL'  dura- 
p|V  "  lights,  whether  the  authors  were  dead  or  alive,  to  twenty-eight  years  certain,  with  the  further 

fhe  author  shoidd  luipnen  to  be  alive  at  the  {i:iiy\  of  that  period  he  should  enjoy  the  cop\Tighl 
*'  his  life.    After  this  change  was  made  in  the  bw,  it  was  contended  that  iio  valiil  reason 
^OOld  1  tertiry  projMrrty  sbouhl  not  be  recugnised  as  jwrnianent,  the  same  as  any  other  kind  (►f 

nrc)«|»rrt ;  .  .^.^  *  m.  ..  v.  roi*eateddemanils  were  made  to  the  Legislature.^  to  sanction  this  principle.  On  the  other 
tkAAfL  it  was  maintained  that  the  public  interests  would  thereby  bt*  sacrificetl  by  the  peqx^tuation  of  a  mo- 
ncif »oly  ;  as  on  the  expiration  of  the  copyrights  of  some  of  the  most  valaable  works  they  wemf  produced  at  a 
mr^n  of  tlie  price  previously  charged  for  thein.  The  result  of  this  agitation  of  the  question  was  the  piisw- 
l  of  the  Act  of  5  and  6  Victoria,  c,  45,  which  extended  the  duration  of  all  copjTight.*?,  whether  the  authors 
dejid  or  alive,  to  forty-two  years  certain ;  and  further,  that  if  the  author  be  alive  at  the  end  of  that 
rii»fl  he  shall  enjoy  the  cop>Tight  till  his  desth,  and  his  heirs  or  assignees  for  seven  years  ai\erwards. 
In  the  case  of  exp<-'nsive  works,  of  which  only  a  small  numlx^r  was  published,  and  more  especially  in  that 
of  richly  illostrated  works,  it  was  felt  to  be  a  great  grievance  to  l)e  obliged  to  supply  eleven  conies  to  public 
Hbmriei^.  By  the  last -mentioned  Act  the  nninber  was  reduced  to  live — the  British  Mui^eum,  the  libraries  i»f 
Chtfon!  and  Cambriitlge,  Trinity  Colle*je,  Dublin,  and  the  Faculty  of  Advocates,  E<linburgh.  The  ball  of  the 
i^aOi**  '       ipany  in  Ijondon  is  still  to  contain  an  entry  of  all  new  books,  the  registry  there  being  open 

for  tlv  ti  of  the  pubhc. 

In  the  I  11  of  new  worku,  they  are  brought  out  at  the  expense  of  the  author,  or  the  coprnght  ij* 

•olil  to  iht^  or,  as  is  otteu  the  case,  author  and  publisher  are  to  shart^  in  the  risk  or  juiKvc'ds  accord- 

ing to  «oni:  irrangeinent,  and  in  certain  defined  proportions.     In  the  first  caj*e  the  work  is  i«imply 

pnblLxhed  '  ion — .that  is,  the  publisher  has  a  coinmisiiion  on  the  sales;  the  author  in  this  case  bear- 

ing all  tile  li-r.,  MM.  iicinf^  entitled  to  any  profits  that  may  be  realized.  In  the  ciise  of  the  publisher  purcha*^- 
iog  the  coprright.  which  is  the  usual  practice,  the  author's  interest  in  the  work  ceases,  unless  euieudatious 
•re  n.«qmTecl  in  future  editions,  for  which  he  is  of  course  to  be  remunerate<b  Sometimes  one  or  more  editions 
of  a  ct^rtAin  number  olrnpies  are  sold^  after  which  the  cop^Tight  is  to  rt*vert  to  the  author, 

AAiT  1  rnitini*'  rrilcuhition  has  been  made  of  the  cost  of  bringing  out  a  new  work,  taking  into  account  the 
|m)bii  '«4i  it  may  be  prudent  to  print,  the  selling  price  is  fixed  on.    The  usual  ride  of  the  ti-ade 

If,  th-i*  '4'  25  per  ot*nt  off  the  selling  price  .should  ho.  given  to  the  retail  bookstJlers  ;  and  in  the 

csK?  of  »c«-'ount  iietween  the  author  and  publisher,  the  latter  charges  10  per  cent,  on  the  sum  which  he  rt** 
mves.  To  the  n:tail  trade  tb  copies  count  as  24  if  all  taken  at  the  same  time,  and  occasionally  1:*  count  as 
12,  Thcwe  deductiuoe  amount  in  round  numbers  to  about  one-third  of  the  publishing  price,  le^iviug  the  re- 
Baaining  two-thirds  to  defray  cost  of  production,  advertising,  and  remuneration  of  author.  Ufa  12^.  buok,  for 
exumpie,  the  tiet  price  woiikl  be  about  %s^ 

2u2 
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In  determining  what  is  a  reasonable  allowance  for  a  retail  trade,  the  character  of  the  goods  must  be  taken 
into  account.  On  those  for  which  there  is  a  constant  demand,  and  which  in  some  degree  partake  of  the 
character  of  necessaries,  a  small  profit  will  suffice ;  but  when  a  large  stock  has  to  be  kept  up,  a  portion  of  which 
may  be  uncertain  of  meeting  a  demand,  and  which  is,  moreover,  liable  to  deterioration,  a  larger  profit  wiD 
be  necessary  to  cover  the  increased  risk  of  loss.  The  stock  of  a  retail  bookseller  must,  for  example,  be  varied; 
so  that  taking  into  account  the  profits  in  other  branches  of  trade,  the  allowance  of  25  per  cent  is  probably 
not  more  than  the  circumstances  of  the  case  requires.  And  in  reference  to  the  publishing  trade,  when  all 
drawbacks  are  considered,  it  will  be  found  to  be  one  of  an  eminently  hazardous  cnaracter ;  as  for  one  book 
that  succeeds  and  yields  any  considerable  profit  numbers  fail  to  repay  the  cost  of  production.  In  M'Culloch'* 
*^  Commercial  Dictionary*^  we  find  it  stated,  as  the  result  of  an  investigation  on  this  subject,  that  of  one  hundred 
and  thirty  works  published  by  an  eminent  house,  fifty  had  not  p^d  their  expenses ;  of  the  eighty  that  did  pay 
thirteen  only  arrived  at  a  second  edition ;  and  in  most  instances  these  second  editions  had  not  been  prc^t- 
able.  In  ^neral,  according  to  the  same  authority,  in  whose  statement  we  arc  disposed  to  fuUy  concur,  it 
may  be  estimated  that  of  the  books  published  one-fourth  do  not  pay  their  expenses ;  and  that  only  one  in 
eight  or  ten  can  be  reprinted  with  advantage. 

While  on  this  part  of  the  subject  we  may  refer  briefly  to  the  injurious  operation  of  taxes  on  literature  even 
indirectly.  The  publishing  trade,  unless  in  so  far  as  regards  school-books  and  reprints  of  standard  worka,  is 
a  game  of  speculation,  the  prizes  in  which,  even  with  the  greatest  care,  will  fall  far  short  of  the  blanks.  Hence 
no  obstacle  should  be  thrown  in  the  way  which  tends  to  make  this  trade  more  hazardous  than  it  would  other- 
wise be.  It  has,  moreover,  been  weU  remarked,  that  there  is  a  radical  difierence  between  the  demand  for 
food  for  the  mind  (books)  and  food  for  the  body.  The  latter  is  always  sure,  under  any  circumstances,  to 
command  a  sale.  It  cannot  be  dispensed  with,  and  the  demand  for  it  is  therefore  comparatively  constant  If 
a  tax  be  laid  on  malt,  hats,  or  shoes,  it  will,  perhaps,  somewhat  lessen  the  demand  for  these  articles ;  but  the 
quantities  of  them  brought  to  market  in  future  will  sell  for  such  an  advanced  price  as  will  leave  the  customaiy 
rate  of  profit  to  their  producers.  But  with  books  the  case  is  altogether  difierent.  The  taste  for  them  is  pro- 
verbially capricious ;  so  much  so  that  the  most  sagacious  individuab  are  every  day  deceived  in  their  antici- 
pations as  to  the  success  of  new  works,  and  even  as  to  the  sale  of  new  editions.  But  if  a  book  do  not  take,  it 
IS  so  very  ruinous  an  afl^air  that  a  publisher  is  glad  to  dispose  of  the  greater  part  of  an  impression  at  a  fourth 
or  a  fifth  part  of  its  regular  price ;  and  is  often,  indeed,  obliged  to  sell  it  as  waste  paper.  Injurious,  theiv- 
fore,  as  the  Excise  duty  on  paper  may  be  as  interfering  with  freedom  of  action  in  carrj-ing  on  the  maou&c- 
ture,  it  is  not  less  so  in  its  proximate  results  on  the  literature  of  the  day,  and  the  influence  which  it  tba«by 
exercises  in  checking  the  progress  of  education. 

In  the  publishing  traae  Ix)ndoD  is  the  head-quarters,  as  well  as  the  great  mart  where  the  bulk  of  the  trade 
is  carried  on.  In  Edinburgh  and  Dublin  new  works  are  produced  not  in  any  way  inferior  to  those  got  oat 
in  the  metropolis ;  but  the  number  so  published  is  inconsiaerable,  and  even  of  these  the  great  trade  is  done  in 
London.  The  metropolitan  houses  have  agents  in  Edinburgh  and  Dublin,  through  whom  the  retail  trade  of 
Scotland  and  Ireland  is  supplied.  Edinburgh  has,  however,  long  maintained  a  nigh  position  as  a  plao?  of 
learning,  where  literature  was  and  is  encouraged  and  produced  of  a  quality  not  to  be  surpassed,  and  in 
quantity  only  exceeded  by  the  Tendon  trade.  The  number  of  new  publications  and  new  editions  produoi-d 
in  the  Scottish  capital  has  for  years  past  been  annually  on  the  increase ;  and  many  of  these  are  hea\T  works 
involving  the  outlay  of  thousands  in  getting  them  up.  In  the  printing  and  publishing  trade  Glasgow  ha 
also  of  late  maintained  an  honourable  position.  Tlirough  the  enterprise  of  one  finn  a  considerable  trade  La* 
b<H»n  done  in  this  line  in  Belfast  of  late  years.  It  therefore  only  requires  enterprise  to  localize  this  busiues* 
to  some  extent ;  though  the  head-quarters  must  be  in  London. 

When  describing  the  operation  of  printing,  it  was  seen  that  the  cost  of  a  copy  of  any  work,  so  far  a5  this 
item  is  concerned,  depends  \ery  much  on  the  numl>er  of  copies  struck  of!.  If  the  entire  expense  of  comi>o*i- 
tion,  or  setting  up  the  types,  is  chargeable  against  a  few  copies,  the  cost  of  each  must  be  considerable ;  but 
as  we  increase  the  number  this  item  diminishes,  until,  as  in  the  case  of  "'  Chamber's  Edinburgh  Joumal"  it 
may  become  inappreciable  from  the  very  large  number  over  which  it  is  to  l)e  distributed.  Hence,  book^  with 
a  small  circulation  must  Ix*  sold  at  a  comparatively  high  price  to  defray  the  expense  of  publication.  The 
same  remark  applies  to  illustrations  of  any  kind,  and  to  the  remuneration  for  authorship;  the  cost  of  pn>- 
duction  of  each  copy  diminishing  as  the  number  of  copies  is  increased.  It  is  through  the  instrumentalitv  of 
a  very  large  circulation  that  such  publications  as  the  *'  Edinburgli  Jounml"  or  the  "  London  Journal"  can 
be  sold  at  the  inconsiderable  price  charged  for  them  ;  or  that  a  publication  Uke  the  "  London  News**  can  be 
profusely  illustraterl  with  engravings  at  the  price  of  an  ordinary-  newspaper. 

The  ('fleet  of  circulation  on  the  publisher's  profits  will  be  best  illustrated  by  taking  up  some  work  with 
which  the  pubhc  are  famihar,  and  which  appeared  only  in  one  form.     The  latter  consideration  is  ven-  im- 

{)ortant ;  as  in  the  ca^e  of  diflerent  editions  of  the  same  book  having  been  published  the  reader  may  be  at  a 
OSS  as  to  which  of  these  is  referred  to.  In  taking  any  of  the  earlier  pubhshed  works  of  Mr.  Lever  thesv  con- 
ditions are  fulfilled ;  as  ever^'  one  has  seen  them,  and  fi-om  the  unprecedentedly  large  sale  which  thev  met 
with,  they  were  stereotyped,  which  prevented  the  appearance  of  diflertmt  sized  editions.  The  whole  ofxhtse 
works  a])i>eared  in  the  fonn  of  shilling  numbers,  each  of  which  contained  two  etchings,  and  comprised  two 
sheets  of  lettT-press,  the  whole  being  done  up  in  an  ornamented  wrapper.  In  the  subjoined  calcuLitioi» 
the  reader  will  see  the  position  which  the  publisher,  author,  and  artist  would  occupy,  with  the  respective? 
Nales  of  lO(K),  10,000,  and  30,000  copies.  This  calculation  is  not  pretended  to  be  founded  on  the  actual  cost 
of  the  works  in  question ;  but  it  may  be  assumed  as  that  which  would  now  be  paid  for  producing  tbeu.  It 
also  only  applies  to  a  single  monthly  number : — 
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COST  OF  PttODCCCVG  1000  COPIES  OT  A  JtOSfTHI^Y  NUMBEH  OF  "  H.UtRTf  LOltRBQUER.** 

CoiniKMJtion,  two  rfieeta, £3  0  0 

Fi«»-work, *.,.*,..*,  1  4  f) 

Paper, 2  12  0 

EngTAring  wrapper, ..,,...*.....,.  10  lo  o 

Twoetehuj^  illustrating  the  namitive, 14  14  0 

Paper  mid  printing  coversj ,  .  U  18  0 

Paper  and  printing  etchings, ^ 3  U  0 

Stitchinf^  and  coveiiiigr ,  .  ,  0  4  0 

Advertiiiing,  say 15  0  0 

Cost  of  1000  copiea, £61     2     0 

Allowing  hi)  copies  to  be  «mt  for  review  to  magazines  and  newspapcm,  wliic!i  is  somewlmt  under  the 
mark^  we  shall  have  1|5()  copies  at  Sd,  net,  producinjr  £!*>  13^.  4(/,,  as  a  st!t  ort' against  an  expenditure  of 
£^l    2j..  without  uiakiug  xay  provision  tor  payment  of  aotborship. 

COST  OF  PRODi:ci37G  10,000  COPIES. 

Compu&itioa,    , ..*.... j£3  0  0 

PfM»*w<»rit, , 7  19  0 

Engmving  for  cover  und  etchings, 25  4  0 

Paper, 26  0  0 

Paper  Aiul  printing  oov«», *.....  6  10  0 

PAj*er  luid  printing  tftctungs, 80  0  0 

Stitdiing,  ^c,  .., 2  0  0 

AdvertLiing,  any 25  0  0 

Coftt  of  10,000  coiweis £l24  13     0 

AUowioj^  KM)  copies  for  gratiiitous  distribution,  9900  copies  remain  at  8<i.,  wliich  produce  £330,  leaving 
A  littknoe  rtf  £21)5  7*.  for  the  pajinent  of  the  author  and  publisher's  profits.  Some  of  Ijever's  works  have, 
Itowerer^  had  a  very  largy  circulation,  tsometimc^  reaching,  we  Iwlicve,  tHO,000  or  40,000.  Tht*ii,  itidetMl, 
!  returns  were  available  tor  all  parties.     The  following  would  show  the  monthly  return  ibr  HU^iKK* 

L-o^r  or  PRODUCTJTO  30^000  copies. 

Compoattian, £3     0  0 

-     FrBi»-work,  . , 22  11>  0 

KiigrsviDg  and  etduugH, 25     4  t» 

P»p<!r  and  printing  covers, 1 6  1  (»  it 

Pttp»T  and  printing  etchings, WO     0  U 

StJtch'mg , fi     0  II 

Adverti«iiig,  My . 60     0  0 


Coat  of  30,000  copies, £213  13     0 

L*cdiietuig  150  copies  for  gratuitous  circalatioit,  tlien^  will  r**main  of  sueli  an  edition  29,850  eopie?i  at  >i*L 
V  ainoanting  to  £995 ;  lejiving  £781  7*.,  as  a  fund  ii*Dni  which  the  author  is  to  be  paid*  Ilenc»^,  in  tfie 
I  of  thorn  works  having  a  large  circulation,  the  literary  n:?munenitiou  is  very  high,  lre<juently  aveniging^ 

in  tlMioiK  of  such  writer:^  as  Lever,  Diekena,  lliackerayf  and  some  oLhei'^^  several  thousantb  of  pounds  jter 

aniiQtn. 

lo  tlie  ease  of  a  serial^  sucii  as  here  referred  to,  it  is  further  to  be  observed  that  the  engraving  ibr  wrapper 

s  only  chargeable  against  the  hrst  number. 

it  will  now  be  s»-^en  that  it  is  only  in  tbe  event  of  a  large  circQlation  being  obtained,  that  an  adeijuat« 

n^urri  c-in  l>if  realized.    The  nvason  will  also  be  apparent  why  a  certain  cla^s  of  works  which,  under  nn\  rir- 

rauiwtanoes,  t^nnot  have  a  large  ^ile,  must  be  sold  at  a  comparatively  high  pnci2 — such  as  scientific  works, 

aiid  iho»r  geoerally  that  are  not  addresdcul  to  the  masses J.  8. 


STATIONERY. 

Btack-lead  Pencih, — Moat  of  our  readers  are,  no  doubt,  aware  that  blat!k-lead  [jcneils  really  contaiD  no 
InocL  the  name  being  probably  dcrive<i  frou*  tbo  lead  colour  whic!i  the-*e  peneils  impart  to  paper.  The  esaen- 
tiaJ  p^rt  of  them  is  composed  o\*  plmribngo,  or  carburet  ofiron,  a  substance  which  is  pretty  generally  difiiised, 
dMittgli  it  is  only  found  in  a  few  localities  of  a  quality  suitable  for  peneils.  The  best  jdumbagr*  h  obtiiineil 
m  Cow^rL^nd.  the  pits  of  which  are  situatt'd  on  the  Borrowdale  Mountiiins,  within  a  lew  nules  of  Kci^wick. 
Tbp  tit^-'  •'  'Ction  to  whieh  the  in.inijfacturii  of  pencils  lia^  now  been  brought  is  truly  surprising.  One 
BMH-hai  vance  after  another  has  been  introduce*!  with  a  view  of  lesMinlng  the  cost  of  production,  until 

!  brmncu  r  n  imiu^trj,  at  the  pn'stmt  day.  may  be  regardiHl  Jis  a  good  illustmtiou  of  the  pru^t_*ss  of  th«^  age.    In 
tneverml  proccAst^  of  cutting  up  the  timlier,  of  preparing  it  for  the  phimhago,  and  finishing  it  off,  mueh 
^  ^ly  i*  displayed.     The  tfivision  of  labour  is  earned  out  to  a  great  extent,  and  some  of  the  maimfai-- 
efemuilftii  establishment^},  turning  out  «|mintities  of  these  (leucits  annually,  which,  to  those  unoc- 
I  iritli  ihe  trade,  appear  prodigious.     In  the  selection  of  the  plumbagOt  great  attention  is  t^juisitt!, 
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so  that  there  may  be  uniformity  of  character ;  and  the  determination  of  the  quality  is  of  importance,  so  that 
the  different  kinds  may  have  the  proper  letters  put  on  them,  according  to  the  purposes  for  which  they  ire 
deaiffned.  By  increased  attention  to  the  purification  of  the  plumbago,  and,  to  a  certain  extent,  by  the 
admixtimj  of  other  substances,  pencils  have  of  late  beeil  produced  at  considerably  reduced  price*. 

Among  the  more  remarkable  improvements  or  inventions  in  this  manufacture,  we  may  notice  the  use  of 
plumbago,  in  the  form  of  small  c}'linders  patented  by  the  late  Mr.  Mordan ;  and  the  compression  of  the  dust 
of  plumbago,  which  has  been  patented  by  Mr.  Brockendon,  and  which  im[>arts  to  what  would  otherwise  be 
comparatively  worthless,  nearly  the  same  firmness  and  quality  as  when  in  its  original  state  in  the  miiwfw 
These  inventions  were  adequately  represented  in  the  Exhibition.  Indeed,  the  cj'linders  of  plumbago  hiTc 
come  into  such  general  use,  that  the  public  are  now  perfectly  familiar  with  them. 

Envelopes The  manufacture  of  envelopes  is  a  comparatively  recent  branch  of  business  in  the  United 

Kingdom,  brought  into  existence  by  the  penny  postage.  Previous  to  1839,  any  letter  passing  through  the 
post-office  at  a  single  rate  of  postage  must  not  only  be  under  a  certain  specified  weight,  but  it  must  al^Donl^ 
comprise  a  single  sheet  of  pai)er,  the  smallest  enclosure  being  chargeable  vrith  double  postage.  Whit » 
called  "letter  paper"  was  then  in  general  use,  as  meeting  the  postal  regulations  better  than  any  other. 
While,  therefore,  the  use  of  envelopes  had  been  common  in  France  at  the  period  referred  to,  it  was  confined 
in  thes<>  countries  to  official  persons  and  members  of  Parliament,  who  had  the  privilege  of  franking — franks 
being  tested  by  weight  alone,  irrespective  of  their  contents.  After  the  adoption  of  the  penny  postage,  enve- 
loj)es  gradually  came  into  use ;  and  some  idea  may  be  formed  of  the  impetus  given  to  their  manufacture,  a 
well  as  to  the  consumption  of  stationery  generally,  by  that  measure,  when  it  is  stated  that  before  the  penny 
postage  the  number  of  letters  passing  through  the  post-office  was  2(5,000,000  per  annum ;  and  in  1860  it  bad 
increased  to  347,000,000 ;  a  surprising  rate  of  progress  in  the  comparatively  short  space  of  ten  ^-ears.  Of 
the  entire  quantity  of  letters  transmitted  by  post,  upwards  of  five-sixths  are  enclosed  in  envelopes. 

The  machine  invented  by  Hill  and  De  la  Rue,  which  was  for  some  months  employed  folding  envelopes,  wm 
amongst  the  most  attractive  objects  in  the  Exhibition,  from  the  unfailing  regularity  with  which  it  peifonned 
its  work,  and  the  beauty  of  its  action.  This  invention  was  the  first  important  step  m  this  branch  of  busnen, 
which  had  hitherto  been  carried  on  solely  by  the  hand ;  a  book-binder  s  folding-stick  being  used  for  the  par- 
pose,  with  which,  however,  the  most  experienced  workwomen  could  scarcely  exceed  3000  envelopes  per  diy. 
^y  the  aid  of  a  machine  of  this  kind,  the  pieces  of  paper  have  only  to  be  cut  to  the  proper  size  (which  h 
effected  by  machinery),  and  on  being  suppued  bv  an  attendant,  they  are  turned  out  folded,  gummed,  and 
stamped.  A  degree  of  accuracy  is  obtained  wholly  impracticable  by  hand  labour;  and  economy  of  produc- 
tion is  carried  to  an  extent  of  which  it  is  difficult  to  form  a  conception.  Hill  and  De  la  Ruc^a  machine  ii 
capable  of  turning  out  work  at  the  rate  of  2700  envelopes  per  hour. 

Sealing 'Wax  and  Wafers — W'e  who  are  in  the  full  enjoyment  of  cheap  paper  and  the  penny  post,  and 
who  can  write  to  our  friends  upon  the  most  minute  trifle,  can  well  appreciate  the  progress  of  the  world  finoa 
the  time  when  a  letter  consisted  of  a  sheet  of  sheepskin  or  a  tablet  of  lead,  inclosed  in  a  box  secm^  with  in 
immense  seid  impressed  upon  earth  or  cement !  It  is  impossible  to  say  when  wax  was  substituted  for  clay  in 
making  seals,  but  it  must  have  been  at  a  very  early  period.  At  first,  the  ordinary  yellow  bees'  wax  was  employed, 
but  gradually  it  became  usual  to  colour  it  red  and  brown,  and  even  in  the  fourteenth  centurj-  given  and 
black.  The  next  improvement  in  sealing  letters  is  the  substitution  of  what  we  call  sealing-wax  for  ordiniir 
bees'  wax,  which  api)ears  to  have  taken  place  in  the  early  j)art  of  the  sixteenth  centurj' ;  at  all  events  the 
oldest  seal  now  known  of  true  sealing-wax  dates  from  1554,  and  was  used  upon  a  letter  from  one  Gerard 
Hermann,  the  agent  in  London  of  Philip  Francis  Von  Daun,  Count  Palatine  of  the  Rhine,  to  that  princa 
The  knowledge  of  the  art  of  making  sealing-wax,  or  rather  perhaps  the  wax  itself,  ajijK'ars  to  have  been  in- 
troduced into  England  and  France  from  Spain,  and  into  the  latter  countr}'  from  Genoa  or  Venice :  hence  the 
name  by  which  it  was  formerly  known  of  Spanish  wax. 

ITie  manufacture  of  sealing-wax  is  extremely  simple,  consisting  in  making  a  mixture  of  shel  lac,  Venetiin 
turpentine,  and  some  colouring  matter,  by  fusion,  and  either  casting  it  in  polished  marble  moulds  or  ioUin|: 
out  a  soft  mass  on  a  flat  table  gtmtly  heated,  and  cutting  it  of  the  required  size.  Each  stick  is  polL«hed  hy 
heating  it  gently  over  a  small  charcoal  fire  and  rubbing  it  with  a  woollen  rag  and  a  small  quantity  of  fine 
tallow.  The  best  red  wax  is  usually  made  of  4  parts  of  the  finest  shellac,  3  parts  of  vennillion,  and  1  part  of 
Venetian  turjH'ntine.  Another  receipt  is  : — Turj)entine,  7  oz.;  shellac,  18 oz. ;  rosin,  1  oz.:  vemiillion.  Hot: 
camphor  or  balsam  of  I*eru,  1  oz.  We  need  scan^ely  remark  that  these  proportions  mcR-ly  represent  what 
g(jod  wax  should  be  composed  of;  but  in  practice,  the  dearer  articles  are  frecjuently  replact^d  to  a  certahi 
extent  by  cheaper  materials, — the  lac  by  rosin,  powdcTcd  crAStallized  gj'psum,  &c., — and  the  vermilion  by 
red  lead,  &c.     The  sticks  of  inferior  sealing-wax  thus  made  are,  however,  gilded^  that  is,  co^x•^ed  with  i 

coating  of  fine  wax,  so  as  to  give  them  a  superior  appeanmce.  This  oi)eration  is  thus  j)erfomieil : Vkhcn  the 

workman  is  polishing  the  sticks,  he  heats  them  as  already  mentioned,  dins  them  into  some  fine  powder  of  the 
best  sealing-wax,  some  of  which  attaches  itself  to  the  surface  ;  af^er  which  the  stick  is  again  heated  over  the 
fin.*,  and  thus  a  varnish  of  the  fine  wax  is  spread  over  the  surface. 

Coloured  waxes  are  made  by  substituting  for  the  vennilhon  difllerent  colouring  materials.  Perfumed  wax 
is  usually  made  bv  adding  a  httle  of  the  tincture  of  musk  or  other  perfumes  to  the  mix^re  while  in  m  ihnd 
state,  before  solidifying;  and  wax  which,  when  burning  in  the  sealing  of  a  letter,  emits  a  perfume  like  p»- 
tilles,  is  usually  mixed  i^-ith  camphor,  balsam  of  Peru,  or  tincture  of  benzoin.  A  little  camphor  is,  indwd, 
generally  added  to  all  good  sealing-wax. 

Wafers  are  of  still  more  modern  use  than  sealing  wax.  They  consist  of  a  paste  of  the  finest  flour,  whicfc 
is  mixed  with  various  colouring  matters  according  to  the  colour  intended  to  oe  given  to  them,  and  is  thai 
pressed  in  a  kind  of  mould  formed  of  two  plati's  of  iron,  which  fit  together  and  are  held  so,  like  a  pair  oiuaop. 
This  tongs  is  then  heated  at  the  same  time  that  the  handles  an;  kept  tightly  pressed  together  :  m  this  wiyi 
thin  sheet  of  hanlened  paste  is  produced,  out  of  which  the  different  sized  wafers  are  punched,  much  in  tbf 
same  way  that  gun-wadding  is  made.     The  dark  red  colour  of  ordinar}-  wafers  is  given  by  vennillioo ;  tht 
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rns«  or  lake  red  by  a  decoction  of  Brazii  wood  mixed  witk  alum  or  with  tincturp  of  eoc!iint?aJ :  the  yel- 
obtained  hy  a  decoction  of  Persian  Wrrit-ST  or  a  tinctun*  or  infusion  in  spirit  nf  turmeric  root*.  oV  of 
n  ;  tlw*  blue  hy  Pruitsian  blue ;  and  the  gn-cn  hy  a  mixtures  of  yellow  and  blue,  or  by  venb^s ;  the 
'  ttiwlf  being  very  dangerous,  iw  all  the  salts*  of  copper  are  poisonous. 

taJing-wux  and  wafera  have  bivn  Hupcr?«eded  to  a  ^^at  extent,  of  late  years,  by  the  introduction  of  ad- 
■le  foiivclo(»e5 ;  in  England,  however,  the  majority  of  the  men  of  business  adhere  to  the  old  stvle.  and 
heniiee  tberc  is  still  conidderable  deiuaud  for  both  articles,  but  it  is  easy  to  foresee  that  in  time  they  will  almost 
dismppear.  Tliere  were  two  exhibitera  of  sealiti«;-wax  and  wafers  in  the  Exhibition,  rimnoly  W'aterston,  of 
£dmDaz*gb,  and  Cooke  and  Son,  of  London,  whose  products  were  verj'  goo<l,  especially  their  ri'd  wax,  wbicit 
u  always  well  made  in  these  countries,  but  we  cannot  say  that  an)'  of  the  fancy  articles  for  hwlies*  use  whicU 
^rc  hnxt*  ^'vn  an*  efiual  to  what  is  produced  in  Germany  or  Paris.  Oiu*  only  Irish  manufaetnrers  of  thest* 
;thV»rue,  who  exhibited  so  largtily  in  wax  and  spermaceti,  did  not  contribute  any  speei* 
,;x  and  wafers.  This  is  tlie  more  to  be  regrettM  as  it  apf>ears  tlnil  these  maiiufaetureHbave 
.Lci.1*  iuiiu  l1  (ill  ill  Dublin  by  memlxirs  of  that  family  uninterruptedly  for  a  i>eriod  of  at  least  15U  years — that  iy, 
Lin  fiict  since  they  bt*gan  to  come  into  jceneral  im^  in  Europi*. 

H^AH|^^^Vmong  the  coUectioui^  in  this  department,  tho^vtr  illustrative  of  the  manufacture  of  met^illic  p€*ns 
^^^^^Bhil  to  attract  attention  ;  and  thiis  branch  of  indmstry  was,  moreover,  amply  illusitrated.  Tlie  mere 
IRJraiii  house  of  GiUott,  of  Birmingham,  and  Peny,  of  London,  being  exhibitei-s,  would  of  itifi'l**  be  a 
it€"e  iltat  every  recent  improvement,  and  every  variety  of  the  pen  m  common  use,  would  be  found  tit 
Exhibition^  Steel  yMjns  have  bet-n  extensively  used  for  a  great  number  of  yearst,  and  in  the  production  of 
imy  article  i^on^imed  in  stich  quantity  a?  pens  of  this  kind  necci^sanly  are,  then*  must  be  a  large  trade.  We 
kSMnnoi  here  enter  into  the  statistics  or  pnijirresi  of  this  branch  of  manufacture ;  but  we  may  state  that  its 
■TOwtli  has  beeji  quite  marvellous*  The  quantity  turned  out  by  a  sin^de  establishnjcut  almost  exceeds  belief 
Pfum  the  action  of  the  ink  on  the  <te«d  pen  it  ispo^si-ssed  of  no  ^*at  dundiility,  but  to  compensate  for  tlu«, 
il  ii  |iroduci>d  at  a  cheap  rate.  Tho  st^-el  pens,  hi>wcver,  under  any  eircum stances,  want  the  pliability  and 
iomm  of  the  quill ;  and,  to  attain  this,  gold  has  Ix^en  used  of  late  with  perfect  success.  Tlie  expense  of  the 
gM  pen  is  to  a  considerable  extent  eounterbalanced  by  its  ^eat  durabdity,  as  not  beinjr  ehcmieally  act»?d 
lt|iQti  DV  the  ink*  a  pen  of  this  kind  will,  uudcr  can'fid  treatment,  last  for  an  almost  indefinite  perio*!.  Tlie 
imeqiial  wearing  of  the  nibs  or  any  injury-  arising;  from  accident  may  also  Ix^  easily  repaired.  It  is,  then»fore, 
uoiy  oocetasaj  Uy  ailect  a  {Km  to  suit  the  hand  of  the  writer,  to  insure  a  gold  pen  Ix'ing  used  with  almost  the 
laino  Ih^edom  a»  the  qnilL  In  addition  to  the  highly  intert^sting  collections  of  pens  of  all  kinds  exhibited  by 
Ifyii.  GiUott  and  Perry,  there  were  some  novelties  contributed  by  M.  Myers  and  Sons,  of  Birmingham, 
'amcmg  which  we  may  notiixj  the  adaptation  of  gold  points  to  the  common  qiaiJl  ]M/n.  With  a  view  of  se- 
■canng  a  more  durable  point  than  that  comjiosed  of  gold,  and  at  the  same  time  of  guai-ding  against  the  ehe- 
oiical  action  of  the  inlt  which  is  so  injurious  in  the  casti  of  the  steel  pen,  gold  jiens  have  been  pointed  with 
the  native  idloy  of  irridium  and  osmium,  tho  hanlest  metals  known  ;  specmiens  of  which  were  exhibited  by 
■*  K.  Wiley  and  Co.,  of  Birmingham.  But  while  estimating,  as  they  deseiie,  the  contributions  of  tbese 
t  mnnufaeturers,  we  have  ^ti^faction  in  being  able  to  direct  attention  to  a  collection  which^  in  siime 
"  '-?  not  surpassed  by  any  of  those  mentioned, — we  allude  to  that  of  J»  Martin,  of  this  city,  whose 
I -d  the  j^rogress  of  the  manufacttire  trom  the  first  process,  after  the  piece  of  metal  y  tsdten  up 
:.i\  int^  a  ]M:n,  until  the  article  is  completed.  This  contribution  to  the  Exhibition  was  really 
of  more  than  ordinary  interest;  and  we  can  searcely  doubt  that  from  the  manner  in  which  Mr.  Martin 
r  fcrwjinl  on  that  occasion,  he  wiQ  not  rest  satisfied  with  simply  producing  a  gowi  article^  and  rely  upon 
tlu»  Kw:  iktism  of  his  <x)nntr\Tnen  to  support  liim,  but  lie  wiU  make  it  their  interest  to  do  »o,  by 

eesafu  ,    ung  with  the  other  liouses  in  the  trade. 

Th©  miwx'UantH :>us  articles  of  stationer)'  do  not  rcquiix^  any  lengthened  notice.  I^ace  paper,  papetrii^  of 
fareat  kin»ls,  and  fancy  bnrderiogs,  have  but  a  compiiratively  limited  demand.  In  phiying-cards,  however, 
ft  Qonaiclrrable  trade  is  carried  on  ;  so  important,  in  fact,  as  to  be  made  a  source  of  revenue,  their  product  ic»n 
ttnder  the  surveillance  of  the  Commis>«ioners  of  Inland  Revenue*  The  cities  of  Ixjudon,  W\*8tminster, 
aikxl  Dubljtt,  are  the  only  places  where  the  manutactmre  ean  be  carried  on  in  the  t'liited  Klngilom;  each  pack 
nf  OBTtb  bt*ing  charged  with  a  duty  of  one  shilling.  The  aces,  on  which  the  duty  is  assessed,  are  printe^i  at 
^         U^i  "  '  r  tiimisbed  by  the  carcl-makers,  who  bave  also  to  pay  thirty  pounds  for  everv  ace  plate 

ll  Every  card  maimfactun^r  is  further  obliged  to  obtain  two  securities,  in  kbOii  cAch, 

a  ii*rii>*'  ejui  ui*  obtained.     Tire  amount  of  revenue  derived  from  this  source  is  about  £12,000  [ler 


^Baii^auu  Bt  &  *"       ^'--  port,  Cnmbcriand,  Bfanu- 

^^Kmm.'^4if«dnien-  ul  for  pfiiictis,  and  of  Im- 

PMid  reta|ioi*£kMi,  <  :  i  puritietl;  illustrations  vt 

ll   pfDoea$<«  of  pencil-making ;   ««,ws ;  rounduig 

4r. ;  pencQ  dmwiii|2«»  ia  varkxiB  shades,  showing 

Bt  qmlitisi  of  thfi  pencils. 

BU  IL,  Genvrd-stroet,  Soho,  Ix>ndon,  Inventor. — 
«if  «aa«t»tlc  and  appftlrttrpn  piintiitj^,  showing 
tiMMflgkoal  Akipiartiig  or  printing,  the  zinc  matrix,  and  the 
1^  IvvBttd  tmivfroiii* 

t>  fU^iO,  $o3t«  &  Co.,  Keswick,  Cnmberland,  Manu- 
ick  lead  ficncilft ;  and  illtutrationii  of  the  pro- 
ifrfthriMnitfarture. 


4.  Batksok,  S-i  King'*  Bench  Walk,  Temple,  Lnnrlnn, 
Proprit  t*jr. — Specimens  of  anti-acid  and  anti-annatnttc  paper 
(ljl.^Tin  and  Appd'a  patent)  forprevenlion  of  forppry  by  tlw* 
ouofltatic  proceefl,  maniifactiirtd  by  Charlie  VenabLeK  Jun< 

5.  Baxter,  G.,  Nortlittmpton-8quiin\  London,  Inventor, 
Pfttentce,  nnd  Pnblisdier* — Frame  contaiiiinjif  ^pedxnana  of 
t»i!H.njbnir  picttire  priiiting,  being  Cic-sinidej  of  the  afjginal 
paintingi^ 

6.  Beulew,  6m  Gfmfton-itrwt,  Dublin,  Manoiorttifvr, — 
Bookbinding  in  it*  various  lJninche^  exhibited  in  atMitii 
200  voIum«a  of  nn>dem  ftuthon^,  and  50  voluine«  of  illii*- 
tratt>«i  b(M)ka ;  lagers,  and  other  account  iKMks;  |)ainting9 
on  vellum,  Uc 
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7.  Besley  &  Co.,  Fann-street,  London. — Specimens  of 
modem  printing  types  of  various  kinds ;  a  specimen  of  the 
Elizabethan  character,  first  introduced  by  them.  This  cha- 
racter was  registered  in  1849. 

8.  Betts,  J.,  London,  Inventor. — Betts'  improved  edu- 
cational maps ;  interrogatory  maps,  with  book  of  exercises ; 
railway,  and  conmiercial,  and  tourists*  maps ;  London  mo- 
dem atlas ;  geographical  slates  ;  dissected  games  and  puz- 
rJes,  &C. 

9.  BiNGLEY,  M.,  Lawrence  Pountney-lane,  City,  London, 
Inventor  and  Manufacturer. — Patent  headbands  for  book- 
binding, made  by  machine. 

10.  BousQUET,  I.,  Redcross-street,  London,  Manu&c- 
tarer. — Burnished  gold  paper  embossed,  for  paper  stainers ; 
patterns  of  embossed  gold  and  silver  borders;  plain  and 
flocked  gold  and  silver  papers ;  foil  papers. 

1 1 .  Brookman  &  Langdon,  Great  Russell-street,  Blooms- 
bury,  London,  Manufacturers. — Fine  drawing  pencils. 

12.  Caldwell,  M.,  South  Frederick-street,  Dublin,  Ma- 
nufacturer.— Specimens  of  bookbinding. 

13.  Chambers,  J.  &  Son,  Dame-street,  Dublin,  Manu- 
facturers.— Accoimt-books  and  stationery  cases,  of  Irish 
material  and  manufacture. 

14.  CoE,  J.,  Bank  of  England,  London,  Producer. — 
Bank  cheque,  printed  by  letter-press  (electro-type  blocks), 
or  surface  printing. 

16.  Commissioners  of  National  Education  in  Irb- 
I.AND — Set  of  books  published  by  the  Commissioners,  and 
used  in  the  Irish  National  Schools;  a  set  of  books  not 
published,  but  sanctioned,  by  the  Commissioners  of  Na- 
tional Education  in  Ireland,  for  use  iu  the  Irish  National 
Schools. 

16.  Cooke,  J.  &  Sons,  Cannon-street,  London,  Manu- 
facturers.— Sealing  wax  and  medallion  wafers. 

17.  Coulter,  W.,  Synge-street,  Dublin,  Inventor. — Map 
of  London,  with  movable  index. 

18.  Cowan  &  Co.,  London,  Edinburgh,  and  D'OUer- 
street,  Dublin,  Manufacturers. — Writing,  drawing,  and 
printing  papers  of  various  qualities;  envelofxis;  account 
books  in  various  rulings  and  bindings,  the  pages  numbered 
by  machmerj'. 

19.  Duffy,  J.,  Wellington-quay,  Dublin,  Publisher. — 
Roman  Catholic  works,  and  other  books  relating  to  Ireland, 
printed  in  Dubhn,  in  rich  binding,  designed  and  executed 
in  exhibiter  6  establishment. 

20.  Fairbairn,  R.,  Great  Cambridge-street,  Hacknoy- 
road,  London,  Manufiacturer. — Specimens  of  wooden  type 
for  printing,  &c. 

21.  Fkrguson,  Brothers,  Edinburgh,  Manufacturers. — 
SfHH'imens  of  the  Akline  series  of  new  book  and  newspaper 

type.H. 

22.  Fitzgerald,  J.,  Dawson-street,  Dublin. — Speci- 
mens of  plain  and  ornamental  penmanship,  consisting  of  the 
eight  beatitudes  in  a  variety  of  hantls;  illustrated  with 
figures  of  King  Da\'i(l  playing  on  a  psalter}'  in  the  midst  of 
a  w«K)ded  landscape,  the  infant  Samuel  praying,  and  Saints 
Peter  and  Paul ;  with  a  variety  of  scroll-work  and  embel- 
ILshnients. 

23.  Fi^>nNO,  A.  B.,  &  Co.,  Leith,  Manufacturers. — 
Spei'imens  of  printing  with  the  Scottish  printing  ink,  black 
and  coloured. 

24.  Forster  and  Co.,  Crow-street,  Dublin,  Designers 
and  Manufacturers. — Specimens  of  hthographic  printing  in 
colours. 

25.  FowLK,  Thomas  Lloyd,  Amesbur^-,  Wiltsliire, 
Proprietor. — Music  composed  by  exhibiter. 

26.  GiLi.,  M.  II.,  University  Press,  Dublin. — Various 
volumes  of  books  in  4to  and  8vo,  printed  in  the  EngUsh, 


Latin,  Greek,  Hebrew,  Oriental,  and  Irish  languages.  Spe- 
cimens of  illustrated  and  scientific  printing. 

27.  Gillot,  Joseph,  Binningluun,  Inventor  and  Maro- 
fiacturer. — Spedmens  of  metallic  pens  and  holders,  in  goU. 
steel,  silver,  &c. 

28.  GooDALL  &  Son,  Camdeo-town,  London,  llamifiK- 
turers. — Specimens  of  playing  cards. 

29.  Hanhart,  M.  &  N.,  Chariotte-street,  Rathbone- 
place,  London,  Producers. — Specimens  of  llthogrmphj  tad 
chromo-lithography. 

30.  Hawthorne,  J.,  Charrington-street,  St  Panciu, 
London,  Manufacturer. — Specimens  of  wood  spongvd  over 
with  an  admixture  of  ink  to  match  paint ;  samples  of  ink 
of  various  colours  and  descriptions;  evaporated  ink  fomun^ 
a  varnish  for  shoes. 

31.  Hibernian  Bible  Societt,  Sackrille-street  Dub- 
lin, Importers  and  Producers. — 120  specimens  of  the  Hohr 
Scriptures  in  different  languages  (the  property  of  WObfahiB 
Taylor,  Esq.,  of  Hadley  Hurst,  Bamet,  Middlesex,  wlio 
kindly  lent  them  for  exhibition).  A  selection  from  175 
versions  of  the  Bible,  in  whole  or  in  part  pabliahed  b}-  the 
British  and  Foreign  Bible  Society,  which  since  itsinstitatiQa 
in  1804  has  circulated  upwards  of  twenty-five  miUkoi  d 
copies. 

32.  HoLDEN,  W.,  Dublin,  ManufSsctnrer.— Spedmen  of 
printed  music ;  letter- press  printing ;  and  stereotype  csfts 

33.  Industrial  Printino  School,  Boxmahon,  csuIk 
lished  1851,  by  the  Rev.  David  A.  Doudney,  Curate  of  Monks- 
land,  Co.  Waterford Dr.  Gill's  CommentJuy  on  the  Uolr 

Bible.  Four  volumes  of  this  work  have  been  printed  at 
this  school  since  its  establishment  in  the  above  obtcim 
village.  Upwards  of  twenty  tons  of  paper  have  bees  coa- 
sum^;  and  the  whole  (comprising  nearly  four  thooMad 
pages)  has  been  composed  by  boys  varying  from  ten  to 
fifteen  years  of  age,  who  previously  had  never  seen  a  prinl- 
ingtype. 

34.  LuNTLEY,  John,  New  Broad-street  Court,  Loodoa. 
Manufacturer. — Patent  ticket  receipt  till-book.  for  cbeeking 
receipts  of  money  by  shopmen;  fhimes  for  holding  same; 
pocket-cases ;  glazed  show  bill. 

35.  Maguire,  J.,   Dublin.  Proprietor nud.*on*s  Bay. 

swan,  Russian,  Iri^h,  duck,  and  crow  quilLs  and  fiens. 

36.  Maxsell,  J.,  Red  Lion-square,  London,  DesipMr 
and  Manufacturer. — Illuminated  and  emlK>sj*ti  omameDUl 
wTappers  for  linem*,  damasks,  &c. ;  perforated  and  embcwwd 
ornaments  and  tickets  for  muslina,  woolleit*,  &c  :  Mtio 
damask  writing  papers,  on  which,  by  a  patented  prwr* 
pictorial  illustrations  are  produceil  in  alternate  dull  toA 
glazed  surfac&s;  ornamental  writing  papers  in  imitatic^<^  <^ 
lace,  embroiderj^,  &c. ;  wedding  stationerj-  and  valcntiws. 

37.  ^LvRTI^^  J.,  City-quay,  Dublin,  Manufacturer.— 
Steel  pens,  made  in  Ireland ;  and  specimens  showing  the 
process  of  manufacture. 

38.  M'Dermott,  E.,  &  Co.,  Arran-quay.  Dublin,  Mano- 
facturers. — Printing  and  writing  inks  of  various  kinds. 

39.  M'DoxxELL,  J.,  &  Co.,  Swift  Brook  Paper  MUk 
Co.  Dublin,  Manufacturers. — Papers :  blue  laid  m<»diiini : 
large  blue  and  bank  post ;  blue  laid  and  cream  laid  fv«nfc^ 
caps ;  cream  posts  ;  music  i>aper ;  a  roll  of  paper  2000  fert 
long  by  live  feet  wide. 

40.  Morris,  J.  P.,  Sand\-mount-road,  Dubhn.— Mans- 
script  chrr>nological  charts  of  the  history  of  EngUnd.  in- 
land, &c.,  illuminated. 

41.  M^-ERs,  M.,  &  Son,  Newhall-street,  Birmin^m. 
Inventors  and  Manufacturers. — Sted  pens  ;  quill  pen  huU- 
ers,  and  cylindrical  spring  pen  holders  (register**!) :  jmtrttf 
metallic  pointed  quill  pens;  patent  axissarj-  |)ens  :  pen*»o<l 
pen  holders  made  in  gold,  silver,  and  other  metak 

42.  MriR,  R.,  Dunlop-street,  Glasgow. — lrapmved<\«- 
position  for  letter-press  printers'  rollers ;  and  sptji-imtub »'' 
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PAPEE,  PRINTING,  STATIONERY,  Etc. 


firiatixiir  from  gntU  perchs  plAie,  made  from  wuodcttts  by 
rxhibiter. 

13.  Krw'BBftBT,  J.  &  R.,  Ht'mlock-coim.,  f*arey-8tr«et, 
LijiMjltt%-Tnii  F'idiU,  London^  Manufacturent. — Spectmena  of 
gtild,  isiivKr,  And  coloured  foil  jia|K'r^>  fdaiti  anil  embossed  ; 
cfAanrtd  gUued  papera;  gold  and  ailref  Itordci^;  fancy 
fttp^rs  In  variety ;  screeu  handlea ;  fimcy  coloured  tissue  and 
marble  pnper& 

44.  Nnosrv',  G.  W.,  Moor-street,  Soho,  Loodan^— Speci- 
mens of  com  prosed  pltambago  for  peadls. 

4b,  KoKRi5f  Hiaa,  Clam,  Kind's  County. — A  map  of 
Gf«»t  BritJUR,  ia  pennianahip,  with  nn  diil»orate  border. 

45.  NotklijO,  J.  A.,   Dean-street,  Soho,   and  Poultry, 

Londoii,  and  Broadway,  New  York,  Manufiicturer Spe- 

dmefia  of  musical  and  other  typography ;  Qniamcut^  title- 

HS  47.  Pkrrt,  J.  &  Co.,  Red  Uon-aquare,  London,  Matiu- 
^  lkrtttr«TS. — Gohl  and  sle«l  jiciLS  iitid  patent  pen  holders. 

ta.  PijOwmak,  J.,  Aldg^iite-ijtreet,  London. — Book*  and 
ftationery. 

I    49.    Powell,    J.   H-,   Weatmorelaitd-Btreet,    DnhUn. — 

■^Hbles  praytiT  IxK^k^  and  cburuh  jitirvic^  m  rich  biiidiit^n ; 
^^Hp»  of  Irkand,  ^^c,  en^^^avcd  by  KirkwiKxl  (of  Uublin), 
^^M  prinieil  on  satto^  calko,  canU,  &c. ;  Cellarius*  ancient 
mapAi,  on  ^tio,  calico,  and  paper;  view  and  phm  of  thtj 
£aciiibition  Building,  in  gold,  on  gelatine,  &e. ;  gtiide- 
boaka ;  #pecimeuj  of  «tatioQefy,  and  st«el  and  oopperplato 
I  igravingB,  4c, 
^^bo-  Mmrd  &  Pabi^ov,  Patemo8ter-row,  L^mdon,  Pro- 
H^Pm^ — Specuoenaof  letter  pr«M  printing  Irom  Engliali  iind 
I    tatign  types. 

61*  Ekkv^  &  Sons,    CbeapMde,    London  —Boxes   of 
I     witar  oakmrB ;  Combcrland  lead  drawing  pencils,  and  other 

52,  RowxFT  k  Co.,  Ratiibone-pUcc,  London,  Inventors, 
Pniitetis,  and  Pabliab4;rii. — Frame*  containing  .•^jiednieiiK  of 
Ijpo-chfomatic  printiiig,  or  fac-aimile  water  colour  draw- 

53.  Ryaji.  W.  &  E.,  Merchant*a-qiiay,  Dublin,  Manu- 
K — Paper  made  from  straw. 

5i,  SxmttKm^    T.   H.,    tendon*    Manufacturer.— Bi'st 

&ttst  tiand  and  machine-made  account  book ;  dmwing  and 

leCt«rpap«ra;  bank-note  and  fjotiint  cheque  papens,  pkin  and 

wslBr-marked  ;  loan  or  parchment  paper  ;  a  tnmnparenc)', 

J  apectmeofl  of  oniaiiusutal  water-marka  us«d  for  prts^ 

I  of  frauds. 


55,  Sktos.  R.,  Eflinbyr^h,  I>e?>ipncr  and  Maniifat'tUTer.^ — 
Imitation  of  the  ilJujniuatc<l  bookji  of  the  middle  ages,  buuiid 
in  yellow  Morocco^  Jtc. 

66.  Slater,  L,  Fountain-street,  Manchester,  and  1-leet- 
stT^et,  London. — Slater^s  General  Directory  of  the  United 
Kiiigilom,  and  Britifib  Atlas;  union  map  of  England  and 
^Valed ;  plan  of  Manchester ;  tmvdling  mapa  of  Ireland 
and  Scotland ;  new  coin  table  of  all  cxiiu)}  now  circulating  in 
tbe  worhL,  mounted  on  roUem,  &c 

57.  STEriiENS,  H.,  Stamford -street,  Blackfriars-road, 
London,  ManufacturtT. — SpecuuciiiS  of  Itqiiid  colour*  for 
stabling  woods,  and  of  woodA  stained  therewith ;  liquid 
wloufH  for  writing  punK»«*ei*,  ificc. ;  ^pccimeuu  of  newly  in- 
>*icntc<i  i>LHicUo  aud  rulers. 

68.  STRrKKN-ws,  Blake,  &  Co.,  ShtjfHdd,  Blanufiic- 
turers, — Specimens  of  printing  typei : — A  new  script,  or 
wriliug  chanictor ;  and  a  mnes  of  old  Euf^ii^h  typ«T* ;  spu- 
cimen  Inmhs  of  tx-pe*  ;  bordtiiw  and  otlwx  uraa mental  designs 
for  fancy  printing, 

59.  Todd,  J.,  Perth,  Manufoctrnvr. — SpedmenaofoiAce, 
copying,  and  other  iids.*,  black,  rtd*  and  blue  ?  ink  powder, 
&c/ 

GO.  Van  Voorst,  J.,  Piitemo»ter-row,  I>ondon,  Proprie- 
tor.— Book*  pubUnhecl  by  txhibiter,  and  riclily  bi>und  by 
Hayday  and  Clarke,  and  BedfonJL 

61.  Waterson,  G.,  Edinbur^^h,  Manufacturer. — Samples 
of  Great  Exhibition  prize  ukidal  Beating  wax^  In  great  vm- 
ricty,  for  bouu^  and  foreign  nae  ;  wax  iiaedfor  the  great  Mai 
of  Scotland,  and  other  official  seala;  wafersr  &c. 

62.  Webb  &  Ciiapmak,  Great  Bninawick'»tre«t,  Dub- 
lin.— Specimcna  of  books  printed  by  exhibiteJT*. 

63.  WiciuTM-vN,  W.  M*CuKARr,  Nasisau-atroet,  Dub- 
lin.— Artista'  oil  and  water  colours ;  ^ble,  camd,  aud  bog- 
hair  brushes ;  aketdi  books ;  tracing  paper  |  graduated 
ficraplng  tinted  tablets. 

64.  WlLtr,  W.  E.,  &  Co.,  Great  Hampton-street.  Bir- 
mingham, Mannfactnrera. — Card  of  gold  pens,  point«il  with 
tlie  native  alloy  of  iridium  and  osmium,  the  hardest  of  known 
metaU. 

65.  WiSKBZABT,  J.,  SuflTotk-street,  Dublin,  Proprietor. — 
Specimens  of  engravings  die  sjnkin|i^  in  coloursi  &c. ;  painted 
anna,  crests^  &c.  -,  Berlin  work  pattimu ;  spedoiais  of  li- 
thographic and  mua^c  printing  ;  album  binding ;  &ncy 
stationery;  valentines,  &c. 

GG.  "VS^itEK,  Abkahau,  K&iwick,  ftfanufacturer. — Black 
lead  pencils ;  specimens  of  pure  Cumbciland  lead ;  com- 
preatied  lead. 


CLASSES  XVIII.   &  XIX. 


TAPESTRY,  CARPETS  AND  FLOOR-CLOTHS,  LACE  AND  EMBROIDEET,  AND  FABRICS 
SHOWN  AS  SPECIMENS  OF  PRINTING  OR  DYEING. 


THE  articles  included  in  these  two  classes  comprise  a  great  variety  of  goods ;  the  prodaction  of  some  at 
which,  moreover,  is  extensively  carried  on  in  this  country,  and  they  are,  therefore,  mvested  with  a  degree 
of  local  interest.  But  though  we  have  our  ^^  Irish  carpet  warehouses, '  and  our  ^^  Irish  cloth  halls,^  ndther 
carpets  nor  superfine  cloths  are  manufactured  here.  In  the  production  of  the  coarser  kinds  of  rugs  some 
persons  are  employed  in  this  city,  but  the  weaving  of  carpets  is  literally  unknown  in  Ireland,  the  entire  supply 
oeing  imported.  Of  floor-cloths  we  believe  that  there  are  only  two  Insh  manufacturers,  and  neither  of  ueae 
work  on  an  extensive  scale.  Of  lace  and  embroidery,  however,  the  manufacture  has  recently  been  extended 
over  almost  the  whole  country ;  and  further  progress  is  being  made  in  these  branches  of  industry  every  me- 
ceeding  season,  to  the  great  advanta^  of  the  female  peculation,  to  whom  employment  is  thereby  affixded ; 
and  hence  in  this  department  the  exhibiters  were  numerous,  including  all  ranks,  from  the  lady  of  title  to  tfe 
poorest  of  the  peasantry  employed  by  some  of  our  local  charitable  institutions.  Of  printed  and  dyed  fiMoi 
shown  as  such,  irrespective  of  textiu^  or  the  material  of  which  they  were  compoeed,  there  were  few  iUoitn- 
tions.    This  branch  of  trade  is  besides  of  little  local  importance. 


TAPESTRY,  CARPETS,  AND  FLOOR-CLOTHS. 

The  production  of  tapestry  and  carpeting,  like  other  branches  of  textile  manufacture,  is  of  Eastern  ongin, 
the  fabrics  of  this  class  being  rendered  peciuiarly  necessary  in  Eastern  countries  by  the  habits  of  the  peopfe. 
In  former  times  we  were  indebted  to  Turkey  and  Persia  for  the  finer  kinds  of  carpets :  but  even  the  oest  of 
these  have  boen  for  some  time  past  successfully  imitated  in  Britain.  Indeed  the  French,  Belgian,  and  Britidb 
goods  of  this  class  of  the  present  day  excel  in  quality  and  general  effect  the  richest  specimens  of  Eastern 
manufacture.  In  France,  especially,  this  branch  of  industry  has  long  enjoyed  the  favour  of  the  Crown,  a  rcwnl 
manufa(!tory  being  founded  for  its  development,  which  has  been  earned  on  up  to  the  present  time.*    'To 


*  The  Gobelin  TArEsxRY. — Most  of  our  readers  are 
probably  aware  that  iii  France,  and  in  some  other  conti- 
nental countries,  the  State  niaintaiiL<«  one  or  two  factories 
for  the  manufacture  of  articles  in  which  f^&i  scientific  skill 
is  conjoined  with  artistic  ability  of  the  hiji^hest  order.  Of 
this  kind  are  the  celel^rated  porcelain  manufactory  of  Sevres, 
and  the  erjually  celebrated  tape-stry  factory  of  the  ''  Gobe- 
lins." In  these  countries  the  idea  of  the  State  meddling  in 
trade  is  considered  repugnant  to  all  laws  of  political  eco- 
n«)niy ;  an  opinion  which,  although  we  are  inclined  to  agree 
with  in  the  main,  admits  of  some  exceptions.  If  a  Govern- 
ment undertook  to  make  shoes  or  any  other  article  of 
common  use,  which  could  be  ecjually  well  made  by  any 
trader,  we  would  naturally  condemn  such  a  proceeding. 
But  if,  on  the  other  hand,  we  could  find  some  manufactures 
in  which  the  articles  were  of  so  expensive  and  peculiar  a 
nature  that  it  would  be  hopeless  to  expect  that  they  would 
become  articles  of  general  consumption,  and  therefore  not 
likely  to  be  produced  by  private  enterprise,  and  which,  on 
the  other  hand,  would  require  for  their  production  a  consi- 
derable development  of  mechanical,  chemical,  and  artistic 
skill,  which  would  be  available  for  the  use  of  the  nation  in 
many  other  branches  of  manufacture,  the  case  woiJd  be 
different.  Such  are  the  manufactures  of  the  Gobelhis  ;  for 
no  person  who  examines  the  beautiful  pro<iucts  of  that 
establishment  will  come  to  any  other  conclusion  than  that, 
except  as  curiosities,  they  are  of  little  use.  How,  then,  our 
readers  may  ask,  can  we  show  that  the  manufacture  of 
curiosities  Ls  a  proper  application  of  the  funds  of  a  nation  ? 
Simply  thus :  to  produce  a  piece  of  tapestry  requires,  in  the 
tirst  place,  the  highest  possible  skill  in  the  preparation  of 


the  wool,  in  its  purification,  bleaching,  and  above  aD,  iff 
dyeing ;  and,  in  the  next  place,  an  equally  high  d^ree  d 
artistic  education  in  adapting  the  materials  to  the  repro> 
duction  of  the  pictures  intended  to  be  copied.  The  Gobeiiw 
must,  therefore,  be  a  school  of  design  and  of  chemiscrf* 
applied  to  dyeing ;  and  tliat  France  has  benefited  by  this 
school  is  evident  by  the  immense  superiority  which  abe  hftA 
attained  in  these  branches  of  industry  over  e\-ery  ofher 
nation.  It  Is  from  this  point  of  view  that  we  specttlh 
value  the  Gobelins,  and  judged  on  this  ground,  we  beliere 
the  enormous  sums  spent  in  France  in  its  support  for  more 
than  two  centuries  are  now  bemg  repaid  with  interest  to  the 
nation. 

The  building  called  the  Gobelins  is  situate  in  a  ^luzrewr 
of  Paris  celebrated  in  the  annals  of  the  firrt  revolution  as  the 
Faubourg  St.  Marceau.  Through  this  district  Hoirx  at 
rather  used  to  flow,  for  it  is  now  enclosed  in  a  canal  rf 
stone,  and  shut  up  by  sliuces,  the  small  river  Bievre,  niBch 
in  former  times  enjoyed  a  reputation  for  dyeing  scarin, 
which  it  certainly  does  not  now  deserw,  being  geaAiDy 
considered  a  nuisance  at  present  from  the  exhafattiaiii  it 
its  stagnant  water.  This  traditional  reputation,  hovetw, 
brought  to  its  Imnks  a  family  of  dyers  from  Rheias.  tb» 
chief  of  whom  was  Jean  Gobelin.  This  was  about  tbe  9^ 
of  the  fifteenth  centurj',  for  Jean  and  his  son  PhUlbert  lind 
there  in  the  time  of  Rabelais,  who  says,  "  and  it  is  tUi 
brook  which  from  here  passes  to  St  Victor  on  whidi  G»»- 
belin  dj'es  the  scarlet"  Gradually  their  descendants  bectmr 
wealthy,  and  at  length  renounced  trade,  purchased  patoti 
of  nobility,  and  intermarried  with  the  families  of  the  iDa|:i^ 
tracy.     One  of  these,  Antoine  Crobelin,  Marquis  da  BiiB* 


CuuiSRs  XVm.  &  XLKO         TAPESTRY,  CAIIPETS,  LACE,  Etc. 

Jbrm  a  jtist  conception  of  the  m&nufacturc,  one  should  in  fact  visit  the  royal  estAblisliDientof  the  Gobelins  rI 
Paris,  some  of  the  products  of  which  excitod  m  much  attfution  at  the  late  Exhibition, 

CKrpetinp^  is  essentially  of  two  clashes,  under  one  or  othtT  of  which  the  numerous  varieties  of  the  articlej* 
in  oat  may  be  uicbided.  In  the  first,  or  common  kinds  of  caqK'ts,  the  waqj  and  weft  apjwiar  on  the  sorfacv, 
bcvtb  beiug  composed  of  the  a&me  materiaL     Of  tbb  ck^  the  Kiddcrminstiir  cai-pet  may  he  regarded  m  the 


rOlien,  married  in  1651  Marie  Mar^erite  d' Anbrai,  rk tighter 
«C  iJtm  Civil  lieutenant  of  Paria,  who  became  m  notoriau^ 
albaivifdi  in  the  annals  of  crime  by  tho  potsoiijng  of  ber 

WImh  the  Gobellna  retired  from  business  they  mh\  thdr 
tttabtbhinait  to  the  Siears  Caoaye^  who,  in  adiiitiun  to  the 
tiade  of  <^euig,  Mt  up  a  manofkctory  of  tapcatry  of  tmute 
Umm  ^r  li%h  warp.  At  dint  time  B'Jjinder^  was  celebrated 
Ibr  its  tapiitry.  which  wa*  fxptiried  to  fUlTereiit  eouutrteSf 

lof  iba  «luif  Jeate  of  which  at  one  timt*  i^ns  /Vjidcmaurde, 
I  of  which  were,  diti^idady  €Douj<b^  in  the 
To  the  family  of  Canaye  succeeded  a 
^ir  df  the  name  of  GIucIl,  whoiic  family  continued  in 
^ommAoa  until  the  time  of  Colbert,  mini.*ter  of  Ltmb  XfV,, 
wbapBrciia«edthehoBse  properly  called  tlu^  Gul>dinst  wtiibt 
Ihe  ^iinily  of  Glock,  in  conjtuiction  >vith  another  namnd 
Wiinf  »rried  on  the  trade  of  dy«r  in  the  adjoming 
^Mbigf  down  to  the  commeDoemeut  of  the  [jreeeut  oen- 

fl  wCl]  bo  aeen  that  the  mannfacture:  of  (apti'^try  was  at 
ifH  altogether  carrieil  on  by  private  enterpriKc.  and  con- 
tlBoed  ta  be  »o  until  the  reign  of  Fnmcb  I.  That  monareh^ 
to  whom  Ftftud'  owes  m>  much  in  an  artistic  point  of  view^ 
Itruaght  l^^jgvtht-r  the  U-st  wurknwn  in  tapeatrj^  to  be  fonnd 
at  tllat  time  in  France,  in  IbilVf  or  Flanders,  the  coimtriea 
wlieR  the  trade  was  tn^t  midcrstood,  and  established  them 
aA  Fmitaioehleat^  under  the  din^etiou  of  one  Salomon  de 
HcrlMiiica  Here  he  pmridt^  them  with  nbuoilance  of  the 
flchait  matertala,  ■^aeh  ns  ffoht  silver,  and  ^ilk  thready  and 
a  oomber  of  admirable  pieces  were  executed  after  deiiigTiu» 
igr  an  Italian  arti^^t,  named  Francesco  Priroatticio^  pupil  of 
Gtaiio  Bomanrk  FnuiciA  L  also  purchiu^ed  the  l^e^t  pieoei 
af  iapaitoy  made  by  private  manufecturerii^  ho  that  tliLs  kind 
«if  muitafiu^tiRi  was  in  a  moM  douristhing  conclition  durin^j; 
his  vdfua.  His  «icce»of,  Hi'un^  IL,  contumvd  to  maintaiji 
tkt  tahiiahment  at  Foutaincbleau,  which  whlh  phi cvf]  under 
thadbeelioQ  of  the  di^tinp:ul.Hhcd  artit<t,  PhiUiU'Tt  de  Lorme. 
Thm  came  the  ware  of  the  Lea^e,  during  which,  as  in  all 
<iril  a»d  i«i]gt(ms  irtrugples  the  trade  of  the  conn  try  tan- 
gaSAtidt  aitti  that  of  tapcf^ry  alto^thcr  ceased,  for  neither 
iha  amrt  nor  llie  nublcH  could  adiml  to  devote  money  to 
ffQT  otJier  purpose  than  the  payment  of  troopa.  As  soon, 
*kr*wvrrr,  aa  Henry  IV.  wa»  firmly  seated  npon  the  throne, 
tmd  tbal  fmace  was  re-establi>'lied  (toward*  tiie  year  l^OO), 
ha  9tt.  about  the  organization  of  factories  for  the  mamifac- 
turn  of  ll^mitttre  and  **(  all  kinds  of  omainenU)  for  hi»  pa- 
lataa  Ht  calablished  hi^  tape«)try  workers  in  a  houj^c  in  the 
Wtaboarg  81.  Antoin^,  in  I^ari«w  Here  hee^illecteda  number  of 
fhelMSt fiatai1«a^  engn^v^T^  carver*  in  gold,  ailver,  and ivoiy, 
and  actilfitcins  to  whom  he  addiid  200  tapcsitry  workers  from 
Italy  ainl  Flanders*  Hemy  waa  carri»?d  off  prematurely 
B  ^ir  raddat  nf  his  pri^jectn  for  the  re-establishment  of  the 
huturtfj  and  art  uf  France ;  and  unfortunately  he  left  in 
Us  aoA,  Lottis  XIIL,  a  siuwneor  qmie  incapable  to  rei^UzL^ 
iboa,  whdi,  or  ntbar  hia  cdebnited  minister  Kiciielicu, 
hop»v*gy  stabtishod  a  carpet  maoulkctory  at  Chaillot^  near 
PMfi^  Ea  some  building  which  had  been  em  ployed  in  the 
oif  soap,  from  whence  the  establish inent  since 
>  •&>  erU4>rated  has  derived  the  name  of  "■  La  Savon - 
i)wlng  to  the  state  of  Fmnce  at  that  i>erioil  the 
f  hni|piished„  and  was  almoift  extinpibhcd  d tiring 
AbIdQ^  wan  of  the  Fronde  and  other  troubles  during  the 
fllMfity  mf  Louis  XIV.  As  soon,  however,  as  the  tatter 
mflMiol  atmmsA  the  reins  of  government,  he  endeavoured 
isa^pnlR  llto  comnunve  and  manufactures  of  the  mitiou. 
A  rvyal  tu§twf  was  wtablnhed  nt  Bcan^^nis  for  the  manufac- 
Utra  of  lafMrtfyt  ondor  the  dim^tinn  of  Hinart ;  the  Savon- 
aviawsiptA    *  ^'    t^brated  painter 

Lt  Bfvn.  an*i  were  there  trained 

in  tbaoMBaU^M--   -  .--  '^    ^  ..  ^abrica,  by  Phlllipe 


Lourdct,  at  that  time  distiu^^uLihed  as  a  tapestry  worlufr 
and  carpet  weaver.  E%  en  the  private  fiiotoiies  of  FeHetin 
and  of  AubtWAon  were  provided  with  a  dyer  and  a  painter 
at  the  expense  of  the  Government,  These  factories  are  now 
in  the  possession  of  JL  Sallandrouze  de  I^momaix^  in  who?se 
family  we  behe\'e  they  were  at  that  period  also*  and  were 
repTe*'nt««l  in  tho  Exhibition  by  a  line  series  of  CAr|;jet»s 
portiereis  upholstery,  tapestry,  l»c.  second  only  in  execution 
to  pcr!iap«  the  productions  of  La  Savounerie-  The  eflorii 
of  the  Uovernmcut  were  soon  crowned  with  succew,  and  the 
manufactures  of  France  became  ui  a  few  years  the  mot»t 
tloim^«iluujj:  in  Eim)j>c  In  t>rder  to  still  further  contribute 
to  tlieir  advancement,  the  King  detennined  to  found  s  motlel 
factorv'  in  which  he  mii!!;ht  concentrtUe  the  highe;5t  degree  of 
bdent  in  the  nation  ;  not  for  the  pnrpfisc!  of  exposing  private 
eiitei*]>ri>ieto  a  di$[jroportionate  coni|ietition,  but,  Iry  serving  as 
an  example  to  artlsanj*,  to  elevate  the  whole  ta^te  of  the  nation. 
It  waj*  with  thLi  intention  he  e.'*rabli.she<J  in  the  how*^;  of  the 
Goljelins  hh  ctdebrnted  *' Manufacture  Tlnyalle  dun  Metible.-^ 
de  hi  CcjriJime,"  or,  lloyal  Manufactory  of  the  Fiurniturt'  *»f 
the  Crown,  since  better  known  as  the  Manufactory  of  the 
Gubelins.  It  wa^not,  however^  a  simple  fact^jry  of  tapestry 
that  Louis  XIV.  estabUshisd ;  it  was  a  great  workshop, 
under  the  direction  of  Le  Bmn  the  [wunter,  hanng  at  least 
250  tapestry  workers  continually  cmploytMl  in  executing*: 
piecea  after  hi»  design,  the  wool  iK'injc  dyed  by  one  of  th»' 
most  celebrated  dy^tv  of  the  period.  Then  there  wen- 
sculpt  01%  in  metal,  and  goldjjmltJns  by  whom  wert*  exeeut*'d 
torch-holdeia,  candelabra,  bracket5,  inlaid  and  apf  Jk>d  omii- 
menta,  cast  or  chi.ieUofl  in  silver,  gohl,  bnjnzc,  or  gilded 
copper^  designed  in  tmison  with  the  tapestry.  Cabin»n 
makers  and  carvers  in  wood  and  ivory  constructed  the  fur- 
njtun\'  whilst  Florentine  artists  an<1ier  the  du-eetioii  of 
Fenlinand  de  Melini,  iulaitl  them  with  marbles,  agates,  and 
lapis  lazuli,  representing  fruitn,  flowers^  and  binK  whiehare 
still  so  much  aihnired  by  all  who  visit  the  Palai.^  uf  Ver- 
salUes,  Even  the  ver)'  hinge:*  and  locks  of  the  doors  of 
IjOUjs  XrV*'a  piilactii  were  made  after  designs  exec  ut I'd  st 
the  Gobelins^  under  the  direclJon  of  the  imiversal  Le  Bruti, 
The  efiWts  of  the  factory-  were  soon  pert?eptible  in  the  im- 
pulse given  to  the  application  of  design  in  all  the  manufac' 
tures  of  France,  which  ultimately  gave  to  that  ctnuitrj'  the 
innpire  of  the  world  in  matten  of  taste  as  applied  to  thi* 
wants  of  life. 

The  direction  of  Le  Brun,  which  lasted  from  li3tJ7  until 
IGIKJ,  was  the  epoch  of  the  greate^^t  pro'^perity  of  the  G<>Jn*- 
liftiw  lie  was  succeeded  by  Pierre  Migiuird,  one  of  the  mi>*t 
distingnisJied  painters  of  France,  many  of  whtiSL-  works, 
adorn  the  IjOUvt©  and  the  palace  of  Ver^ille."^ :  and  under 
wlicmi  it  continued  to  prosf»er,  imtil  thegrvat  dtsastem  whii:h 
befei  France  to  wants  the  entl  of  t!ie  rtagn  of  Louis  XI W 
forced  the  king  to  re^rve  his  resourct*  for  the  defence  of 
the  country,  and  to  dismiss  the  greater  part  of  the  workmen* 
fin  tlie  re-establishment  of  peace  aome  encouragement  wjm 
given  to  the  Gobelin,  but  ita  ipleodour  wtu^  gone,  nnf)  (nm\ 
that  timeforwanl  it  tiecameameremanHfiictorj' of  tapestry* 

During  the  first  revolution  the  tiolndins  wa*  natnrally 
neglix'ted*  Louis  Philippe  was,  however,  a  great  patron  of 
the  (lohclins.  Some  very  line  works  were  execute<i  for  him, 
such  a."*  the  copy  of  Horace  Veniet's  Massacre  of  the  Ihlame- 
lukcrs,  which  was  at  the  London  Exhibition  of  ''  '51."  ^Dw 
fine  hangings  representing  the  Marriage  of  Francb  L,  itiul 
other  scen^  from  the  life  of  that  tnonan-h,  after  pictures  n( 
Rubena  in  the  Louvre,  flud  which  are  in  the  Chateau  of  St, 
Cloud,  were  either  made  or  at  least  begun  und9r  tlte  Ke- 
storation.— W.  K.  a 

uion  cctetnalad  caUaelnMton  of  Campe*  it «  fome- 
n ):  1,  named  M.  de  Boode*  was  aleo  Ibr  oiany  jran  mv 
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tvp* ;  though  of  this  kind  there  are  now  several  varieties  depending  on  the  quality  of  the  raw  tnstasial  uiil 
tliif  |>eculiar  pro*M!sa  employed  in  the  manufacture*     In  thii  other  class  of  earjit'linj^  the  warti  only  ii  mstok^  ilM 

binding  wet\  binng  strong  hempen  or  linen  tlu^adi^.     To  the  Utter  class  belong  the  Hn-^^ '-  »  *U**  teitnl 

kindi*  of  vt^lvet  pile  carpeting.     In  weaving  Brussels  carpeting  the  worsted  yam  ton  '-n  nM 

in  loops  so  us  to  fomi  the  pile  and  make  the  figures  for  the  desired  pattern  ■  and  the  lL...  .   I  -'tw*»»a 

this  ami  the  Wilton  canx^ing,  and  other  allied  varieties  is,  that  iti  the  fonuer  cjise  the  loop  is  i:  \n 

up  without  l>eing  eut,  while  in  the  latter  it  is  cut  and  di-essed  off  as  In  the  mauulacture  of  velvet,     i  Jt 

ot'  the  carjjeting  depends  in  the  first  place  on  the  quality  of  the  material  employed^  and  in  the  next  un  it* 
elosi*ne«6  and  the  length  at  which  it  h  dressed  oC  In  the  one  class  of  carpetmg  the  pattern  is  tlir  same  on 
both  sidest  the  colours  being  simply  reversed  :  in  the  other  tlie  lower  aide  appears  a  doai?  btixttpeit  or  liiMi 
fabric,  in  which  the  worj^ted  forming  the  upper  side  does  not  appear. 

The  names  by  which  the  different  kinds  of  carpeting  are  now  distinguished  have  little  reference  1 
places  where  they  are  pHnlueed.  Thus  the  wea\'iiig  of  Brussels  carpets  m  much  more  extensively  < 
on  in  Kidderminster  than  that  of  the  peculiar  kind  which  bejirs  its  name.  ITie  manufairtupe  of  B 
cnrfX'ts  was  intrwiuced  there  over  ninety  years  ago  by  workmen  brought  irom  Tourney ;  and  up  to  a  i 
penod  it  has  been  steadily  progressing.  At  pre.^^nt  it  employs  about  :fiMX)  looms  in  Kidderminster*  In  { 
neighbourhood  of  (ilasgow,  Kilmamock,  Bannockbuni^  and  Aberdeen^  the  weaving  of  Kidderminster  c»r- 
jieting  is  extensively  carried  on  ;  and  it  is  also  made  in  Yorkshire,  Durham^  LincolDsnire,  ai;  '  ^^  MifcJaoit 
the  largest  carpet  tactory  in  Gn»at  Britain  being  at  Ilabfax.     Of  the  new  kinds  of  car]  ch  fmm 

been  brought  under  the  notice  of  the  public,  we  may  mention  the  patent  Axminster  and  ' 
tapestr}', — in  both  of  which  a  rich  appearance  is  secured  at  a  less  cost  than  was  hitherto  a 
the  Turkey  and  some  other  kinds  ot  caifH^'ting  an^  only  available  to  the  wealthy,  the  impi^  ,  .,., 
of  late  been  effected  in  the  manufactm-e  of  the  cheaper  kinds  has  lx»en  tndy  astonlsliing.     i'arpei  ' 
is  now  extensively  ciirried  on  by  the  aid  of  steam -power,  which  has  still  further  tended  to  ivilticc  llie  i 
pmduction,  theitiby  leading  to  an  incre^ised  demand.     "Hie  rat**  of  progress  in  the  diffeivjit  brsiadiei  i 
maimfacture^  for  years  past,  has  only  been  infei'ior  to  that  in  cotton  ;  and  not  only  has  tli«-  h«  utie  i\M 
tion  vastly  increased,  but  new  markets  have  been  opened  up,  and  tlie  former  ones  have  Ijeeii  \'l0i4e!l 

WTiatever  may  be  the  quality  of  the  material,  or  the  methtxl  of  manutacture-j  to  give  di  loeit^, 

the  character  of  the  ornamentation  must  be  studied ;  as  it  is  beyond  question  that  many  bigidy  ^ujisbod  and 
fine  carpets  are  rendered  ineffective  by  inattention  to  this  particular.  The  manufacturer  sct^iia  of  couiw  Cd 
please  tne  taste  of  the  consumer,  but  this  might  be  atttmded  to  without  sacrificing  the  coDVi^liuiud  raka  oi 
such  matters  to  the  extent  which  we  gei>  done  every  day.  llie  general  dillusion  of  more  corr»*cf.  ntiiiooM  < 
the  subject  of  art  than  have  hitherto  prevailed  will  provide  a  remedy  for  this ;  hut  in  brin  j 
change  the  manufacturt^rs  might  ailvantageously  ap[>ear  in  the  van  instead  of  following  in 

The  extent  t4D  winch  this  branch  of  industrj'  was  represented  in  the  Exhibition  was  incon-ii<ii  mhle ; 
of  the  9p«3cimens  exhibited  thetn?  were  few,  if  any,  calling  for  any  special  reraarlL  We  may  obsc»rve,  h^^witw, 
tliat  tlie  mechanical  execution  was  generally  superior  to  the  character  of  the  ornamentation.  Tbii  wm 
rendered  the  more  evident  by  passing  over  to  the  foreign  department  after  Ln^pectiBg  the  Briti^sli  cjuTwtifif; 
sfi  there  many  really  Ix'autifuJ  specimens  were  to  In:  st^en. 

Of  th:K>r-cloths  we  have  alnuidv  mentioned  that  only  two  cst&blisluncnti;  are  engaged  in  th»»  trsdr  in 
Ireland,  both  being  in  this  cit}^  This  material  consists  of  coarae  canvaas  on  which  succc^ssive  coat<  t£<A 
paint  are  laid  ;  the  paint  ancl  pattern  being  applied  by  hand,  the  latter  being  impart^'d  by  the  usuaI  pt^^emid 
block  printing-  The  cloth  for  the  purposi^  is  manufactui-ed  in  large  t^uantities  at  Dundee.  Siitie  iiJ««  mif 
be  formed  of  the  looms  used  for  the  purpose  when  we  learn  that  the  pieces  are  usuaUy  over  six  yard*  in  widtL 
and  hundn?d  }'ards  in  length.  In  the  straining  after  economy  of  production  which  is  carried  to  8k>  grvat  an 
extent  at  present,  much  of  the  fkwr-cloth  now  made  is  of  verj'  inferior  cmality.  Not  only  should  tiw  £il«ie 
wliieh  forms  the  basis  of  the  article  be  good,  but  the  colouring  uniterials  should  also  be  siiitiiblr  tv  rn*yffr 
durability.  In  reference  to  colour  and  i>attems  there  is  not  the  same  room  for  variety  aa<  in  CAfpetinc^  t^tbtt 
as  regards  the  natun*  of  the  marcrial  or  the  purpose  for  which  it  is  employed.  It  mar  be  cH>M«ni^  tbt 
gencndl)  the  most  effective  oil  cloths  arc  those  with  solier  colours  and  simple  patterns.  The  \iilgur  ApfKiJBi 
for  hi*2;h  and  varied  co!oiu'ing  appears  to  great  disadvantage  when  sought  to  be  ministered  to  in  iim  mrticll^ 

This  is  fierhaps  the  proper  place  to  notice  Berlin  work,  which  e\ery  person  of  good  tasl«  musl  f^uiot 
to  find  so  much  out  of  favour  as  compared  with  the  estimation  in  which  it  was  held  only  a  lirw  v«ttfi  ni^ 
But  that  it  has  scarcely  yet  fallen  to  its  j>rop(?r  level  is  apparcmt  from  the  extent  to  which*  it  inw  co«itnta«4 
to  the  Exhibition,  which  in  this  res|>ect  t't'rtmiily  pres4.*nt4.*<l  many  ludicrous  sjiecimcns  of  nii*tspeiit  tii^i^ 
depraved  taste-  In  almost  every  department  of  the  Building  were  dif^jdayed  what  wi're  evidently  nmnMM 
gems  by  the  exhibiters ;  but  if  luiything  were  wanting  to  cover  such  work  with  ridicule  it  v*  *-^  *-  f*iwd  ii 
the  ambitious  eflbrt*  which  are  sometimes  made  in  it.    Fine  ladies  are  not  ashamed  to  «?pend  utaks^ 

objects  in  natural  history,  even  the  human  face,  in  Berlin  work,  while  by  so  doiiiL"  tin  ^.  ir-  ,_,^  .^^^^huxBtig 
their  own  utter  want  of  good  taste,  and  their  thoi'^ugh  inappredation  of  art  in  t!  M^siae  of  tliel9l^ 

In  fac*t,  the  better  the  etturt  in  this  kind  of  work,  the  greater  is  the  reason  for  ii  ^  i  ao  mndi  taKicr 

tbcMild  have  been  misapplied. 

LACE  AXD  EMBROIDERY. 

There  were  few  departments  in  the  Exhibition  possessed  of  more  local  interest  thiixi  thai  on  wUA  «• 

have  now  to  make  some  observations.  The  great  number  of  hands  enn»loyed  in  I  his  bninf4i  of  btisaiv9«  1^ 
excefKling  l>eautyof  many  of  the  articles,  and  the  prospect  of  an  increasing  irtnk\  conspirp  to  rvotter  t^b(« 
and  erabroidcri*  trades  ot  grc»at  importance  to  the  people  of  this  countrv. 

Limerick  has  for  some  time  past  obtained  not-uriety  for  the  production  oflaco;  a  pOftitioti  whidi^  tliroa^ 
the  enterprise  of  a  few  individuah^  it  continues  to  maintain.     The  iniroductioii  of  thia  bnncli  of  indoiUT 
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into  tbftt  locality  does  not  tiato  fart  her  back  than  18*24,  whtm  an  English  (^(^ntlemaii  naioptl  WaDcer*  pre- 
▼lOasly  conDecteil  with  the  trade  in  England,  settled  there  and  made  a  beginnmg^  which  lias  gradually  ex- 
tendea  up  to  the  present  time.  It  appears,  however,  that  the  r^rofluction  of  lace  waa  understood  and  pruc- 
ibed  long  anterior  to  that  period,  to  some  extent,  in  the  neighliotirhooil  of  Galway,  by  the  descendants  of 
liie  SpAQisb  settler*;  but  in  consequence  of  its  notlteiuj:^  tJiken  yp  n&  a  rejrular  branch  of  business,  it  made 
ao  prtngrOBS,  and  was  at  all  times  confined  to  a  tew  handn,  who  were^  for  the  most  part,  amateurs,  not  prae- 
^mog  Uie  production  of  lace  with  a  \ic?w  of  di.N[K)rting  of  it.  And  here  we  may  remark  that  all  elforts  to 
tetar  Any  branch  of  industry  which  \dolat't!  the  principles  of  commercial  trading  mn^t  end  in  disappuiutment. 
Ilciooe  it  15  that  so  many  movements  dependent  on  tlie  personal  surveillance  of  indivitluals,  and  not  carried 
an  with  a  view  to  profit^  have  involved  those  connected  ivitb  them  in  miser}",  when  the  fostering  hnnd  on 
which  tbcy  relied  has  from  some  cause  bceii  ri?movi'<h  But,  in  Limcriiik,  pert^ons  of  capital  entered  into  the 
lice  trftde  as  a  oommercial  speculation  ;  and  while  the  exceUence  of  many  of  the  produetions  in  the  Exhibition 
bore  teslimony  to  the  admirable  quality  of  the  Avork,  the  fact  of  there  being  now  over  15tJ<)  individuals  so 
<013»loyeil  in  that  city  shows  the  progrev«s  which  it  has  made.  The  firm  of  Lumlx^rt  and  Bury  employ 
0Vfr  ^M.)  bands,  ami  they  have  for  a  length  of  time  done  a  large  export  trade.  Mr,  FoiTi-st,  of  Gnifton- 
atmet,  in  Una  city,  has  also  doue  a  large  trade  in  Limerick  for  many  years  past,  producing  work  of  the  finest 
mudity  of  its  kind  ;  and  we  believe  that  at  the  present  time  the  niunl>er  of  hands  at  work  in  his  factor)^  is 
wbooi  4<-)0.  The  average  wages  camcHl  b)'  the  girk  in  that  locabty  is  about  nine-pence  per  day;  and,  taking 
into  account  tbii  hitge  numbers  which  are  thus  paid  remunerating  wages,  we  cannot  bnt  be  impressed  with 
tike  gneat  *!rvice  which  this  branch  of  inckstrj'  confers  on  the  people  of  Limerick- 

Wliih-s  through  the  exertions  of  w vend  enteriirising  Scotch  capitalists,  as  welt  as  some  of  the  people  of 
B""'  V  *  *;  sewetl  muslin  work  has  of  late  made  such  rapid  progress^  the  lace  trade  has  ako  been  greatly  extended 
t  intervHUtion  of  private.*  inilividuals^  who  took  up  the  matter  more  with  the  benevolent  object  of 

£i,,+..*„  v.ii|iloyment  for  the  b'uude  peasanlr}^  around  them,  than  with  that  of  introducmg  a  branch  of  trade 
jDn  any  secure  basis*  Li  such  cases,  the  degrt*e  of  success  attained  has  btHjn  in  proj)ortion  to  the  energy  <lis- 
pla^c^d  on  the  part  of  the  patrons,  and  also  tui  the  extent  to  which  they  had  influential  connexions  through 
wboin  the  sales  of  the  prrMiuce  could  be  made.  An  appeal  from  an  intlneutial  lady  on  behalf  of  native  in- 
ciastrj*  partaking  somewhat  of  a  charitable  nature,  and  seeking  to  diffpow  of  articles  really  beautilid  in 
tbetivtidve^,  was  not  likely  to  be  often  unsuccessful ;  and  hence  some  Irish  ladies  have  beejn  able  to  obtain 
high  prices  for  all  tbe  work  which  their  depeiulents  could  turn  out.  And  so  long  aa  the  presiding  care  which 
bniught  matters  to  this  state  was  continued,  all  went  right ;  but  even  on  its  temporary' cessation  great  incon- 
venience cannot  fail  to  be  felt*  llie  work  not  being  executed  with  a  view  to  profit  further  than  tbe  wages 
Qf  labour,  the  producers  get  t!ie  whole  return,  however  high  ;  and  it  is  oflen  more  than  double  what  thvy 
would  receive  if  working  for  a  [R^rson  in  the  trade,  from  tbe  lower  priet;  at  which  he  would  be  obliged  to  st4j 
to  gooda,  and  from  the  nt^eessity  of  having  a  profit  on  his  transaetions.  But  paities  accustomed  to  work  in 
tliti  maisiier  can  scarcely  get  on  in  any  other.  Their  eer^'icea  are  of  little  value  to  the  legitimate  laee  matiu- 
&irtiiner«  an«l  such  a  system  of  trtiining,  though  set  about  with  the  beat  and  most  philanthropic  intentions,  practi- 
cally intMpcwk^s  tUlficnUies  in  the  wa\'  of  the  trade  being  carried  on.  These  remarks  we  do  not  make  for  the 
t>r  ^*-  iragiug  the  value  of  the  truly  noble  efforts  ni.ade  by  sevt-ral  parties  throughout  the  countr>  to 
Hi'Ut  for  the  fujople  of  their  respective  localities;  but  rather  to  guani  against  very  sanguine 
«3tj«fiti*ii"U3  ifv'iiig  entertained  from  any  movement  which  has  not  the  commercial  clement  of  profit  for  its 
basis — tlic  only  surt!  guarauU^e  tor  its  being  continuously  and  successfully  jirosi'cuted.  In  the  pnjbuunary 
If  up  nf  ihr  introduction  of  any  branch  of  industry  no  very  strict  n^gar«l  to  economic  rules  need  Ix^  enforced; 
Ink  m  rtrnftt  to  such  rules  should  take  place  at  as  early  a  period  as  possible,  to  impart  to  it  those  fe^itures  by 
whtfh  nbiUH  it  can  be  made  self-supporting.  Once  establisihed,  some  trader  in  tbe  neighbouring  town  should 
b  !  to  take  it  up,  or  some  agent  from  one  of  the  gn^at  manufacturing  firms,  now  extending  their 

C)^  throughout  tne  countrj- ;  and  while  tlie  surveilhmce  of  the  patron  may  be  still  desirable  to  stimu- 

CIm  tiie  people  to  exertion,  and  to  see  that,  on  the  other  hand,  they  are  fairly  dealt  with,  the  surest  guarantee 
(r  iddmate  <^iccess  will  be  tf>  pn»ide  those  conditions  wbieh  are  esaontial  to  it. 
Wi  ing  to  this  tt^pic  we  would  also  counsel  eiiution  to  be  exercised  in  the  establishment  of  what 

an?  aii  jg  schools  lor  embroider}-  and  lace  work,  without  organizing  in  conjunction  with  such  training 

ptTie  svsU  m  of  providing  employment  for  the  hands  trained  ;  and  this  we  do  the  more  eamestl)',  inasniutdi 
pi  in  mo«t  attempts  of  this  land  the  production  of  ornamental  work  is  the  great  object  in  \new,  tJtjit 
of  a  mare  useful  maracter  Ixnng  neglected  from  the  simple  circumstance  of  there  not  being  a  facility  of  im- 
iiicdiAt<^>  turning  it  to  account-  Many  girls  spend  ye^irs  at  crochet  mid  tambour  work  who  are  unabh*  to 
mttke  '1      *  iimonest  garments  for  thenist'lves,  than  which  theny  can  be  no  greater  mistake.  Tlie  first  and 

training  which  persons  in  the  class  of  life  of  which  we  speak  can  get,  is  to  be  instnicteil  how 
-  own  clothes,  antl  gi-nerally  to  make  the  more  usefiil  descriptions  of  work,  such  as  shbts, 
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articles  the  demand  for  which  is  constant,  and  not  deriendent  upon  the  caprice  of  fashion. 
*         '■  lla        '  .... 


uliug  the  large  and  increasing  demand  for  sewed  muslin  and  lace,  the  trade  is  so  dependent  upon 
novelty  ofpattenifl  and  fashion  that  periwis  of  reaction  are  sure  to  occur  in  it,  unless  the  greatest  activity 
and  JaiLjmciit  are  evinctnl  in  catering  tor  the  capritx?  of  tbe  consumer.  In  such  cases  great  inconvvnieui^e 
if  irtafainr*}  by  the  work-peopk%  who  may  be  thereby  thrown  out  of  euiplo^Tuent ;  but  this  only  sihows  the 
Bt^AL'*-.itv  of  the  busitwiss  being  carried  on  by  those  who  have  a  sharp  eye  to  profit ;  as  well  aa  the  danger  of 
r  ^'xcluaively  on  a  branch  of  trade  in  which  casualties  are  so  greatly  felt. 

nw  to  the  lace  manufacture,  we  may  observe  that  rapid  progress  has  of  latebecm  made  to  intro- 
«i  even  in  this  branch  of  business,  and  substitute  it  fur  manual  labour.    At  the  eommeni-vment 

titur)',  lace  made  by  machinery  was  mostly  from  the  point  net  and  warp  machines  (ImiiIi 
[he  original  stocking  frame)  ;  but  since  that  period  ingenuity  has  been  on  the  rack  lo  over- 
iiical  dilBcukie«  in  the  way  of  the  production  of  plain  and  ornamental  lace  by  machinery. 
gi\i-tl  uiuiupb  achieved  in  this  business  was  the  invention  of  the  bobbin  net  machine ;  so  calli^i  from  , 
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the  thread  that  makes  the  lace  being  partly  supplied  from  bobbins,  and  partly  from  a  warp ;  the  bobbins 
being  made  to  pass  from  frx)nt  to  back,  and  from  back  to  front,  while  a  lateral  motion  is  impaited  to  the  wup 
threads,  thus  causing  one  series  of  threads  to  warp  round  another.  The  powers  of  production  of  thia  madiine 
are  said  to  be  to  hand  labour  in  the  proportion  or  6000  to  1.  It  is  stated  on  good  authority  that  throngli 
the  successiye  improvements  which  have  been  made  in  the  use  of  this  machine,  the  bobbin  net  which  in  1815 
would  have  cost  SOs.  per  yard  may  now  be  had  for  3^. !  This  result  has  been  attained  by  the  most 
unwearied  assiduity ;  incredible  sums  of  money  being  expended  in  inventions  which  were  destined  to  be 
superseded  by  others  almost  as  soon  as  brought  into  operation,  these  latter  again  shiuring  a  similar  fiOe. 
A  great  triumph  was  effected  in  1839,  when  the  Jacquard  machine  was  applied  to  the  bobbin  net,  for  tbe 
purpose  of  ornament.  Since  that  period  further  improvements  and  modifications  have  been  made,  whidi  led 
to  ni|w  sources  of  manufacture  bemg  gradually  developed,  such  as  window  curtains,  scarfs,  shawls,  floimoes, 
&c.  The  Nottingham  trade  has,  in  consequence,  made  extraordinary  progress,  the  mechanical  improiremeiiti 
being  seconded  b^  increased  attention  to  suitable  and  elegant  patterns. 

In  the  collection  of  Reckless  and  Hickling,  on  the  Northern  Gallery,  were  some  surprising  specimens  of 
machine-made  lace,  with  merely  the  finishing  off  of  the  edges  of  the  pattern  by  needle-woi%.  The  great 
variety  of  articles  now  manufactured  by  the  bobbin  net  machines  almost  exceeds  belief;  including  shawls. 
8C4irfs,  flounces,  in  white  and  colours,  cotton  edgings,  lace  insertions,  linen  laces  and  plait  in  imitatioo  of 
Valenciennes  lace,  imitation  Swiss  curtains  and  bhnds,  silk  and  cotton  plait  net,  Mecnlin  grounds,  bkmde 
Brussels,  or  extra  twist.  In  the  production  of  this  great  variety  of  articles,  there  are  over  1400  tn«#4tinw« 
at  work  in  the  counties  of  Leicester,  Derby,  and  Nottingham ;  so  that  the  trade  is  already  of  great  import- 
ance, and  of  still  greater  promise. 

Of  the  hand  laces  there  is  great  variety ;  and  the  tendency  of  the  present  time  is  to  obliterate  those  dis- 
tinctive features  which  characterize  the  several  kinds — a  circumstance  which  we  cannot  but  regard  as  emi- 
nently injurious  to  the  trade. 

Tne  Honiton  lace,  as  most  of  our  readers  are  aware,  derives  its  name  from  the  town  in  Devonshire  where 
it  was  first  extensively  produced.  Along  that  portion  of  the  southern  coast  of  England  it  has  been  loi^ 
made  by  the  peasantry ;  and  the  manufacture  has  recently  been  extended  elsewhere  by  the  great  beantr  S 
the  article,  and  consequent  large  demand  for  it,  as  well  as  by  the  families  of  the  coast-guard  officers  pme- 
tising  it  along  the  Devonshire  coast  carrj'ing  the  trade  with  them  to  other  parts  of  the  country  in  wfaicfa 
thev  may  have  been  located.  It  is  now  very  generally  produced  in  this  country,  more  especially  in  limeridL 
It  IS  made  by  placing  a  perforated  pattern  upon  a  pillow,  and  employing,  pins,  bobbins,  and  spindles,  to 
twist  and  interweave  threiEid  in  such  a  manner  as  to  produce  the  desired  effect.  Simple  sprigs  and  bordefs 
comprised  the  limits  to  which  this  work  was  formerly  carried ;  but  of  late  the  range  of  ornament,  as  wdl  as 
the  variety  of  articles,  has  greatly  extended.  The  Honiton  very  closely  resemb^  some  of  the  varieties  of 
Brussels  lace.  The  finer  descriptions  of  this  lace  are  really  very  beautifuL  At  one  period  during  the  Isst 
war  veils  of  Honiton  lace  were  sometimes  sold  for  so  much  as  100  guineas.  In  the  collections  of  Means. 
Todd,  Bums,  and  Co.,  Forrest  and  Son,  Pirn  Brothers,  and  of  E.  Pyne,  excellent  specimens  of  this  descrip- 
tion of  lace  were  exhibited. 

The  pillow  bice,  which  closely  resembles  the  Honiton,  Ixiing  also  made  on  a  cushion,  is  yet  distinguishable 
from  it  by  having  both  the  pattern  and  the  mesh  made  by  hand,  whereas  in  the  Honiton  the  pattern  is  nuule 
separatdy,  and  afterwards  sewed  on  to  machine-made  net.  It  is,  in  fact,  only  to  work  performed  in  thi" 
manner  that  the  name  of  lace  can  be  strictly  applied,  ever}-  other  description  of  article  gouig  by  that  njum* 
iH'inj^,  in  whole  or  in  part,  imitation;  though  it  will,  of  course,  be  more  or  less  a  matter  of  ta5te  as  to 
wlu'tlior  the  real  or  the  imitation  is  the  more  beautiful  articli'.  As  regards  the  net  foundation,  the  work 
cxoouted  by  machinery  is  usually  very  nnich  superior,  both  in  durability  and  appearance,  to  what  is  maiW  bv 
hand;  and  in  so  far  the  Honiton  would  appear  to  have  a  derided  advantage  over  that  of  which  it  is  an 
imitation.  Tlie  production  of  this  lace  is  not,  to  any  considerable  extent,  carried  on  at  present  iu  thij 
countr}'. 

The  tambour  lace  is  ver}'  extensively'  produced.  It,  in  fact,  properly  speaking,  constitutes  the  n-al 
Lunerick  lace,  thou<xh  of  lat(;  the  production  of  a  variety  of  laces  has  been  carried  on  there.  Mi*:«srs.  Lam- 
bert and  Bury  are  the  great  producers  of  this  work.  Tlie  character  of  this  lace  is  well  known  throughout 
ihv  countr}'. 

'ITie  guipure  is  one  of  the  novelties  introduced  by  Messrs.  Forrest  and  Son,  and  it  has,  at  all  events,  the 
merit  of  possessing  a  distinctive  character.  It  is  made  by  cutting  out  the  pattern  from  cambric,  the  flowert 
and  heavy  parts  being  made  of  the  cambric,  and  the  0|x*n  parts  of  stitches  closely  resembling  the  appliqtf 
lace.  In  many  cases  the  evelet  holes  form  the  groundwork  of  the  lace,  and  this  renders  the  manufacture  • 
tedious  and  delicate  operation.  It  is,  notwithstanding  the  irregularities  of  its  texture,  ver>'  durable,  and  is 
fnMjuontly  very  elegant.  Of  this  variety  there  were  a  great  number  of  exhibiters.  It  is  »»specially  suited 
for  the  larger  class  of  articles,  and  where  the  design  is  appropriate,  the  effect  of  this  kind  of  lace  is  vtry 
good. 

Tlie  applifpie  lace*  is  another  modem  article,  the  term  being  used  in  consequence  of  the  patterns  of  it 
])eing  cut  out  and  applied  to  a  groundwork  of  net.  If  the  patterns  have  been  carefully  executed,  thev  naj 
>>e  made  to  wear  out  several  foundations  of  net,  by  being  transferre<l  fi*om  one  to  the  other.  In  one  respert 
it  resembles  the  Honiton — in  both  the  groundwork  being  of  net,  and  the  ornamental  parts  being  sub^ecjuentij 
added.  But  in  the  Honiton  lace  it  will  be  observed  that  the  ornamental  part  is  altogether  worked  by  hind 
in  a  manner  somewhat  analogous  to  the  production  of  the  pillow  lace;  wherciis  in  the  applique  lace  tbe 
figun'd  portion  is  cut  out  of  another  material,  and  applied  to  the  foundation  of  net.  In  tliis  kind  of  Isce. 
alio,  the  selection  of  appropriate  patterns  is  almost  everything.  In  other  branches  of  the  trade  fine  work  nuT. 
to  some  extent,  make  amends  for  the  absence  of  elegance,  or  even  beauty  in  the  design  or  pattern;  butffl 
the  case  of  the  applicjue  lace  the  latter  is  the  primary  consideration;  though  it  is  obvious  that  in  alleges 
attention  to  both  points  is  necessary  to  produce  satisfactorj'  work.     Messrs.  Forrest  and  Son  were  the  cW 
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Ibiters  of  It,  though,  like  the  guipure,  it  has  now  terome  general.     At  the  Camckiifturross  Industrial 

L<H>1  we  believe  thiit  the  gixipiin?  aod  iipplifjiie  om  the  only  kiods  of  lace  mftde. 

Of  the  cTtMrhet  work  there  were  also  numerous  examples  in  die  Exhibition,  the  principal  lieing  th«!«e 
exbibited  by  the  Didies*  Industrial  Scjeiety,  Tht-  charaeteriisties  of  thi«  kind  of  work  are  well  known,  the 
production  of  crocliet  work  having  been  lately  mueh  in  vogue.  Comniired  with  any  of  the  kirn  Is  above 
KSKUUGrated^  crochet  lace  is  wanting  in  elegance  und  llghtueas-^essentuu  considerations  in  the  production  of 
tiLbdaasof^oods. 

Of  the  other  varieties  of  lace  and  the  imitations,  we  need  say  Uttle,  as  they  are  either  indifferent  in  thera- 
ielYes,  or  they  are  produced  only  in  small  «:^uantity.  But  we  should  not  omit  to  dissuade  thos^i  having  any 
toniience  in  dedding  the  character  of  the  work  to  be  proclnced  in  any  given  locality^  from  patronizing  such 
AbartiTe  attempts  at  ornamentation  as  tlic  eonibinatioiis  of  braid  in  the  tbrm  of  iniiUition  of  lace^  which  wa;* 
to  be  seen  m  so  many  articles  in  the  Exliibition.  The  best  executed  work  of  this  kind  is  inelegant  in  the 
extreme ;  and  cheapness  alone  is  a  poor  recommendation  in  lavoiu"  of  articles  of  ornament.  The  knitting  io 
imitation  of  hiee  is  also  wanting  in  those  feutun'j^  which  coidd  gain  for  it  any  claim  to  public  attention.  The 
nio^t  ambitious  specimen  of  this  kind  of  work  no  one  of  good  taste  can  inspect  without  lamenting  tliat  on  it 
m  mueb  labour  was  mi'^applied. 

The  illustration  of  this  department  was,  as  might  have  been  expecsted,  ample;  and  the  general  character 
of  the  work  was  such  as  to  deserve  high  commendation.  Nor  is  thin  rennu'kle^s  applicable  to  the  specimeaa 
fb(rwarded  from  some  of  the  schools  than  to  those  belonging  to  paitics  who  have  YM^.n  long  in  the  tnidi'. 

In  tbo  sewed  musUn  trade  an  immense  nuinl>cr  of  hauds  are  employed;  and  so  great  hits  Ix^'n  the  degree 
of  petfectiou  to  which  some  of  tljc  fine  kinds  of  work  have  twen  brought  tlmt^  in  many  cases,  it  bids  fair  to 
^  e  a  formidable  rival  to  lace.     The  growth  of  the  ^ewed  muslin  trade  has  Insm  verj'  nipid.     The  revo- 

brciught  about  in  the  eniployinent  of  the  female  peaisantry  by  the  use  of  machinery  in  spinning  linen 
rendered  it  necessar}'  that  some  effort  ehouM  be  made  to  provide  a  substitute.  The  extension  of  the 
sewed  mu^n  trade  seemed  to  be  that  most  easUy  avfdhible  ;  and  tljn>ugh  the  intervention  of  enterprising 
merchaats,  aided  by  the  local  co-opLratiou  of  benevolent  pei'sons  anxious  to  minister  to  the  wjmts  of  those 
sroand  them,  a  system  of  training  was  devised.  The  business  3ix>n  took  root.  The  manufacturers  estab- 
liibed  agencies'  for  the  supply  of  the  muslin  and  receipt  of  the  finished  article,  laying  down  a  (ixctl  *cale  of 
remimeration  for  their  gmaantv.  The  »atin  stitch  and  other  sewed  embixjidery  gradually  took  the  phiee  of 
tiw  tiMnbrrnr,  tn  which  its  cheapness  and  elegance  in  no  small  degree  contributed.  Tlie  use  of  the  litho- 
graph r  press  for  the  multiplication  of  patterns  formed  another  event  in  this  career  of  progress. 

Th  us  of  I>.  and  J,  M'-Douald  and  Co.,  and  J.  Holden  and  Co.,  be4ir  ample  testimony  to  the 

beanily  oi  thi*  chis«  of  goods  when  neatly  executed.  A  child  s  robe  an<l  cap,  exhibited  by  the  fonner  tirni, 
■tCracfee*!  great  and  deserved  attention,  on  account  of  the  suqiassing  beaut}*  of  both  design  and  workraanshi[>. 
Ill  tiio  t»atf*T"n,  the  rose,  thistle^  and  shamrock,  were  effectively  intrtrfluwd  ;  and  altogt-ther  these  articles  were 
trimnplis  in  their  way.  A  toilet -cover,  in  the  case  of  the  same  tirm,  was  also  a  beantiftd  specimen  of  this 
kitid  of  work*  At  the  present  time  it  is  estijuated  that  the  sum  annually  turned  ovbt  in  the  sewed  muslin 
craultf»  is  £l,Oi>0MX),  of  which  alxiut  i:t)(Mj,»JiMi  m  paid  in  wages. 

Of  carriage  lace  there  were  several  beautiful  specimens  exliibited.  In  the  cnlleetion  of  Mei^srs.  Dart  and 
Soo  was  A  pattern  of  lace  made  thirty-live  years  ago,  which  was  interesting  when  contrasted  with  some  of 
the  motlem  specimens,  a:?  showing  the  progress  of  the  art,  and  the  skill  evinced  in  the  combination  of  appa- 
rrnily  incongruous  and  gaudy  colours,  so  as  to  produce  an  article  harmonious  and  beautiful. 


01  pene 

^^plioQ  b 
^7«ni  rei 


FABRICS  SHOWN  AS  SPECniENS  OF  PRINTING  AND  DTEINa 

Tbts  diM  presented  tew  illustrations  in  the  Exhibition.     Dyeing  an<i  printing  are,  however,  important 
ma»  m  the  manufacture  of  textile  fabrics  ;  and  these  arts  have  of  lat^i  made  grent  progress.     In  former 
I  the  btisiness  of  the  dyer  was  empirical ;  the  knowledge  of  the  subject  being  the  accumulated  results  of 
c3fpri4eTire,  and  the  substances  available  being  also  few.     But  the  atjplication  of  chemieaJ  knowledge  baa 
r  i?.ed  this  branch  (jfindu.^tTj%     Economv  of  time,  labour,  and  material  has  been  eilected  ; 

1  '  :inees  have  been  added  to  the  list  of  tiiose  previously  available  ;  and  a  brilliancy  and 

dorablUiy  t/f  culuur  have  been  attained  altogether  unexampled  in  former  times.  It  is  chiefly  since  the 
cmwiiCTioement  of  the  present  century  that  the  surprising  development  in  printing  in  colour  and  d)'eing  has 
taken  plaec.  At  that  pericMi  the  aimual  (piantity  of  cotton  printed  was  about  33,IK)U,0(X)  yards ;  ua  183U  this 
timil  increased  to  347,<AM),UU0  yards,  and  since  that  period  a  fiirther  and  corresponding  increase  ha^  taken 
phnw      *'''         '     '  'i^iy  occupied  weeks  to  get  tlu-ough  is  now  disposed  of  ni  a  few  hours.    Mechanical 

:  ten  less  effective  in  aitbng  this  movement  taiui  chemical ;  the  printing  machines 
►  iii.u^ci-  '.n  ni-*!ni]\>.  On  one  side  of  a  macJiine  room  the  cloth  ascends  moist,  and  on  the  other  it 
dried  ready  for  the  final  process.  Formerly  the  production  ofcolouri*d  designs  was  exelunivelv 
I  by  what  is  termed  bloek  pintitingi  a  sepai*ate  operation  being  required  for  each  colour  employed'; 
liytBethod  is  still  to  some  extent  practised  in  the  case  of  the  finer  class  of  goods,  where  hin;h  fimsh  is  of 
WMr  oomeqneace  than  a  alight  addition  to  the  expense.  For  ordinary  fabrics,  however,  machine  printing 
^^~W  QftivmaL  By  this  method  the  iabric  is  drawn  over  one  or  more  copper  cylinders,  the  lower  part  of 
I  revolves  in  a  trough  containing  the  colouring  matter.  A  blade  of  metal  like  a  knife  removes  the 
Wopst^ioofiM  colour  from  these  c>^Unders,  leaving  oidy  the  indentations  eJiarged  therewith.  The  colour  thus 
Im  at  fti^crwiuthi  absorbed  by  the  fabric  mider  pressure,  which  is  thence  conveyed  to  a  drjing  apartment. 
Hia  mMidbmerjf  now  in  use  atlmits  of  seven  or  eight  colours  being  applied  by  one  operation.  Each  colour  is 
emdawd  to  otje  ryltnder,  but  the  c)'linders  are  so  arranged  as  to  cause  the  colour  which  they  retain  t*>  be 
Inoif* "  isi'  plaee  in  the  cloth  that  may  lie  I'e^juinKl  by  the  pattern. 

Til'  liow  to  [jriot  textile,  fabrics  in  colours  was  derived  from  France ;  and  in  matters  of  this 

Hod  thxi  lA^opli;  ol  that  country  sUll  maintain  their  early  pre-eminence.  In  cheapening  the  cost  of  production 
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the  English  have,  no  doubt,  gone  ahead  of  the  Continental  manufacturers.  The  goods  ordinarilj  produced  m 
England  could  not  be  obtained  on  the  Continent  at  the  price  they  usually  brin^ ;  but,  on  the  other  hand,  the 
finer  class  of  goods  is  scarcely  at  all  produced  in  England,  so  that  when  exceUienoe,  irrespective  of  pnoe,  b 
sought  after,  the  article  must  be  obtamed  from  abroad.  The  quality  of  English  prints  has,  however,  very 
materially  improved  of  late.  The  tendency  of  the  present  day  is  towards  goods  oi  a  more  elegant  and  qoiei 
character  than  what  were  some  time  ago  in  vogue ;  and  in  this  as  in  other  matters  in  which  taste  is  invwved, 
we  are  year  by  year  making  rapid  advances  upon  our  neighbours.— J.  S. 


1.  Adarb  Industrial  Schools,  Co.  Limerick,  Coun- 
tess OF  DuNRAVEN,  Patroness. — A  netted  quilt  from  a 
German  design ;  a  pair  of  crochet  lace  sleeves ;  an  embroi- 
dered pocket  handkerchief  of  Irish  cambric;  a  cambric 
handkerchief,  trimmed  with  crochet  lace  and  insertion. 

2.  Adelaide  Industrial  School,  Duncan-street,  Cork. 
— Crochet  and  other  ornamental  needle-work. 

3.  Andrews, W. ,Castle-8treet,Dublin,Importer. — Floor- 
cloths (made  by  John  Hare  &  Co.,  of  Bristol) ;  Axminster 
carpet  (made  by  Templeton  &  Co.,  Glasgow). 

4.  Annette,  J.  &  L.,  Priory-road,  Wandsworth-road, 
London.  — Tapestry. 

6.  Arthur,  M.,  Airdrie,  Inventor. — ^Vase  of  artificial 
flowers,  made  of  silver  and  silk ;  some  of  the  same  kind 
adapted  for  costume. 

6.  Baoot,  Mrs.,  Castle  Bagot,  Co.  Dublin. — Specimens 
of  fancy  work  done  by  children  of  Castle  Bagot  school 

7.  Bannerth,  M.,  Bannerth-street,  Limerick- — Framed 
picture  in  Berlin  wool 

8.  Bannister,  J.,  Sir  Harry's  MaU,  Limerick,  Manufac- 
turer.—Dress,  shawl,  pocket  handkerchief;  and  pair  of  sleeves, 
of  Limerick  lace. 

9.  Barnes,  R.  Y.,  City-road,  London,  Manufacturer. — 
Specimens  of  decorative  floor-cloth. 

10.  Belfast  Industrial  School. — ^Valenciennes  lace ; 
English  lace  manufactured  in  the  Industrial  School,  Frede- 
rick-street, Belfast  (the  first  ragged  school  in  Ireland,  es- 
tablished 1847),  by  children,  most  of  whom  are  under  twelve 
years  of  age. 

11.  Ble-\klet,  Mrs.  J.,  St.  Mar>''s,  Bandon,  Co.  Cork. 
— Specimens  of  muslin,  embroidery,  and  crochet,  worked  in 
Ballymodan  School. 

12.  Berry,  Rev.  E.  F.,  TuUamore,  King's  County. — 
Two  worked  children's  frocks ;  worked  body  for  ditto ;  and 
a  pair  of  knit  socks,  worked  at  the  Charleville  School,  TuUa- 
more. 

13.  Bertwell,  E.,  Nassau-street,  Dublin,  Proprietor. — 
A  knitted  counterpane. 

14.  Blackwell,  Elizabeth,  Henrj'-street,  Dublin. — 
A  piece  of  embroidery,  mounted  as  a  cheval  screen,  designed 
and  worked  by  exhibiter. 

15.  Brittain,  W.,  Montpvelier  Hill,  Dublin. — Two  cro- 
chet quilts. 

16.  Bro\vn,  H.,  &  Co.,  Virginia-place,  Glasgow,  Manu- 
facturer.— Tamboured  and  sewed  muslin  dreascs;  sewed 
book  and  cambric  habit  shirts,  chemisettes,  sleeves,  and  col- 
lars, French  cambric  handkerchiefs ;  pattern  cards  of  cam- 
bric and  book  trimmings  and  flounces. 

17.  Brown,  J.  R.  &  W.,  Bangor,  County  Do\*ti,  Manu- 
facturers.— Sewed  muslin  collars,  habit  shirts,  chemisettes, 
handkerchiefs,  and  robes. 

18.  Brown,  M'Laren,  &  Co.,  Kilmarnock,  Manufac- 
turers.— Brussels,  Kidderminster,  and  Turkey  carpethig. 

19.  Brown,  Samuel  R.,  &  Tholvs,  Queen-street,  GUls- 
gow,  Manufacturers.  —  Specimens  of  musUn  embroidery 
worked  by  the  Irish  peasantry,  in  robes,  frocks,  collars,  ha- 
bits, &c. ;  specimens  of  lace  goods  embroidered  by  the  Irish 
peasantry,  in  black  and  coloured  veils. 

20.  Browne,  Mrs.  Clayton,  Browne's  Hill,  Carlow. — 
Embroidered  pocket  handkerchief,  worked  by  Miss  Mar>' 
Hickey,  of  Johnstown,  Co.  Carlow. 


21.  Burton  &  Co.,  Wigmore-street,  Cavendish-aqoaR, 
London,  Designers  and  Manufacturers. — Cfamrcfa  rolM; 
specimen  of  applique  work ;  lacea,  embroidered  tatiiM,  4be. 

22.  Burton  &  Garraway,  Bethnal-green,  Londan,  Ma- 
nufacturers.—Silks,  wools,  and  Morocco  skLoa,  dytd  and 
printed  with  preparations  of  orchil  or  cudbear ;  aflks,  wook, 
and  kid  leather,  dyed  or  printed  with  extract  of  ind^ 

23.  Byrne,  F.,  Albert-pUce,  East,  DubliiL— Patten 
worked  in  tapestry. 

24.  Canning,  M.,  Rockville,  Malm,  Cam.— Needk  aad 
crochet  work,  comprising  basket  coyers,  dojlejrs,  txinuntnga, 
&C.,  by  girls  at  Malin. 

25.  Carter,  J.,MountmeIlick,  Queen's  County,  Drnf^et 
and  Manufacturer.  —  Embroidered  quilt,  toilette  oonr, 
and  doileys. 

26.  Chambers,  Mrs.  £.  R.,  Grenville-atreet,  Dablia.— 
Carpet  in  needle  work. 

27.  Clarke,  £.,  Deopham,  Wymondham,  Norfolk.— 
Crochet  and  point-work  collars  in  imitation  of  Hooiton  and 
old  Marguerite  guipure  lace. 

28.  Clark,  Cyrus  and  James,  Street,  Glaatoobvy, 
MauuCacturers. — ^Angora  rug  dyed  in  one  piece  to  a  maagr- 
coloured  pattern. 

29.  Cleary,  Miss  M.,  Clonmel,  Co.  Tipperary. — Speci- 
mens in  Berlin  wool  woiiL 

30.  Clinchy,  Miss  K.,  Townsend-street,  Dablin,  Pio- 
prietor. — A  piece  of  tapestry  work  ;  a  gentlenian*a  robe  de 
chambre  in  needlework,  composed  of  7500  small  piecea 

31.  CociHiLL,  Sir  J.  J.,  Bart.,  Malmalson,  near  Skibb^ 
reen,  Co.  Cork,  Proprietor. — Berlin  work,  by  an  amateur. 

32.  Collier,  ]VL,  Sidney  Parade,  Sand>-mount,  Dobfia 
Proprietor. — Specimens  of  Berlin  wool  work. 

33.  Co>oiissionkr8  ok  National  Ei>rcATiON,  DnbliiL 
— Specimens  of  work  executed  by  pupils  of  National  Schock 

34.  Constable,  H.  D.,  Anne-street,    Clonmel — Speo- 

raens  of  crochet  work. 

35.  Cox,  Miss  R.,  Ballynoe,  Ballingarry. — Spedmcw^ 
crochet  work. 

36.  Cuthbertson  &  Tayi.or,  Kilmarnock,  Maoo&c- 
turers.  — Imperial  and  Kidderminster  carpets. 

37.  Daley,  Mrs.,  Raflford,  Co.  Galwa>% — Specimens  o( 
work   executed    by   the   children  of  the  Tallow  Ca 
Industrial  School. 

38.  Dart  &  Son,  Bedford-street,  Covent  Garden.  1 
Manufacturers. — Specimens  of  carriagt^  lace,  (of  original  d^ 
signs) ;  a  series  of  patterns  exhibiting  in  chronological  oritt 
the  progress  of  the  art  of  coach  lace  wea\ing,  from  1818  to 
the  present  time. 

39.  DA'vn.sC.  M.,Waterloo-road,  Dublin-— Lace  cuitaiafc 
with  border  of  crochet  work. 

40.  Deane,  The  Misses,  Dundanion,  Cork. — Speriacai 
of  crochet, 

41.  De  Beligand,  Madame  A.,  Convent  of  the  Good 
Shepherd,  Limerick. — Church  vestments,  Brussels  lace  tA 
and  several  patterns  of  Valenciennes  lace. 

42.  Dingle  Mission  Schools,  per  BIrs.  Lewis.  Diagk. 
Co.  Kerr}'. — Children's  robes,  collars,  and  handkc(diie6> 
worked  in  satin  stitch ;  knitted  socks,  stockioga,  quilt,  ^  i 
doyleys,  antimacassar,  &c,  of  linen. 
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43*  OoRAX,  Wi»»  C,  lUrctiurt-fttrwt,  Dublin.— A  Indy's 
droaSr  flounced^  knitted  trith  Irish  thread,  weighing  only 
il|^  oitiioe!%  formed  without  a  jscisticnu 

44.  DotTCLAs,  A.  k  J.,  Gksgow.— Erahroidered  velvet 
$,3k  ctmihion;    chynillG   sachet;    haiid   screens; 

i  Iwiiiw  filippcre. 

45.  DiTTDBtM  Ckhtral  Lunatic  AsvLtTH,  Co.  Duh- 
tin,  per  Dr,  Cohlbet. — Two  fancy  shirts :  two  erohrrtidered 
sOk  vwrtB  \  two  worked  b«by*3  dresses,  and  other  articka  i, 
Ibur  fair  tuicy  koitled  stockingn ;  ft  large  knitted  quilt. 

461  DcimA\'E»,  DowAosTB  Countess  of,  A<lan',  Co. 
liBMrkki — ^Altar  cloth  for  the  pari&h  churuh  of  Adarv,  of 
iTilrtiliDaoiifftcttircd  hy  Mrs.  Mama,  Mark's  Alley,  Dublin ; 
thtt  pttttcm  designed  by  Mrs.  Beori,  Regvnt-stref  t.,  London ; 
and  execut<?d  by  the  Coimteai  Dowager  of  Dunraveii  and 
Ladj  Anna  Maria  MonaelL 

47.  EowARDA,  J.  F.,  Roebnckf  Dundram^  Co.  DubUiu — 
C»pctf  wQ^ed  in  wool  by  ladies. 

4^  E&iJ3rro3f,  Countess  oL — A  Scot^-h  cambric  mnaltii 
qnOi,,  conDieriined  with  blue  satio,  and  enibroidt^reil  \iith 
the  initials  E.  and  W,  and  coronet,  and  trinimerl  with  Li- 
lace  (worked  in  Ayr^hin*) ;  a  cmilt  richly  einbroi- 
I  in  tile  centre  ^nth  th*-  Ef^lintan  anus,  and  worked  over 
I  dlftmrock.^  roses,  and  thistlcsi,  designed  and  execut&d 
fcy  Ifn.  Carter,  of  Mountmellick, 

4j>.  Ei.u«,  Ltftkb,  Douglas,  Ule  of  Man. ^ — Birds  and 
fiowvr»  bi  Berlin  wool^  executed  by  exhibiter. 

$0.  Eixia,  S.  A-^  Kildemoc,  Ardee^  Co.  Louth.— In#h 
)  tAUing,  worked  by  lh«  poor  females  of  the  parish  of 


&1.  EfEfUCDTB,  Mias  E.,  Harristown,  Ardee,  Co.  Loutk — 
Specuaexm  of  Mah  point  lace. 
I  Ifrt.  FnitiES,  G.  R}  Rathmines,  Dublin. — I^nd^capea  in 
^  *  ^  exacuted  by  Mrs.  Captain  Koch^ 
S3.  FcKiUEST,  J.f  k  SoNS^  Grafton-^treet,  Dufalin,  Manu- 
buaiciib—Iciab  guipare,  point,  and  applique laee  i  Limerick 
tambotuf^  atid  ahaded  lac« ;  Iriah  blonde  dreaaeii ;  rich  gui- 
pnre  Aoaociitga,  aearf^  &r. ;  Limerick  lace  bridal  dress  and 
mlf  bail  and  coQTt  dreeaes^  Ice, ;  guipurt^  lierthes;  handkpr- 
chieb,  coUan^  mantlesv  &c  ;  Iri^h  tMubruidety. 

fri.  FflJuncLm,  J.,  Great  Strand-street^  DubliHt  Mann- 
•r.— Fltior-cloth,  4«  feet  by  18  feet,  woven  without  a 


55.  Fntu>3io,  Miss  E,  Wallstowi>,  Castletown  Roche, 
C«k  Cork^ — Enit  cotton  quilts 

56.  GinDWOOD,  J.f  BelfksL — ^East  India  carpet,  made  at 


57.  GnaT,  HAJtnrET  A.,  Brompton  CrtsocDt^  near  Lon- 

KB;  I>6iigiier. — ^A  fine  piece  of  crochet  work. 
M.  GiiBooitT,  THOMPSONS,  k  Co.,  Kilmarnock,  Ayr- 
b^  liaaidkctiireiB. — Vdvet  pile  carpet 
59.  Grckxk,  Mlai  EuzjL,  Molefworth-streetf  Ehiblin. — 
butted  qaOL 

40*  GcBBnw,  Dora  J.,  The  Glebe,  Ballingarry,  Co.  Li- 
VMfklc — SpedmciiH  of  knitting,  crochet,  and  needle-work. 

4L  ILau^  J.  J.,  [(igh-street,  Deptford^  Kent — Crochet 
itt  cotton  fi^r  back  of  aoCk. 


lis.  IIaijx)wi:ll,  Blifli  E.,  Lower  Haitstonge*  street 
Llmflrftk. — Stiawl  knitted  of  red  and  white  wool ;  a  veil 
koittod  fmtD.  black  wool ;  borse^s  ear  net  done  in  crochet 


Sa.  fLuiT»^  Mlas  C,  Clones  Hectory,  Co.  Monaghan. — 
t  (if  work  in  crochet  guipure^  produced  fur  charita- 


114.  RjkMinnAM^  Wm  M.T.,  PrewttUtion  Convent,  CaRhel. 
— Bnitn  wuck;  embroidoy;  crochet;  puises;  chair  co- 
vera,  iKc 

$4.  ILuii>nia  &  Co..  I*ong  Acre,  London,  Design^^rs  and 
MmiH^btiimirK — S|)t<:jmem  of  laces,  just  supplied  fur  a  new 
'  I  lo  bcr  Majesty. 


66.  Hauvey,  The  Miiwes,  MaUn  Hall  (Co.  Donegal)  In - 
dustriiil  SchooL— Spi-^imtmii  of  crochet  woric 

67.  Hkacxjctk,  J.y  Dame-streel,  Dublm,  Proprietor. — 
Chenille  embroideiyt  bird  of  Paradise^  and  branches  of 
flowem. 

6g.  Hkndeeson,  Miss  F.  M.,  Mount  Anthony^  Rath- 
mines,  Dublin. — ^Satin  doyleys,  with  etchings  in  marking 
bik, 

(i9.  Hsif  DERsox  &  Wtuxxtx,  Lasswade,  near  Edlnbm^h, 
Manufactorfira^ — Patent  velvet  medallion  carpets',  British 
tapestry^  and  jQhb  velvet,  fur  ciutaina,  portieres,  &c. 

70.  IIeyjuaw^  N.  &  AuiiXAJ«T»r4t,  KottinghauL — Lac« 
ciirtaizu  ;  antimacassars ;  short  window  curtains. 

71.  Uihu  B.,  Olney,  Buckinghamshure. — Specimens  of 
pillow  thread  lace  edging  and  insertion ;  pillow  thread  in- 
fant cap  and  trimming  lace,  and  lace  doundngSL 

72.  HiTXs,  K  BttTANsroico,  Castlewcllan,  Cow  Dowiv 
Proprietor. — Embroidered  pocket  haotlkcTduc&,  habit  shirts, 
coUais,  sleeves,  &c. 

73^  Hoi*r«55,  JoHH » &  Co.,  Belfast. — Specimcat  ofworked 
muslin  executed  In  various  dlAtricti  in  Ireland. 

74.  Ht^XT,  Miss  MaiuAy  Killashee. — A  vase  of  Bowers  in 
crochet. 

75.  Kavan AGH,  ALiBT,  Meath-dtreet,  Dublin. — An  '^Os- 
sory"  housewife's  quUt  fashion  of  the  eighteenth  century ; 
hexagon  quilts  containing  4000  pieces  of  silk  of  virions 
colours— both  worked  by  exhibiter, 

7**.  Kea?«k,  Mrs,  Leopold,  Cappoquin  House,  Co.  Wa- 
terford. — Specimens  of  knitting  executed  by  the  childnm  of 
the  Capy»ut|uin  school. 

77.  Kettlewelu  Mi»H Ma RTtLissenure House,  ClonmeL 
— KnittLnl  capes  »car£s  lappeti^,  &c;  trimming  hioo ;  s  black 
laoe  veil  (worked  by  the  exliibiter). 

78.  LAint.^'  IxprsTRiAL  So<^iety  p«ti  Irslaitti,  Qnf* 
tnii-Htrect,  Dublin- — Specimens  of  Valenciennes,  gidpure, 
Buckingliain  thri'ati,  French  black  and  blonde  lace,  &c  ; 
Spanish  point  lace^  crtwheti  guipure,  and  tatting,  from 
schools  in  KUdarij:,  Wexford,  and  Fermanagh ;  muidin  em- 
brwdery. 

7!>.  Lambert,  Broww,  &  Clowes^  Dame-street,  Diil»- 
lln,  Miinufttctuners. — Rich  gtild  army,  navy,  and  otbtr 
bices ;  tield  officers',  stalf,  niHitia,  and  other  epaulettes ;  gold 
cross  and  glory  for  church ;  gold  tasAels  for  pulpit ;  court 
dress  waistcoats,  ma»onie  aiiroiia,  sashes,  &c. 

8ft.  Lamtiert  &  BriiY,  Limerick,  Designers  and  Mann- 
faetuT*'r-s, — Half  squarea,  bejthc*,  jackets,  haudkercbiefa, 
flcarlk,  HiIIh,  chemisette*,  and  collarH,  of  tambour  Qoeeo 
shaded  (Limerick)  lace. 

81.  La  Tol'che,  Digger  Tlic  Misses,  I'phani*  Kill*- 
naule,  Co,  Tipperary. — Si^cdmcns  of  Irish  Uoniton  lace, 
worked  by  the  poor  girLi  of  Killenaulc. 

82.  La  TorciiK,  MLw  Isabeli^,  Bellovue,  Delgany.  Co. 
Wicklow^. — Knitted  shawls,  scarfs,  veils,  &c.,  of  Shetland 
wool. 

S3.  Latour,  Rat  bait  &  Co.,  130,  New  Bond-smet, 
London,  Manufacturers  (Mrs.  Binni,  1,  Mo!«Mworth-streeV 
I>ublin,  Agknt),— A  dyeil  satin  luantle  and  nkirt,  showing 
the  process  of  embossing  a  brocaded  figure  upon  a  worn  and 
faded  fabric,  with  other  specimens  of  goods  dyed  and  reno- 
vated \  spedmens  of  the  prooeA^^  |uitented  by  L,  Bateau  and 
Co.  for  renovating  soiled  kid  gloves,  ribbons,  Limefick 
lace,  Ac; 

84.  Lee,  Damikl,  &  Co.,  Manchester,  Manufacturer^^ — 
Turkey  rcil  damask  furniture ;  chintz  fumiture  for  sofm  co- 
verings ;  imitation  daraa^k  fumitur«;  plain  and  lancy 
stripes  for  *ofa  covering ;  print* — blue ;  blue  and  white  ; 
grwn  and  yellow ;  blue  and  onmgv ;  blue,  orange,  and  white ; 
blae,  gruen^  and  white;  blue  aud  yellow;  exhibited  aaipe- 
cimeus  of  dyeing  euid  printing. 

85.  LBoieAKD,  Misa  AinviE,  Cork-street,  Dublin.— Netted 
curtains. 

2t 
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86.  Leonard,  BiGbs  Marqaret,  Cork-street,  Dublin. — 
Netting  work. 

87.  Leyet,  Mifis,  Merrion-row,  Dablin. — Berlin  tapestry, 
woiked  on  canvass. 

88.  Limerick  Local  Committee,  perD.  W.Raimbach, 
and  W.  Fitzgerald,  Limerick. — Specimens  of  lace  made 
hy  the  orphans  of  Mount  St.  Vincent ;  Valenciennes  lace. 

89.  LiNDESAir,  F.  J.  Sandys,  17th  Regiment,  Rich- 
mond Barracks.— -Carpet  worked  by  the  ladies  of  the  United 
Kingdom,  and  presented  to  exhibiter. 

90.  Louth,  M.,  Cork-street,  Dublin. — Quilt  in  crochet 
work. 

91.  Maclean,  Mrs.,  Rectory,  Tynan,  Co.  Armagh. — 
Specimens  of  guipure  and  Irish  point  lace. 

92.  Macdonald,  D.  &  J.,  &  Co.,  Miller-street,  Glasgow, 
Manufacturers. — Embroidered  muslin,  being  specnnens  of 
the  needlework  of  the  femaks  in  the  north  and  west  of 
Ireland. 

93.  Maorath,  Miss  A.,  Clifton  Lodge,  Blackrock,  Dublin. 
— Ottoman  cover,  in  crochet  work. 

94.  Marland  &  Whitcombe,  New  High-street,  Ma- 
nufiicturers. — Cotton  cloths  of  Tarious  colours ;  silescias  ; 
shalloons;  Italians;  Orleans  serge;  imitation  Morocco; 
Niagara.^ ;  Platas,  and  bookbinders'  cloths,  &c 

96.  Millar  &  Beatty,  Dame-street,  Dublin,  Importers. 
— ^Turkey  velvet,  tapestry,  Brussels,  and  Kidderminster  car- 
peting ;  stair  carpeting ;  velvet,  Mosaic,  worsted,  and  figured 
hearth-rugs. 

96.  Millet,  Miss  H.  R.,  Millbrook,  Dundrum,  Cashel. — 
Table  cover  of  Lish  tweed,  worked  in  Berlin  wooL 

97.  Montgomery,  Miss,  Benvarden,  BaUymoney,  Co. 
Antrim. — Crochet  work,  in  imitation  of  Brussels  lace  and 
guipure ;  specimens  of  crochet  insertions  and  edgings,  &c 

98.  McCarthy,  Hamilton,  Mrs.,  Albert  Terrace, 
Knightsbridge,  London,  Designer. — Fire  screen  and  chair, 
with  improved  painting  on  velvet 

99.  M'Culloch,  Mrs,,  North  Cumberland-street,  Dublin. 
— Cheval  screen ;  table  and  picture,  worked  by  exhibiter. 

100.  M'Donvell,  Miss  S.,  Joy-street,  Belfast. — Irish 
point  lace  head-dress,  collars,  and  lappets  ;  point  lace  bcrthe, 
collars,  and  lappet ;  handkerchief,  &c.,  of  aj)pli(iue. 

101.  M'Gke,  J.  G.  &  Co.,  Belfast— Gentlemen's  richly 
erabroidereti  vests ;  Lidies'  embroidered  mantles. 

102.  M'Naugiit,  l^Iiss,  Hanover-street,  Edinburgh. — 
Cotton  bed  covers,  worked  in  crochet. 

103.  N.VAs,  Lady,  Pahnerstown,  Naas,  Co.  Rildare,  Pro- 
prietor.— Baby's  robe,  worked  by  girbiu  tlie  village  of  Kill, 
Co.  of  KlUlare. 

104.  Nairn,  M.,  Kirkaldy,  Fifeshire  (Mr.  James  Forbes, 
Eden-quay,  Dublin,  Aoent),  Manufacturer. — Floor-clotlis, 
in  chintz,  oak,  marble,  and  granite  patterns. 

105.  Nairn,  T.  G.,  Limerick,  Manufacturer. — Blue  em- 
broideri'd  frock  for  the  Koyal  Horse  Artilleiy,  and  scarlet 
embroidered  vest,  worn  under  the  frock. 

106.  O'Connor,  Mrs.  Eleanor,  Denzille-street,  Dublin. 
— An  embroidered  Brussels  lace  dress. 

107.  Oldilvm,  Mrs.,  Dawson-strect,  Dublin. — Berlin 
work. 

108.  Orr,  E%\tng  &  Co.,  Glasgow,  Manufacturers. — 
Cambrics  and  printed  cottons,  dyed  in  Turkey  red. 

109.  Osborne,  Miss  G.,  Kingstown,  near  Dublin,  De- 
signer.— Dahlia  and  flower  mats  of  crochet  work. 

110.  Parker,  -Mrs.  W.,  Rathmincs,  Dublui. — Berlin 
needlework. 

111.  Perrin,  J.  &  J.,  Chancery-lane,  Dublin,  JLmu- 
facturers. — Printed  floor-cloth. 

112.  PowELi.,  Mrs.,  Westmoreland-street  Dublin. — 
Berlin  wool  work. 


118.  PuRCELL,  Mrs.  )L,  Halrerstown,  Kn^mlUn,  Ca 
Kildare. — Spanish  point  lace,  wrought  at  Hahrerstown 
school ;  frock,  cap,  handkerchief  ooIUws,  &&,  in  bnid  gni- 
pure ;  silk  embroidery  on  cloth  and  cashmere ;  mwod  mnfin 
work. 

114.  Pyne,  Elizabeth,  Honitoo,  Deroo. — Istt  vol, 
Honiton  point  lace,  made  on  a  cushion ;  Vandyck  laoe  eoOar; 
pair  of  lace  sleeves  to  match  the  collar,  and  a  f>»^»«i<r<tf  to 
match  the  collar  and  sleeves ;  Honiton  bone  lace. 

115.  Reckless  &  Hickuno,  Measra.,  St.  Maiy't  Gate, 

Nottingham — Muslin  embroidery. 

116.  Robinson,  J.  J.,  Cork-hill,  DnbBn,  Deagus,— 
Court  vest,  in  the  old  style  of  embroidery. 

117.  RossMORE,  Lady,  Ronmore  Park,  Monagfaan.— 
Specimens  of  lace  and  embroidery  work  execoted  by  the 
children  of  the  Rossmore  Estate,  Ca  of  Monagfaan. 

118.  Ryan,  Mrs.,  Inch  House,  Bonisoletgfa,  Ca  Tippe- 
rary. — Infant's  cap  and  robe  in  finest  crochet  point ;  open- 
work berthe;  caps,  collars,  and  deeves,  &C.,  in  crodut 
guipure. 

119.  Saxton,  a..  Hollow-stone,  Nottingham,  MattofiK^ 
turer. — Lace,  Jacquard,  and  filet  diawls ;  toilets ;  antiBia- 
cassars ;  tray  covers ;  knitted  toilets,  &c  ;  ladies'  silk  mitts 
and  gloves,  embroidered. 

120.  Sempstresses'  Association,  Grafton-street  Dab- 
Kn. — Plain  needle  work. 

121.  Sheridan,  P.,  Parliament-street,  DubUn. — Wmk 
landscapes  for  walls ;  Mosaic  hearth  rugs ;  Bnusels  carpets 
and  rugs. 

122.  SiBTHORPE,  Miss  Fanny  Locisa,  Bank-place,  li- 
merick.— Scenes  in  Berlin  wool. 

123.  Sisters  of  Mercy,  The,  Kinsale. — Irish  point 
lace ;  crochet ;  Limerick  lace ;  Honiton  lace ;  embroiday  m 
silk  and  gold;  feather  and  muslin  flowers;  satin  atitA 
embroidery. 

124.  Sisters  of  Mercy,  The,  Lower  Baggot-f>treet, 
Dublin. — Limerick  lace  dress  and  Bishop's  rochet ;  gnipBrc 
flounce,  berthes,  and  sleeves ;  double  point  crochet  berthe 
lappets,  sleeves,  &c. ;  embroidered  baby's  rc»l)e.  colUis, 
handkerchiefs,  &c. ;  Honiton  Lice  crochet  collar  and  sWvm: 
gold  embroiderj'  on  white  satin ;  the  work  of  the  chiklren 
of  the  Industrial  School  of  the  Sisters  of  Mercy. 

125.  Smaii^  Mrs.  James,  George-place,  PlymaulL— 
Worsted  embroidery. 

12G.  Smith  &  Barber,  Knightsbridge,  London.  Despiffi 
and  Manufacturers. — Specimen  of  fl(>or-cl«»th,  showing  the 
various  stages  of  the  process  of  manufacture,  fmm  the  nw 
material  of  stout  canvass  to  the  finished  fabric  ;  nni.*heii  piece 
of  floor-cloth  with  the  separate  impression  made  by  etck 
print ;  also  the  prints  by  which  the  pattern  was  executed. 

127.  Society  for  the  Promotion  of  Irish  Mjlxt- 
FACTURE  .VNi)  INDUSTRY,  Anglesea->treet,  DubUn. — Gl«» 
case  containing  specimens  of  needle- work  executed  in  the 
Training  School  of  the  Society. 

128.  SPARK.S,  R.,  Sufiblk-street,  Dublin.  Propriety- 
Specimens  of  Axrainster,  velvet  pUe,  tapestrj*.  and  Braeeb 
cari>ets,  and  hearth  rugs. 

129.  SrRATT,  Very  Rev.  John,  D.D.,  Aungier-rtrert 
DubUn. — Lace  work  executed  by  the  children  of  Dr.  Spitt* 
Industrial  School  in  ^^'hitefriar-8t^eet, 

130.  Stei'henson,  Miss  Margaret,  Meath -street  Db^ 
lin. — Converte,  in  netting- work. 

131.  Stokes,  S.,  KcN-in-street,  Police  Barrack,  DobIJa 
— Table  cloth  of  mosaic  cloth-work,  detaiUng  the  life  •i'* 
British  soldier,  containing 250  flgures  and  consisting  of  sm«D 
pieces  of  cloth  fine-drawn  together ;  pic*turetf  of  the  suae 
work. 

132.  Swektman,  Mrs.,  Pembroke-street,  DublixL—Aa 
opera  cloak  handsomely  embroidered ;  a  baby's  cloak  «■»- 
broidered. 
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1S3.  Stmes,  BliM  Charlotte,  Soeeville,  Clane. — Table 
cover  made  of  feathers,  principally  Iriah,  but  some  Indian, 
embroidered  and  lined  with  silk. 

134.  Tallaoht  Industrial  School,  Mrs.  Lentaione, 
Patroness,  Tallagfat  House,  Tallaght,  near  Dublin. — Spe- 
dmen  of  muslin  worked  by  the  children  of  Tallaght  In- 
doatrial  School 

185.  Taylor,  Hon.  Mrs.,  Ardgillan,  Balbriggan,  Co. 
DabUn. — Tnrki^  embroidered  table  cover,  brought  from 
Cooatantinople  by  Lieutenant-Colonel  Taylor,  M.  P. 

136.  Tatlour,  Miss  L.,  Corballis,  Drogheda,  Proprietor. 
— Fire-screen,  with  family  arms  emblazoned  thereon  in 
needlewoiiL 

137.  Thomfsoit,  W.,  Stonehaven,  Designer  and  Manufiic- 
tiirer. — Strong  cover  carpeting,  made  of  wool  engine  waste. 

138.  Tiohe,  Ladt  Louisa,  Innistioge. — Specimens  of 
Innistioge  laoe. 

139.  Todd,  Burns,  &  Co.,  Mary-street,  Dublin. — Irish 
needlework  and  crodiet  lace. 

140.  TowN8E!n>,  6.,  Friar's-walk,  Exeter. — Designs  for 
book  iOostrations,  for  lace,  and  for  brooches,  &c 

141.  Trench,  Hon.  Mrs.  Henry,  &  Mrs.  Frederick, 
Cangort  Park,  Shinrone,  Patronesses  of  Cangort  Park  and 
Cloghjordan  SchooU. — Lady's  embroidered  collar ;  infant's 
embroidered  body. 

142.  Trknch,  ICaria  M.,  JamesVstieet,  Dublin,  De- 
agDcr. — ^A  piece  of  embroidery. 

143.  Yee^-ers,  Mrs.,  Industrial  School— Shawl,  from 
nettles,  bleached ;  scarf  from  daisies,  bleached ;  polka,  from 


japonica,  bleached ;  parasol,  from  sweet  pea,  bleached ; 
polka,  from  marsh  mallow  ;  parasol,  from  nasturtium  ;  pa- 
rasol, from  convoh'ulus ;  ten  specimens  of  flax  from  fibres 
of  plants;  cloth  manufactured  from  the  wild  bog-down, 
mixed  with  wool 

144.  Warren,  Mrs.  H.  M.,  Molesworth-street,  Dublin. 
— Embroidered  counterpane,  in  needlework. 

145.  Welsted,  Mrs.  H.  S.,BaDywalter,  Castletownroche, 
Co.  Cork- — Richly  embroidered  cambric  pocket  handker- 
chief, collar,  chemisette,  baby's  cap,  &c.,  worked  in  Shan- 
ballymore  Industrial  School 

146.  Whttwell  &  Co.,  Kendall,  Manufocturers. — Spe- 
cimens of  Kidderminster  carpeting. 

147.  Whytock,  Richard,  &  Co.,  Edinburgh. — Spe- 
cimens of  new  tressel  fringe ;  and  patent  tapestry  net  for 
curtains. 

148.  Williams,  Mrs.  J.  E.,  Home  Ville,  Rathminea, 
Dublin. — Berlin  wool  tapestry. 

149.  Woodward,  H.  &  Co.,  Kidderminster,  Manu&c- 
turers. — Carpets;  Toumay  velvet  pile;  Persian,  Turkey, 
Brussels. 

160.  Woods,  Louisa  C,  Whitestown,  Balbriggan,  Co. 
,  Dublin. — Scarlet  Turkish  embroidered  table  cover. 

161.  Yates  &  Niohtinoale,  Gutter-lane,  London,  and 
Fountain  Works,  Mitcham,  Manufacturers. — Printed  cloth 
table  covers,  and  embossed  cloth  table  covers,  shown  as  spe- 
cimens of  printing  and  em  bossing,  in  imitation  of  needle- 
work, &c 
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ARTICLES   OF   CLOTHING. 

TO  a  reflective  mind  not  the  least  suggestive  department  of  the  Exhibition  was  ttiat  which  iUostrmted  the 
Costume  of  the  time.  Whether  viewed  historically  or  artistically,  the  subject  is  interesting.  Sercnl 
contributions,  of  various  character,  indicated  the  remarkable  changes  which  have  from  time  to  time  taken 
place  in  the  fashions  of  our  own  and  other  countries  ;  and  certainly  seemed  fulljr  to  justify  the  reproach  of 
fickleness  and  absurdity  cast  upon  our  national  apparel.  It  was  not  a  little  curious  to  contrast  the  ridicii- 
lously  complicated  adornments  of  Queen  Elizabeth  s  reign  with  the  ball-room  dresses  of  the  present  day ;  or 
the  easy  garments  of  our  male  predecessors  with  the  most  uncomfortable  and  ungraceful  attire  into  which  ve 
now,  by  some  curious  process  of  compression,  contrive  to  narrow  ourselves.  Who  was  not  amused  in  ezaniii- 
ing  the  singular  collection  of  Mr.  Sparkes  Hall,  by  the  antic[ue  articles  of  shoes  uid  boots  in  which  our  an- 
cestors displayed  or  concealed  the  neatness  or  the  dumsmess  of  the  foot,  as  fashion  dictated?  No  wan 
ludicrous  contrast  could  be  presented  than  between  the  Norman  shoe,  with  its  elongated  toe  and  ornamental 
chain,  and  the  marvellously  small  and  high-heeled  indescribability  into  which  the  ladies  of  a  much  more 
modem  epoch  inserted  their  Chinese  feet— ^ou?,  it  were  impossible  to  tell.  The  Merry  Monarch  laxnriatcd 
in  roomy  and  not  over-neat  yellow  leather  boots  perfectly  shapeless,  and  depending  for  ornament  alone  on  a 
massive  buckle ;  how  changed  is  the  appearance  of  those  indispensables  to  king  as  well  as  peasant  now,  and 
how  improved  the  arts  of  contrivance,  even  in  this  small  particular,  both  as  to  material  and  form.  Not  lev 
curious  was  it  to  mark  the  changes  which  the  covering  for  the  head  has  undergone,  although  the  reenh  is 
confessedly  no  credit  to  the  march  of  improvement.  We  have  the  low  round  cap  of  the  Frank,  exalted  into 
the  conical  Cromwellian,  and  distorted  mto  shapes  various  as  fancy  could  devise,  until  the  present  inconve- 
nient and  uncomfortable  fooPs  crown  became  the  rage.  Equally  interesting  was  it  to  observe  the  appard  of 
different  countries,  so  far  as  they  were  illustrated  by  garments  from  the  simny  East  and  frigid  North, — from 
the  hills  of  India  and  the  isles  of  Japan. 

But,  considered  artistically,  both  the  material  and  the  forms  of  our  costume  open  a  lar^  field  for  reflecdoo. 
With  what  exquisite  delicacy  and  elaborate  beauty  the  Hindoo  female  traces  her  embroideries,  as  she  did  d 
old,  when  this  occupation  was  the  accomplishment  of  the  daughters  of  kings.  How  fine  is  the  texture  of  the 
shawls  of  Decca  and  Cashmere  ;  and  even  the  garments  woven  by  the  savage  are  not  destitute  of  design. 
But  what  long  years  of  struggle  and  triumph  find  their  memorial  in  every  product  of  the  loom  ;  Mid  how 
much  of  the  greatness  of  our  country  has  been  enhanced  by  those  inventions  which  have  furnished  us  and  the 
human  family  with  our  simplest  requirements.  If  we  view  these  productions  in  fabric  and  in  apparel  with 
reference  to  the  art  displayed  in  them,  we  find  much  to  admire ;  for  the  more  artistic  knowledge  of  the  prai- 
ciples  of  design  which  now  prevails  is  appearing  most  markedly  in  the  attire  of  the  people.  If  we  criddw 
dress  as  a  fine  art,  while  there  is  much  to  please  the  eye,  there  is,  however,  also,  undoubtedly,  much  to  oSeod 
it.  We  are  not  yet  proficient  in  the  science  of  form  as  applied  to  attire.  The  tendency  is  more  to  the  awk- 
ward, ungraceful,  close-fitting,  and  cumbrous  style  of  dress,  than  to  the  easy,  flowing,  and  natural  fccni, 
which  accommodates  itself  to  the  motions  of  the  frame,  and  gives  fidl  play  for  its  development.  As  we 
examine  the  different  articles  of  dress  exhibited  in  our  large  show-rooms  of  fashion,  we  cannot  but  lameot 
that  elegance  and  comfort  should  be  so  largely  sacrificed  to  a  capricious  whimsicality  which  adopts  and  im- 
poses upon  us  every  eccentric's  absurdity  ; — in  one  year  bur}'ing  us  in  a  bonnet  deep  as  the  hood  of  afiritff 
and  in  another  exposing  us  in  an  equally  ridiculous  extreme  ;  now  scorning  the  fetters  of  a  stocky  and  agiis 
putting  us  in  the  pillory  daily.  Assuredly  much  has  yet  to  be  done  in  the  reformation  of  our  style  of  d««» 
so  as  to  make  it  at  the  same  time  convenient  and  becoming.  The  rule  which  should  guide  us  in  regmrdiiig 
the  novelties  which  are  placed  before  us  is,  the  combination  of  elegance  of  pattern  and  form  with  convenience 
and  comfort.  There  can  neither  be  beauty  nor  ease  so  long  as  we  prefer  the  stiff,  hard  lines  of  ourpreeeBt 
mode  to  the  flowing  robes  of  other  nations  and  other  times.  There  is  much  difference  of  taste  m  the* 
matters,  but  to  us  the  imincumbering  garment  of  the  Greek  peasant  girl  is  in  some  respects  more  plesong 
than  the  straitened  dress  of  a  city  belle J.  A.  S. 

HOSIERY  AND  GIX)VES. 

The  manufacture  of  hosiery  has  long  been  carried  on  in  this  country',  the  goods  produced  at  Balbrigsio* 
near  this  city,  having  a  world-wide  reputation.  Balbriggan  hosiery  has  been  patroni2«d  by  royalty,  awl  hy 
many  of  the  nobility  and  gentry  not  only  of  the  country,  but  throughout  the  United  Kingdom,  and  eTen  •» 
export  trade  in  these  go(Kis  is  carried  on  to  a  small  extent  to  other  nations.  But  notwithstanding  thar 
acknowledged  excellence,  and  the  high  favour  in  which  they  stand,  the  manufacture  has  not  made  progKJi 
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mi  Balbnegan ;  the  goods  there  produced  standing  much  in  the  same  position  m  tlie  Irish  pcmlins — excellent 
of  tlietr  cEbs,  in  short,  the  best  that  are  produced — -but  flo  expensive,  as  compared  with  the  Nottingham 
hosiery,  a«  to  have  only  a  compiiratively  liimted  dcumnd.  The  branches  of  raanulactun?  whii-h  can  be  said 
to  be  peculiarly  Irish  are  those  of  linen,  poplin,  and  luisiory.  The  lirst  of  these,  since  the  removal  of  all  leds- 
Udvc  interference  with  the  trade,  is  able  to  enter  h*to  successful  eonipetitiou  with  the  productions  of  ouier 
Euuions ;  the  soil  iind  cbniate  of  the  country  being  well  adapted  for  the  growth  of  the  raw  material,  and  the 
manuliictare  being  for  the  most  part  in  the  handii  of  large  capitaliiits  who  briujir  enterprise  and  intelligence 
to  thdr  aid.  The  popUn  and  hosiery  gootLs  stanrl  in  a  j^mewliat  diflferent  position.  In  tho^;  we  have  no 
fldranUges  so  iiur  as  regarthi  the  raw  material,  which  in  both  cases  is  imported.  But  in  the  production  of 
the  respeetive  articles  a  high  standard  of  perfeetiou  has  been  attained,  which  for  years  pajst  it  has  bet-n  the 
aim  of  the  manuiacturers  to  keep  up,  almost  irrespective  of  price  :  probably  on  the  ground  that  in  producing 
goods  for  the  wealthy  a  small  reiiuction  in  price  would  be  no  consideration,  and  that  idthough  this  policy 
nught  stand  in  the  way  of  any  very  extended  tra«le,  yet  tlie  prolita  on  what  i**  produced  may  compensate  for 
it.  In  this  resjpect  we  had  on  a  previous  oocaaion  to  call  attention  to  the  diffennit  pohey  pursued  by  the 
English  and  Inah  manufiicturers — the  former  making  economy  of  prrKhjction  the  chief  consideration,  for  which 
oouity  waa  saerificed,  and  the  latter  otUm  kwking  mainly  to  quality,  almost  irrespective  of  price,  Wheru 
either  confiideration  is  attended  to,  irn^stKK'tive  of  the  other,  a  great  mi^Jtake  is  oonimitted-  For,  notwith- 
gtiinding  the  admitted  excellenee,  nay,  the  gre^it  superiority,  of  the  Irish  goods,  there  nva  not  half  a  dozen 
master  manufaeturers  en^^aged  in  either  the  fMjplin  or  hosiery  trade  in  this  countri* ;  and,  what  is  more,  none 
oitheaB  are  on  an  extensive  sede — at  least  when  compared  with  the  opt^mtitius  of  the  manufaeturers  on  the 
otiier  aide  of  the  channel*  On  the  other  hand,  so  far  has  tbe  rage  for  cheapness  been  carried  by  some  of  the 
*>ig<?f**  manufa^rturers,  that  tlie  quality  of  their  goorls  is  so  corapletely  at  a  discount  at  almost  any  price,  that 
libtf  can  alone  look  to  an  export  trtide.  But  even  in  the  foreign  markets  certain  dasaei*  of  English  gtiods 
119  90  little  valued  as  to  bo  absolutely  unsaleable  ;  and  in  those  caseB  where  the  quahty  Ls  not  at  once  recog- 
nisable by  the  eye,  which  comprise  a  large  chiss  of  articles,  the  manufactun.*s  of  Birmmgham,  Sheffield,  ami 
certain  other  places,  unless  in  the  case  of  well-etftabbshed  bouses,  are  regarded  with  great  suspicion.* 

The  extremes  of  wliich  we  here;  sjKjak  infiicate  a  state  of  affairs  which  enterprising  and  intelligent  manu- 

^^eturcTB  can  readilv  turn  to  account.     The  prints  of  Hoyle,  and  the  cutlery  numufaetured  by  Rodgerii,  have 

^^Bteuaed  a  eoctnopoUtan  reputation,  simply  because  in  these  cases  quality  has  continued  at  all  times  to  be  a 

H^^^anr  consideration,  while  chejipness  haj>  not  been  overlooker!.     80  in  the  Irish  hosiery  trade,  there  is  great 

room  lor  the  exercise  of  those  considerations  which  ftb^sars,  Hoyle,  Rofigers,  and  many  others,  have  so  sue- 

covl^ly  turned  to  account.     In  the  productiou  of  Irish  gm>ds,  in  many  dispart  men ts,  exc*?llence  in  quabiy  is 

tlie  gneat  desideratum,  and  in  none  more  than  in  that  to  which  we  are  now  directing  attention ;  but  while 

wc  hope  never  to  see  the  ilay  when  quahty  will  be  diHregfinled,  or  wht^n  it  will  even  become  a  secondary  con- 

nderation,  we  are  desirous  of  seeing  economy  of  production  carried  to  a  greater  extent  than  it  is  at  present, 

m  lliat  onr  manufacturers  may  be  enabled  to  extend  the  field  of  their  operations  by  suctx^ssful  eompetition 

WTth  t^  r  ions  of  other  conn triea* 

Th  'I  of  the  stocking  frame  dates  so  far  back  as  1689,  when  it  was  brought  before  the  public  by 

the  Bev  n  .  i>  e,  its  first  operation  being  at  Nottingham-  The  chief  Hcats  of  the  manufacture  at  the  present 
daf  aiv  it*  Xottinffhanjshin*,  Derbyshire,  and  Leicestershire,  and  also  to  a  small  extent  at  Go(!aJming  ui  Sur- 
ff  r  '  ^  -t  Balljrjggan.  The  proiluction  of  hosier)^  gncxls  is  abo  carried  on  at  Ilawiek,  Throughout  Ireland 
ih  J  of  stockings  is  carried  on  as  a  branch  of  domestic  industry,  but  the  cctnsumption  is  for  the  most 

l**Ai ..  vw.xi...etl  to  the  families  in  which  the  work  is  produced.  In  the  south  and  west  this  trade  is  carried  some- 
what beyond  the  locid  demand,  but  the  fpantity  ofgoods  thus  brought  into  the  market  is  inconsiderable.  Tlie 
fetursis  of  the  hosiery  trade  of  the  United  Kingdom  are  stated  to  exceed  ^3,600,000  per  annum;  and  the 
«WBbar  of  firames  at  work  is  over  fifty  thousan*b  The  number  of  hands  employed  in  England  atone  is  about 
llnndmd  thousand,  consisting  of  about  an  equjil  numlx-r  of  fK^r$<jns  i>f  both  sexes.  Until  lateJy  the  pnu-tice 
I  lieen  to  work  the  frames  entirely  by  hand  in  the  dwellings  of  the  workmen  ;  but  within  the  jiast  few  years 

J  the  great  seats  of  the  hosiery  trade  some  progres«  has  been  made  in  collecting  the  frames  into  factories,  in 

aiefw  of  which  steam-power  is  employed. 

Ill  the  production  of  the  finer  class  of  goods  here,  only  one  stocking  is  produced  in  the  frame;  and  in  the 
OMe  of  drawers  and  vests  the  several  parts  an>  pro<iuced  st:*parately,  and  sewed  together  when  completed*  In 
tibe  dbespcr  class  of  articles,  however,  the  material  is  produced  in  a  largi^  web,  out  of  which  articles  of  the 
iijfrwxiit  kinds  are  cut,  as  a  t^or  cuts  out  our  ordinary  garments  ;  and  they  are  afterwards  sewed  up.  'Hie 
jprmi  sujicriority  of  the  former  practice  is  so  obvious  as  not  to  require  illustration ;  but  the  extent  to  which 
BB  10  carried  by  the  latter  plan  is  truly  surprising.    Some  of  the  rec^-ntly  invimted  frames  are  capable 

J  worked  bv  a  youth,  and  of  producing  in  a  week  as  many  framework  knitted  seeks  as  can  be  cut  untl 

I  ap  into  sevTenty*five  to  one  hmidred  dozens  of  small  women's  hose.     Spt^cimens  of  this  class  of  goods 
)  to  be  teen  in  the  Exhibition  of  I80I,  weighing  14  oz.  per  doeen,  and  olfered  wholesale  at  2^.  2d.  per 


*  As  bomag  upon  this  subject  an  iotoeatlng  Jitatement 
wm  wmAt  «t  ibe  last  Amitud  CntJci^^  Feast,  in  SbefHc1<l.  In 
AetK^bn$  tbe  pfoqiecia  of  the  great  branch  of  tradi?  which 
li  lhB«  so  ms&ieaAwffy  carried  on,  the  importance  of  ilu  in- 
OMsad  diilllt  of  atteotiou  being  devoted  tu  the  quality  of 
llli  (gosds  wwm  ftxtmigly  bisiste<l  upon.  It  was  ^itAtiMl,  that 
^  iht  other  tide  of  the  AflAtitic  the  EnglLnh  axe  will  not  he 
talsea  10  any  Mtoation  in  whtch  it  caanoi  be  easily  rephict^ 
or  i«paif«l»  as  so  ^rery  UiUq  tidiance  can  be  pUced  npau  it ; 
aai  lial  ta  tmik  cases  tooad  eoonomy  is  exerciDed  by  pro- 


curing the  really  good  artide,  almost  irreapt'Cti  ve  of  th©  price 
at  which  it  may  be  sold.  We  mcn^ly  cite  this  as  an  illu*- 
tnition  of  the  fcmli^h  extent  to  wiiit  h  the  rape  for  cheap 
goods  has  been  carried,  the  eril  of  which  in  the  cajie  in  qaes- 
tion  18  90  great,  that  unlisas  remedied  without  delay,  Sheffield 
goods  will  CMAc  to  bring  any  price  in  the  market,  onloss  in 
m  for  a,^  they  are  the  production  of  thoae  maoaikctureiB  who 
cuitliDoe  to  nialutniii  a  lilgh  cimmcterhi  the  tjade,  uid  who 
do  not  allow  their  mime)  to  be  affixed  towythiJig  whkh  is 
not  of  g4»d  fjuality. 
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dozen  ready  for  the  market !    Well  may  it  be  said,  indeed,  that  this  presents  one  of  the  most  remaikabfe 
instances  of  the  power  of  improved  machinery  to  cheapen  production  ever  seen. 

The  Irish  hosiery  trade  was  at  one  time  of  considerable  importance,  both  in  the  production  of  silk  and 
cotton  fabrics.  The  first  record  which  exists  of  the  statistics  uid  state  of  the  trade  is  dat<Kl  so  far  back  as 
1748,  at  which  period  it  is  stated  to  have  been  in  a  flourishing  condition.  At  a  meeting  held  in  that  year  to 
regulate  the  trade,  which  was  presided  over  by  Alderman  Jomi  Ross,  then  Lord  Mayor,  the  number  of  work- 
men was  stated  to  exceed  seven  hundred,  which  far  exceeds  that  of  the  persons  now  engaged  in  it.  In  1754 
an  addition  was  made  to  the  number  of  firames  at  work,  to  which  a  further  increase  was  made  in  1755.  In 
1779  there  were  1500  workmen  enrolled  as  belonging  to  the  trade,  300  of  whom  were  engaged  in  the  prodnc- 
tion  of  silk  fabrics.  But  it  should  be  observed,  that  the  silk-hosiery  business  had  nothing  to  do  with  the 
Spit^elds  trade,  and  hence  was  not  under  the  surveillance  of  the  Royal  Dublin  Sodefy.  Tne  hosiery  trade 
was  not  confined  at  this  {)eriod  to  the  metropolis;  Cork,  Waterford,  and  several  other  places, had  factories; 
and  it  continued  to  flourish  until  the  beginning  of  the  present  century.  The  requisite  materials  do  not 
exist  to  enable  us  to  form  an  opinion  as  to  the  precise  causes  which  led  to  the  rapid  and  continuous  declen- 
sion of  the  business  from  that  period ;  more  especially  as  the  linen  trade  and  other  branches  of  industiy 
enjoyed  an  unexampled  prosperity.  In  1824  the  number  of  persons  belonging  to  it  was  reduced  to  350,  sinee 
which  period  it  appears  to  have  remained  nearly  stationary.  After  the  year  just  mentioned  it  wiU  be  ^ 
parent  that  the  alteration  in  the  fiscal  regulations  afiecting  the  silk  trade  would  exercise  an  influence  upon 
the  silk  hosiery  similar  to  what  it  did  on  the  Spitalfields  trade ;  and  accordingly,  in  1832  we  find  that  the  lait 
vestige  of  that  manufacture- had  disappeared. 

Balbriggan  is  now  the  seat  of  the  Irish  hosiery  business,  the  goods  produced  there  being  remarkable  for 
their  fine  quality.  In  1796  this  branch  of  industr}^  was  introduced  there  by  Mr.  Joseph  Sm}th ;  and  in  1820 
the  establishment  of  Smyth  and  Co.  was  opened  in  this  city,  by  whom  the  character  of  the  trade  has  been 
creditably  maintained,  and  who  continue  to  be  the  principal  employers.  At  the  present  period  there  are 
altogether  about  200  frames  at  work  in  the  trade,  about  one-half  of  which  are  engaged  in  the  productioB 
of  what  is  termed  coarse  goods ;  and  the  number  of  persons  of  all  kinds  engaged  in  the  business  in  tnis  ooontiy 
is  about  320 — but  a  smaU  proportion  of  what  are  employed  in  many  single  manufactories  on  the  other  m^ 
of  the  Channel. 

The  persons  who  now  carry  on  the  trade  are,  Smyth  and  Co.,  Wilson  and  Armstrong,  and  Appkyard,  all 
of  whom  have  establishments  m  this  city.  A  few  frames  are  kept  at  work  by  M.  Moran,  of  Stephen  s-green. 
The  collection  of  Smyth  and  Co.  was  possessed  of  special  interest,  both  on  account  of  the  varietv  and  exeel- 
lenoe  of  the  goods,  some  specimens  of  which  illustrate  the  Quality  of  the  best  articles  manufactiutnl  at  di&rent 
periods,  thus  affording,  as  it  were,  a  practical  history  of  tne  progress  of  improvement ;  the  several  stages  in 
whidi  are  strongly  marked,  as  might  be  seen  by  comparing  the  ^oods  of  1810  uid  1824,  and  these  aeain  with 
those  of  the  present  day.  One  dozen  of  pairs  of  tne  finest  ladies*  stockings  in  the  collection  weired  7oa. 
The  contributions  of  gloves  to  the  Exhibition  were  not  so  numerous  as  might  have  been  expected.  Thb 
branch  of  the  trade  is,  however,  a  most  important  one.  The  places  in  England  at  which  it  is  largely  carried 
on  are,  London,  Yeo^,  Worcester,  Woodstock,  Torrington,  Hexham,  and  Witney.  The  value  of  the  yeari? 
produce  is  estimated  at  about  a  million  sterling,  and  the  total  number  of  hands  employed  at  these  places  u 
about  46,(K>0.* 

Limerick  has  long  been  famous  for  the  manufacture  of  gloves,  though  we  believe  it  has  been  decreasing 
of  late,  owing  to  the  active  competition  of  those  engaged  in  the  trade  in  England,  and  on  the  Continent 
That  locality  was  represented  by  J.  Burke,  who  exhibited  gloves  in  a  great  variety  of  skins.  The  other  ex- 
hibiters  were  W.  Meehan,  M.  Moran,  and  J.  Watkins,  all  of  this  city ;  but  on  the  whole,  this  class  of  artidtf 
was  very  imperfectly  illustrated  in  the  Exhibition. 

HATS  AND  CAPS. 

The  excellence  of  the  goods  produced  by  several  parties  in  this  branch  of  trade  in  this  city  has  long  been 
acknowledged,  and  the  extent  or  the  local  trade  is  far  beyond  what  it  is  commonly  supposed  to'be.  In  the  ni- 
nufacture  of  hats  this  country  enjoys  a  peculiar  advantage  as  compared  with  England,  in  the  lower  duty 
charged  on  spirits,  a  considerable  consumption  of  which  t^es  place  in  it.  In  both  cases  the  silk  for  the  fini 
qualities  of  hats  is  obtained  from  Lyons,  as  the  pecuhar  lustre  of  the  dye  there  given  to  it  has  not  been  sac- 
oessfully  imitated  elsewhere  ;  and  so  far  as  this  is  concerned  the  English  and  Irish  manufacturers  aie  •>'»ft^ 
on  a  par.  The  raw  material  used  in  the  body  of  hats  of  all  kinds  is  mainly  of  home  production,  so  that  hat 
no  drawback  is  sustained  ;  while  the  existence  of  a  large  local  demand  at  all  times  confers  a  great  advantage 
on  the  home  producer  over  his  rival  in  another  coimtrj'.  As  regards  the  consumption  of  spirits  in  the  msna- 
facture  of  hats,  we  are  not  in  possession  of  statistics  which  would  lead  us  to  any  correct  approximati<Ni  oflbe 

nintity  used  ;  but  we  have  been  assured  by  persons  in  the  trade,  that  it  is  so  considerable  as  to  ?*mV?  tk 
2rence  in  the  outlay  in  an  English  and  an  Irish  hat  manufactory-  an  important  sa>'ing  in  favour  of  the 
latter. 

Some  of  the  manufacturers  of  this  city  do  a  large  business  in  the  production  of  the  unfinished  article  fcr 
the  supply  of  those  engaged  in  the  trade  m  the  large  towns  throughout  the  country,  who  merely  finish  offtk 
goods  which  they  obtain  in  the  metropolis ;  and  although  the  finish  of  hats  turned  out  in  this  way  nuy  oot 

•  Glovpfl  play  a  conspicuous  part  in  many  national  cus-  judge,  u  not  generally  known.    In  fonner  times  the  jodgei 

toms  which  onjjinated  in  tho  days  of  chivaliy.     The  origin  of  the  land  were  prohibited  fi^m  wearing  giow  co  the 

of  the  custom  which  prevails  in  these  countries  at  a  maiden  bench,  and  hence  the  custom,  when  there  was  no  juScal 

assizes,  when  a  (Miir  of  gloves  is  presented  to  the  presiding  business  to  discharge,  of  presenting  a  pair  of  gloves. 
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W  K>  good  m  that  of  some  of  those  imported,  yet  th&r  superiority  in  point  of  dumbility  causes  a  considerable 
trade  to  l*c  learned  on  in  this  manner. 

TU«?i  f<>iindation  of  the  hat  being  formed  by  the  process  termed  felting^  as  dii?tinpiished  from  weatting^  it 
is  of  course  the  shorter  kinds  of  wool  that  ane  best  adapted  for  thf!  piiri^ose^  for  reasons  which  we  fully  *?x- 
"*^-ied  when  treating  of  the  woolkm  manufactiire.   The  outer  covering  15  composed  of  dilTt^n'tit  kinds  of  fur, 
m  Uie  finer  bats  it  is  of  silk.     In  the  case  of  cs?rtain  hats  there  is  a  uniformity  of  matoi*ial  throughout, 

^    ^  no  external  covering  to  impart  an  appearance  different  from  that  of  the  body  of  the  bat;  but  of 

ivement'i  in  this  branch  of  mdustr)^  the  ui^  of  silk  for  the  outer  covering  has  been  the  most  im* 

K,3.in.  ar.  imparting  a  degree  of  elegance  possessed  by  no  other  matcriaL 

There  are  tew  articles  of  personal  attire  that  have  formed  the  subject  of  so  much  discussion  as  the  bat^j  the 
form  and  texture  of  which  have  Ixjen  much  criticised^  and  apparently  not  without  reason*  Various  modifi- 
cataooa  have  been  proposed^  and  some  have  even  been  introduced ;  still  the  bat  has  n^Tnained  for  years  without 
aheratioii^  if  we  except  the  greater  or  less  bi-cadth  of  rim^  and  the  height  and  size  of  the  crown,  which  have 
varied  according  to  the  capnce  or  fashion  of  the  day,  A  cylinder  dose  at  the  top^  and  with  a  rim  round  the 
open  ejndi  must  tit  tlie  head  so  tightly  as  to  prevent  being  Mown  off  by  everj'  passing  breeze;  and  being  ex- 
posed to  all  weathers  it  must  necessarily  be  made  wat4.^rproof ;  but  both  oftliese  properties  combine  to  render 
the  bai  at  once  unhealtby  and  un(M)mfortab]e.  So-eaUed  ventilating  hats  have  been  intro*lu<H^,  but  they  do 
not  sppear  to  have  presented  any  peculiar  advantages,  from  the  smml  amount  of  favour  with  which  they  have 
bsBD  'Teeeiveu. 

A  modification  of  the  hat  was  exhibits  by  ]Mr,  Fulton,  of  Glasgow,  which  displayed  considcTable  inge- 
noity,  and  se«^ms  tti  be  well  calcukted  to  remove  some  of  the  greatest  drawbacks  to  which  the  common  hat 
it  Hable.  This  invention,  which  has  been  protected  by  patent,  has  reference  to  certain  modifications  of  the 
!mingand  internal  fitting??,  by  providing  agamst  the  hanl  prej^surt;  of  the  ordinar}^  hat,  while,  at  the  same  time, 
ventuatioti  is  secured.  In  the  liunexc^  engrariugs.  Fig.  1  is  a  plan.  Fig.  2  a  section  of  a  hat  so  constructed, 
mwtA  '^Iq,  3  b  a  view  of  the  lining  do-  „.  „.     ^ 

•^    —     "   •  '  ■  '  -        ^'       -  Fj|?.  I.  Fig.  2. 
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Fig.  5. 
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rentilator  Hat, 


The  Kning  a,  which  is  mude  of 
a  mat  slightly  leas  than  the  interior  of 
the  body  of  the  hat  b,  is  suspended  on 
a  wire  c^  which  nasaes  round  the  top, 
and  »  ahown  partly  uncovered  in  Fig.  "2, 
Tim  wire  i»  supported  by  four  or  more 
fiat  stripa  of  brass  d,  fixed  to  the  hat 
bodir  St  the  rim.  In  the  interval  Ije* 
ln^WP  these  strips  are  an  equal  number 
of  ilripa  II  ottaclied  to  the  wire  c,  and 
i^lflihed  to  the  lining  :  these  being  eo- 
Vii^  if  desired.  The  brass  strips  act 
d^fatty  »*»  «|inng«,  causing  the  lining  to 
aecomii  If  to  the  form  of  the 

haadL    >  iramingement  adopt- 

ed  ke»  ing  stretched;  a  fine 

wSre  "  "i  p^pi^n  **  being  run 

ffllQIld  tiM'  iKHtinu  ottnc  lining  to  assist 
in  beeping  it  in  shape.  The  arrange- 
laeiKt  of  uie  bnus  supporting  pieces  is 
fOiO^rtlble  of  modification  :  for  instanc6 
the  fttpports  i\  and  stn^tcberH  e,  may  be 
famea  m  one  piece,  as  in  Fig.  4,  the 
deMseoding  piece  being  a  little  on  one  side  of  the  support  to  allow  of  closer  compression  ;  or  again,  the  piece 
oiav  be  duplex  as  in  Fig.  5.  In  tlie>sc  figun^s  aa  are  front,  and  nn  edge  riews  of  the  springs,  the  small 
boKii  showmg  the  manner  of  attach uiont.  This  arrangement  of  a  loose  lining  aiTords  an  easy  self-adjust* 
flHBt  to  tiir*  hea<i.  Ilie  pressure  is  like  that  of  a  well  fitting  cap  ;  and  to  promott?  ventilation  thin  slips  of 
eorfc,  or  other  bght  material,  may  be  interpo<*i?d  between  the  lining  and  the  tat  body. 

Of  6^  there  were  most  of  the  varieties  in  use,  including  military  and  undress  caps,  but  in  neither, 
as  regards  style  or  material,  was  there  any  feature  caUing  for  special  remark. 

The  manu&cture  of  straw  botmets  is  carried  on  to  u  largo  extent  in  particular  localities  in  England,  but 

thif  cwtuitiy  it  can  scareelr  be  said  to  be  localized.     It  ia  obvious,  however,  that  the  production  of  straw 

tmgbt  be  advantageously  carried  on  in  a  country  where  manufacturing  industry  has  as  yet  absorbed 

of  the  female  population,  and  where  the  raw  material  of  most  kinds  may  h^  obtained  in  any  quantitj 

Ib  maDy  cases  straw  plaiting  would  be  carried  on  with  much  greater  advantage  to  the  peaaantiy 

]ace  or  sewed  muslin  trade,     llie  caprice  of  fashion  is  almost  omiiipotcut  in  ever^ihing  reiemng  to 

boimeta ;  but  at  all  times  straw  bonnets  are  in  considerable  demand,  so  that  the  manufacturer  Daa 

to  suit  Uie  tbrm  and  kind  of  plait  to  the  requirements  of  the  trajde  for  the  time,  to  be  able  suocesafnUy 

on  hit  businesa. 

BOCyTB  AKD  6BOn. 

Some  of  the  ronaiks  which  we  have  made  in  other  sections  of  this  class  apply  with  eqiul  fixoa  to  hooii 

i  fihor.«.  the  manofaeture  of  which  must  in  all  cases  bo  to  a  great  extent  a  local  one.     We  ha?e  leiioii  to 

el  ;i  considerabh*  export  trade  is  carried  on  in  Irish  boots  and  shoes ;  though  it  is  somewhat  euriotas 

rable  quantities  are  also  imported.     The  extent  of  the  trade  of  even  a  few  Dublin  houses  in  this 

Di  ta  very  large,  only  a  small  proportion  of  which  is  for  home  constimption.     The  provincial  dealers 
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take  considerable  quantities  of  goods,  especially  those  for  ladies  and  children ;  and  in  some  places  in  En^and 
and  Scotland  Irish  boots  and  shoes  are  also  in  estimation,  and  meet  with  a  ready  demand. 

This  branch  of  industry  was  fairl^r  represented  in  the  Exhibition,  the  whole  collection  presenting  sped- 
mens  of  excellent  workmanship,  as  might  be  naturally  expected  in  the  case  of  goods  mann&ctured  specuStj 
for  the  occasion.  The  contribution  made  by  J.  Sparkes  Hall,  of  Re^nt-street,  London,  previoaalT  refeired 
to,  is  deserving  of  special  note,  on  account  of  the  great  interest  which  it  presented  in  a  nistorical  point  of 
view.  This  collection  contained  specimens  of  sandiQs,  shoes,  and  boots,  from  the  times  of  the  Rmnans  to  iht 
present  day,  many  of  which  are  whimsical  in  the  extreme.  Some  of  the  present  preTailing  faahioDS  ire 
eminently  obnoxious  to  criticism  on  account  of  the  absurdities  which  they  involye,  and  the  degree  to  whkli 
they  yioiate  good  taste  ;  but  the  shortcomings,  or  rather  the  excesses,  of  any  of  them  in  this  respect  are  as 
nothing  compared  with  many  of  the  ridiculous  fashions  which  prevailed  at  different  periods  in  times  pssi. 
Of  this  there  can  be  no  more  forcible  illustration  than  was  to  be  found  in  the  collection  in  question.— J.  S. 


1.  Appleyard,  H.,  Balbriggan,  and  I^wer  Sackville- 
street,  Dublin,  Manufacturer. — Plain  and  lace  cotton  hose, 
sandals,  &c ;  children's  cotton  socks ;  Berlin  wool  shirts ; 
cotton  drawers ;  woollen  vests. 

2.  Baird,  J.  H.,  Upper  Ormond-quay,  Dublin,  Manufac- 
turer.— Patent  leather,  and  plain  Wellington  and  top  boots ; 
double-soled  and  cork-soled  boots;  elastic  spring  dress  boots, 
in  satin,  Irish  tabinet,  prunella,  and  patent  cloth ;  buttoned 
and  laced  boots  in  variety ;  plain  and  patent  leather  shoes, 
&C. ;  all  manufactured  on  the  diagonal-pegged  system. 

8.  Baracix>uoh, ,  Lichfield-8treet,Tamworth,  Staf- 
fordshire, Inventor  and  Manufacturer. — Patent  dress  shoes, 
top  and  side  lining  in  one  piece ;  ladies'  and  gentlemen's 
waterproof  boots,  with  elastic  gore  for  tender  feet  and  weak 
ancles,  &c 

4.  Baxter,  R,  West-gate,  Thirsk,  Yorkslure,  Inventor 
and  Manufacturer. — Pair  of  promenade  boots,  with  clogs 
and  springs ;  pair  of  skating  boots,  with  springs,  &c. 

6.  Baxter,  William,  Grafton-street,  Dublin.— ^Ladies' 
and  gentlemen's  boots  and  shoes. 

6.  Berrall,  W.,  &  Son,  Marylebone-lane,  London,  Ma- 
nufacturers.— Walking,  hunting,  racing,  and  dress  boots, 
ladies'  and  children's  boots  and  shoes ;  samples  of  blocked 
boot  fronts. 

7.  Board>l\n,  J.  F.,  Grafton-street,  Dublin. — Shirts. 

8.  Brown  &  Sherlock,  Westmoreland-street,  Dublin, 
Manufacturers. — Hunting,  dress,  and  Wellington  boots; 
embroidered  slippers ;  walking,  shooting,  and  dress  buskins ; 
and  patent  hollow  trees  and  shapes  for  boots. 

9.  Browne  &  Payne,  Lower  Sackville-street,  Dublin, 
Manufacturers  and  Importers. — Hunting  scarlet  coat,  cord 
waistcoat,  and  improved  breeches ;  full  dress  evening  suit ; 
walking  suit ;  Irish  frieze,  alpaca,  and  Venetian  paletots ; 
llama  coat ;  clerical  coat  and  waistcoat ;  fancy  plaid  trow- 
sers ;  vests  of  tabinet,  cloth,  silk,  &c. 

10.  BuRKK,  T.,  Patrick-street,  Limerick. — Limerick 
gloves  ill  walnut  shells ;  gentlemen's  coloured  kid  gloves ; 
white  and  coloure<l  buck  and  doe  gloves ;  white  and  coloured 
dog-skin  gloves,  and  ladies'  gloves. 

11.  Butler,  W.  B.,  Castle-street,  Dublin,  Manufac- 
turer.— Silk,  velvet,  and  beaver  hats ;  summer  hats ;  cloth 
caps. 

12.  Camtbeli^  H.,  Grafton-street,  Dublin,  Manufacturer. 
— ^White  and  blue  satin  stays. 

13.  Carleton  &  Son,  Castle-street,  Dublin. — Ladies' 
boots  and  shoes. 

14.  Carrinoton,  S.  &  T.,  Stockport,  Manufacturers. — 
Beaver  and  felt  summer  hats;  satin  plu.sh  hats,  sporting 
felt  hats,  waterproof  and  flexible;  ladies'  satin  plush,  l)eaver, 
and  nap  felt  riding  hats ;  ladies',  girls',  boys',  and  children's 
beaver  and  felt  bonnets,  hats,  &c. 

15.  Clark,  Cyrus  &  James,  Street,  near  Glastonbur}-, 
Somersetshire,  Inventors  and  Manufacturers. —  Indies'  gen- 
tlemen's, and  children's  registered  boots  and  slioes  ;  varieties 
of  ladies',  gentlemen's,  and  children's  boots  shoes,  and  slip- 
pers ;  patent  elongating  gutta  percha  goloshes. 


16.  Coles,  W.  F.,  Paul-street,  Finsbury,  London,  Manft- 
facturer. — Lapbind  and  lambskin  aocks,  &c 

17.  CoLUNGs,  J.,  Great  Ormond-street,  Bloomriniiy, 
London,  Inventor  and  Manu&cturer. — An  arm  pad  or  arti- 
ficial knee  for  tailors  to  rest  then:  anna  on,  to  work  wiok 
sitting  upright  upon  a  chair. 

18.  Condon,  Miss,  Patrick-street,  Cork,  MannJGKtiinr.^ 
Ladies'  and  gentlemen's  kid  gloves. 

19.  Craig,  M.,  &  Son,  Dublin,  Manofactnren. — Laifis' 
brown  Balbriggan,  lace,  and  embroidered  hose ;  gmtlanai's 
cotton  hose,  and  Balbriggan  half  hose,  plam,  ribbed,  aad 
embroidered ;  cotton  and  silk  drawers  and  vests ;  WowtW 
lamb's  wool ;  gentlemen's  plain  and  fancy  ahirtOb 

20.  Creak,  J.,  Wisbeach,  Inventor  and  Manufiiccain'.— 
Oxford  shoes,  screw-bottomed,  made  without  wdts  or 
stitches;  waterproof  shooting  boots,  screw-bottonifed ;  ka- 
ther  gaiters. 

21.  Crottt,  J.,  Lower  Bridge-street,  Dublin,  ICanvfte- 
turer. — Ladies'  stays. 

22.  Dawson,  W.,  Duke-street,  Dublin,  Mannfiurtmir.— 
Top,  hunting,  patent  leather,  cork  soled,  and  plain  boott; 
buskins  and  shoes  in  variety ;  ladies'  leather  bnskms;  a 
pair  of  shoes  without  a  seam  ;  a  pair  of  buskins  with  screw 
bottoms. 

23.  Delany,  J.,  Lower  SackviDe-street,  DubKn,  De- 
signer and  Manufacturer. — A  new  garment  which  can  ht 
worn  cither  as  coat  or  cloak  ;  Roman  full  dress  clerical  cast 
of  Irish  manufacture  ;  trowsers  in  different  materials ;  en*- 
broidered  vests  in  goltl,  silver,  and  silk,  from  original  de- 
signs;  walking  coats  and  paletots;  vestings  and  oth«r 
woollens. 

24.  DoxEGAN,  J.,  Dame-Street,  Dublin. — Suit  of  ve*- 
ments,  cloth  of  gold,  of  French  manufacture ;  specimeiu  rf 
silk  and  trimmings  of  Irish  manufacture. 

25.  Doyle,  J.,  Mar>'-street,  Dublin,  Manufactorer.' 
Ladies'  and  gentlemen's  boots  and  shoes. 

26.  Doyle,  M.,  Wells-street,  Jermj-n-stre^t,  St  Jam»'^ 
London,  Designer  and  Proprietor. — Elastic  stays. 

27.  DuGGAN,   J.,    Capel-street,    Dublin,   Proprietor.— 

Cotton  hose,  drawers,  and  vests,  &c 

28.  Dumas,  Madame,  Dawson-street,  Dublin.  ImpatUr 
and  Manufacturer. — A  variety  of  French  corsets,  withfi^st 
and  busts  showing  the  effects  of  same. 

29.  Fulton,  A.,  Argjle-street,  Glasgow. — Fdt,  Mtis 
and  felt,  and  satin  hats ;  the  patent  self-fitting  ventilsur 
hat 

30.  Gaiiag.vn,  J.  R,,  Henry-street,  Dublin,  Maoofir- 

turer  — Slays  and  corsets. 

31.  Glflvny,  C,  Balbriggan  House,  Lombanl-«rfft 
London,  Manufacturer  and  Proprietor. — Balbriggan  l» 
siery  ;  ladies'  stockings  of  various  degrees  of  fineness;  kdi* 
fine  lace  stockings ;  gentlemen's  fine  half  hose. 

32.  Hali.,  J.  Sparkes,  Regent-street,  London.  ] 
turer. — Ancient  British,   and    Roman  shoes  and 
Anglo-Saxon   shoes  and    boots  of  the    seventh  Cfntsnr 
Norman  half  boots  of  Robert  (the  Conquerors  eldest  tai) 
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fttad  ibxs  of  the  eLarenth  century  \  Richard  C(cur  de 
i*t  tioots;  Noraum  iboea,  with  bng-pointed  toea  and 
i;  long-po&tttGd  itioeai,  worn  Uy  Richard^  Coostahle  of 
Oteitef^  In  tile  rcii^  of  Stephen  ;  King  John's  b>oota,  nclily 
deoarmled  with  circles;  King  Henr)'^  lll.s  boots,  copLnl 
ftOtti  1^  tomb  in  Westmimter  Abljejr ;  St  Swilhm's  shoes, 
tl^btts  ftod  kifti ;  elegaot  iihofs  of  the  tune  of  Edward  L ; 
iko0lh  with  t>ttiev  red^  and  white  stockittgs ;  ehoe  of  the  tlnie 
flf  Bldiafd  It. ;  boot  of  the  time  of  Edward  III. ;  ahoea  of 
Bmiy  VIIL  and  the  Earl  of  Huirey,  with  wide  toes;  boota 
of  the  time  o(f  Charles  I.  And  IL  ;  boots  and  high-qnartered 
thotsb^  WnUam  aiid  Muy ;  ihoes  dtmng  the  rdi^ns  ofGeoi^ 
L,  U.^  «id  JIL;  the  Ducbeai  of  York's  alioe«  5|  inches 
king;  her  Majesty s  boota,  shoes,  and  OTei^hoes;  I*rtuce 
Alfitiit's  boots ;  the  Princewes*  boots. 

33.  HAKSJnsSii,  A.,  Conyngham-road,  Dublin,  Manufac^ 
T,- — Militanr,   naral,   and  cooBtaliulaiy   officers'   cloth 
with  dDc  oov«»;  jap«iiiied  silk,  doth,  tweedy  and 
I  ea.p9 ;  boys'  caps,  in  variety ;  horiidiiiir  caps^  &c. 

54v  Hjitto^  &  Smtth,  Lower  Abbw-strcet,  DnbUo, 
«id  G«or^VhiIl»  BaLbriggmL — Balbriggan  homery,  in  groat 
wmnatj. 

Z5.  HiCk^Dcs,  John,  Nassati-atreet,  Dublin. — Ladies' 
boots  md  ihoe». 

S6.  JAncsoir^  Brothers,  CasHe-atreet,  Liverpool,  In- 
I  and  Proprietors. — Satin  dre.Hs  waMcoat,  covered  with 
I  point  lace,  with  [latent  button  fastener 

37.  Jexxktt^  J.^  Easex-quay,  Dublin,  Manufacturer.— 
Boot  and  glove  trees  and  stretchers, 

SS.  Josw^   Edward,   CoUege^gnen,   Dublin. — Shirts, 
$9.    KKULTf    J.f    High^stroetf     KOkeuny. — Hunting- 


40.  Kkixy,  R.,  CoDege-greeii,  Dublui.^ — Boots  and  shoes. 

cii^R,    H.,    Moont-street,    Gfria^^nor-eriuarc, 
L  netor. — J ijrenilL^  and  infantine  boot.4  and  sho^ 

fai  vKnrij   i.'i  form  and  materia] ;   stiffened  bootd  for  the 
Mippoirt  of  weak  atddee  (the  needlework  by  Ann  and  Helen 

4S.  Lawi^OB,  W.,  Lower  Exchange-etr^t^  Dublin^  Ma- 
m&ctimr^-'-'Foitable  boot  tree;  improved  bnakin  trees; 
lam  axkd  wxnneni lasts. 

43.  txtBj  A.,  Manchester,  Manuflacturer. — Bo)^'  and 
mn  s  bata,  in  alpaca,  silk,  kc 

li.  LsXAir,  Lh,  Eden^quay,  Dublin,  Alanufacturer. — Be- 
"    "U ;  vestments,  in  different  patterns;  preaching 

ilACDOiTA,  G,,  MoleswoTth'Stfect,  Dublin,  Pr»xlucer. 

aV  Own  Bo^al  Dubhn  Militia  uniform ;  Prince  of 

tunic ;  TOoming  and  fiflhmp  suit ;  self-supporting 

»  with  patent  spring ;  safety  travelling  veat,  callable 

,  and  of  sustaining  the  body  in  the  water  ;  em- 

TBsti  worked  in  Liidy  Emma  Yefiey'a  induatnal 

i;  a  II8W  ilesign  for  military  trowsers,  to  give  the 

i]f  height  to  men  of  low  stature ;  dencal  gar- 

I  irariv^. 

4€.  M*Cn?«ticr,  J.,  Katdne,  Oanick-on-Shonnoa.— 
Bdiioy  and  shirts 

17.  M*CoMAj«  &  Hoyt,  Lower  Abbey-street,  Dublin,  De- 
iJICiieri  and  Proprietors. — Depaty'Lieuteijant*!<i  uniform  ; 
eoort  dfoa ;  drtm  coats ;  embrotdered  vests  and  trowsers ; 
Atbaniaii  tcarlet  doth  embroidered  dressing-gown ;  Alba* 
niazi  embroidered  caps;  the  tliberuian  revercdble  embmi- 
dered  tojga ;  the  Eblana  morning  coat  ;  the  Hibt^mmu 
and  siunmer  overcoat ;  lady's  embroidered  riding 
!  aadniantkL 

M'GBiie,  J.  a,  A  Co.,  Belfinst,  Manufkcturer — Full 
I  titan.  »mu  military  uniform,  ci^ic  robe,  clerical  gown. 
'4t.  MBKitAK.  W„  Bf^e^fbidHitreet,  Dublin,  Mannfac- 
^mt. — Lad3«s*  and  gentlemen'a  kid  gloves;  dreaded  kid 
^m» — all  raanufsctnivd  from  Irish  skins. 


60.  Mk^'es  &  BtcHAitoaoKf  DawBoa-street,  DubliiL — 
Gold  laced  coatees ;  nnilbrm  waistcoats  and  ov«ralla ;  aJk 
braided  military  frock;  gold  epaulettes;  nnilbrm  fbn^ 
capij ;  hunting  cajis  j  and  militaiy  appdntHMDOta. 

61.  Mebry,  J.,  Chestuut-plsce,  LowupClanbraiifl-BtJ^t, 
Dubliiif  Manufacturer. — Cockades,  with  leather  fsns;  parch- 
ment cockades,  with  [larchment  fkns. 

62.  MiTfrtiELL,  F.,  Cart wrigbt-itreet.  Royal  Mint- street, 
Londofi,  Inventor  and  Manufacturer. — -Oeotlemen's  riding 
boots,  with  spurs  on  a  new  principle ;  button  shoes ;  ladias* 
leather  boots;  spurs^  showing  the  Improved  action. 

53.  MoUxLS,  M.,  Stephen's-grecn,  North,  Dublin,  Moott- 
facturer. — Hosiery  of  various  descriptions  and  qualitws; 
hose,  half  hose,  socks,  drawers,  dostic  web  vests,  &c  ;  shirti 
and  eollam ;  cotton  and  silk  web  braces ;  ladies'  and  gentle- 
men's kid  gloves  in  variety. 

d4.  MoitoANt  J>,  GrafltoD-«tTeet,  Dublin,  Monufketurer. — 
Hats,  racbig  caps,  &c 

56,  MoRHisoif,  A.  and  W.,  &  Co.,  Dublin,  Manufiictu- 
rers.^ — Dunstable,  jk.%  plain  and  fancy  Tuscan  botinets ; 
ladies'  boots  and  shoes. 

66,  MoRRiBO$r,  H.,  &  Son,  CasHe-street,  Dublin,  Monu- 
&Gtttrers. — Hats  of  various  shapes  and  saxes. 

57,  NKLJiON,  J.,  Holloway,  London,  Designer  and  Ma- 
nufacturer.— Bo<*Li  made  to  wear  in  centre  of  sole,  the  first 
heel  to  Is-^t  the  sole  outn,  thereby  superseding  the  use  of  half 
irons  and  revolving  heeii. 

68.  Nicotic  H.  J.,  &  D.,  Regent-street,  and  Coni-hill, 
London,  Producera,  (G.  Macdona,  Molcsworth-street^  Duh- 
Un,  AoENT.) — ^IrisJi  poplin  psdetot ;  waterproof  and  n^gistered 
two  guinea  paletot;  morning  cost,  exhibited  for  its  cheap- 
ness and  good  quality  (registered) ;  patent  regimental  great 
coat ;  coat  of  mail ;  Causdian  coat ;  raoniiufj  coat  and  vest 
uaite<l;  patent  trowsera  and  vent  to  sufwu^de  the  use  af 
braces ;  the  toga ;  diws  for  medical  men  and  invalids ; 
cloak  catie  (waterproof  cape  concealed  in  a  walking  stick) ; 
Russian  cape,  made  In  all  \t^  Mtage^  by  machinery' ;  dry  seat 
<;oat,  with  a  cu.^hion  in  ftklrt ;  lady's  float  cloak,  for  preser- 
vation of  life  from  shipwreck. 

5^.  Nolan,  M.,  Henry-street,  Dublin ^ Baby's  pelisse 

of  embroidered  ca.^hmere;  boy's  dress  of  velvet  and  Irish 
poplm ;  girl's  dress  of  loce  and  Irish  poplin;  boy's  hat  of 
umbroidered  caohraere ;  baby's  hood  of  cashmere,  emlmii- 
dered. 

60,  0T>ON0<3HtrB,  J.,  Bochelor's-quay,  Cork,  Manufot- 
tmier, — Tmilier  clog  soles,  timber-soled  Btocher  boots  and 
shoes ;  clothiers'  and  hatters'  jock  cards. 

31.  O'LorGnLnr,  Mrs.,  North  Great  George's-street, 
Dublin. — Stays, 

6*2,  Pabjrer,  J.,  Dame-street,  Dublin,  Manufacturer,^ 
Ladies'  and  gentlemen'^  light  atid  strung  boots  and  shoes  in 
variety, 

63-  Peyton,  J.  C.,  Upper  Ormond-quay,  Dublin,  3[anu- 
facturer. — Hunting  and  riding  boot*  rendered  waterproof  by 
saturatioQ  in  a  checnlcat  6uid ;  regulatioQ  dre^ts  boot  for  the 
nth  Hussars;  stage  boot,  ct:k»tume  of  the  reign  of  Louis 
XV L;  racing,  shooting,  and  either  boots;  lace  shoe  for 
curling, 

64.  PoiftOTTK,  F.,  Suffolk-street,    Dublin,   Import^'r 
Ladles*  French  shoes  and  hoots, 

65.  RoBi?(«ON,  E  M,,  Stephen's-grcoji,  Dublin^  Manii^ 
Ijuturer. — Model  of  exhibiters  house,  coutaifting  ntiniatare 
patiem.'i  of  the  various  articles  of  ladies*  underdotlitng,  baby 
liitt'n,  IftAh  Mtays  ;  atraw  bonnets  and  hatn  ;  millinery  in  caps 
and  bonnets ;  dresses,  and  gentlemen's  shirts. 

66.  RooEHi)  k  Bakeb,  Graf  ton-street,  Dublin,  Manuiaiv 
turera. — Habit  de  chase ;  dre«a  and  monting  coats ;  paletots; 
vest^  of  Inuh  tLi^ue,  poplin,  &c, ;  dress  and  promenade 
trowsers,  of  Irish  tweeds  and  doeskins. 

67.  SAMtrstaoit,  E.,  Dawioo-:$tnK^tt  Dublin,  Designer,^ 
Iriah  embroidared  dre»  trowsen  in  a  new  style. 
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6S.  Sheilb  &  Sccyrr,  Castle- street,  Dnblin,  ManoCac- 
tniers. — Ladies'  and  children's  boots  and  shoes. 

69.  SiLyERxx>CK,  H. ,  Trinity-street,  Dublin,  Designer  and 
Manu£u^urer. — Boots  and  shoes,  strong,  light,  and  dress  ; 
model  of  a  life  guardsman's  leg  and  boot,  with  head  of  the 
late  Duke  of  Wellington,  and  other  omamenta,  cut  out  of  a 
aolid  piece  of  wood,  by  the  exhibiter. 

70.  Spackmax,  W.,  Victocia-street,  Belfast,  Manufac- 
turer.— Articles  of  clothing  made  by  a  sewing  machine. 

71.  Supple,  J.,  Quay,  Waterford. — Gloveti. 

72.  Thompson,  A.,  St.  Andrew-street,  Dublin. — Clergy- 
men's and  lawyer's  robes. 

73.  Th&bsuer  &  Glennt,  Strand,  London,  Inventors 
and  Manufiujturers. — ^Waistcoats  for  gentlemen  and  ladies; 
cashmere ;  silk  and  thread  hosiery. 

74.  ToLLET,  G.,  Betley-hall,  near  Newcastle,  Stafford- 
shire, Proprietor. — Mantle  with  feather- work  border,  &c.; 
feather- work  tippets,  trimmed  with  goose  down ;  muiOf  and 
victorine  made  of  the  tail  feathers  of  China  fowl ;  a  muff  and 
boa  made  of  goose  down  (Miniver  pattern) ;  with  many 
other  articles  of  feather- work. 


75.  Watkihs,  JoespH  D.,  Dame-street,  I>nblin.—Baii- 
skin  hunting  breeches;  buckakin  hunting  vest;  goatskia 
riding  or  driving  gloves. 

76.  Webb  &  Co.,  J.  H.,  Upper  Bridge-street,  Dublin, 
Manufecturers. — ^Men^a,  women^s,  and  children's  boots  lad 
shoes. 

77.  Wkbb,  T.,  &  Co.,  Upper  SackvUl^stRet,  DBbliB, 
Wholesale  BCanufecturera. — Boota  and  shoes;  coaLA;  veiu; 
trowsers ;  shirts;  collars ;  drawers ;  socks ;  glovea,  kc 

78.  Wii^oK  &  Armstbono,  Nassau-atreet,  Dublin,  and 
Balbriggan,  ManufSeuitnrers. — Ladies'  fine,  superfine,  and  latv 
Balbriggan  stockings ;  gentlemen's  Balbriggan  ifocIcA,  rvtK 
and  drawers. 

79.  Wright,  J.,  Westmoreland-street,  Dublin,  UanB- 
tacturer. — Hata,  caps,  and  children's  fancy  felts,  &c. ;  sod 
other  articles  connected  with  the  hatting  trade. 

80.  Wbioht  &  OxLET,  Lower  SackvUk-street,  Dubfa. 
— Hats,  hunting  caps,  &c. 

81.  Wright  k  Stanl.kt,  Lower  Onnond-quay,  DnlifiB. 
and  Mespil,  Manufacturers. — Silk,  beaver,  and  feh  hati; 
military  and  court  hats ;  with  specimens  of  materials  and 
in  the  manufacture. 


CLASS  XXI. 


CUTLERY  AND  EDGE  TOOLS. 


IHK  space  di^vot^  to  this  class  of  goods  in  the  Exhibition  was  not  conaiderable.,  comprising  only  a  small 
'  — rtum  of  the  Northern  Gallery  ;  still  there  art*  f*'W  ailicles  without  their  rq>rescntativea  in  the  severiil 
^  utioDS.  The  objects  are  sinaJ]^  and  individually^  of  little  valtie,  yet  they  arcs  of  greiit  utility  :  and, 
^  in  common  use-,  the  extensive  demand  which  emsts  for  them  has  led  to  a  high  d^;ree  of  pmeetion 
:  attained  in  their  production.  The  manufacture  of  cutlery  being,  monwver,  one  of  those  branches  of 
e»  which  ailmits  of  being  earned  on  with  a  oompanitiyciy  ^mull  cajaUiK  it  is  to  be  found,  to  a  greater 
or  IsM  extent,  throughout  the  chief  cities  and  towns  of  the  country.  Sheffield  has  long  been  the  great  seat 
of  the  manulacture  in  the  United  Kingdom,  and»  as  might  have  been  expected,  it  i»  to  that  town  we  were 
iodebt^^d  for  many  of  the  collections  in  the  Exhibition.  t)f  the  entire  numlxT  of  exhibiters  we  find  that  ten 
were  English,  five  Irish,  and  three  Scotch.  Of  the  English  exhibiters  six  belong  to  bheffietd^  three  came 
from  Loudon,  and  one  trum  Norfolk ;  of  the  Irish  ejchibit-ers  four  belong  to  this  city,  and  one  came  from 
Cloumel ;  and  the  Scotch  exhlbiters  were  all  from  Glasgow.  It  musi,  have  l>een  matter  of  surpride  that  a 
grotcr  number  of  Irish  exhi biters  did  not  appear  in  thia  department,  A  case  containing  the  principal 
aitielBi  of  cutlerj'  could  have  been  pot  up  at  a  comparatively  small  ex|)en9e^  and  the  oecaaion  presented  a 
^Qod  opportunity  to  the  various  manufacturers  of  brinpng  their  goods  under  the  notice  of  the  public,  which 
]|  ittiitht  hav^e  iKX-n  expected  would  have  been  more  largdy  taken  advantagii  of.  Contributions  from  ('ork 
an«l  Limerick  appeared  in  Hyde  Park  ;  and  it  is  passing  strange  that  from  these  localities  nothing  was  eon- 

''"-^ d  to  this  department  of  onr  own  Exhibition, 

i  tgcogniaed  among  the  exbibiters  on  the  late  oeca^^ion  many  of  those  who  had  honourably  fiii^tin- 
*  tbemeeiTes  in  IH5L  For  example,  live  of  them  then  obtained  prize  medalij,  and  iif  threr^  morv 
\  mention  is  inade  in  the  Jurors*  Report,  one  of  these  parties  being  S.  Bradford  of  Clonmcl,  who 
ribnted  «n  cxoeedinglj  interesting  collection  to  our  Exhibition^  which  was  well  worthy  of  sjiecial  atten- 
tkvn  as  coming  from  one  of  our  provincial  towns.  If  then  th**  space  occupied  by  this  class  ot  articles  waa 
acatoelj  what  might  have  been  expected,  we  had  the  satisfaction  to  know  that,  on  the  wbolc^  it  was  not  only 
ented,  but  that  the  ejthibiters  comprised  several  of  the  best  houses  in  this  branch  of  trade, 
J  perhaps,  no  other  department  of  manufaettiring  industry  in  which  quoHhf  is  a  more  essential 
Q  than  in  that  of  cutlery.  Inferior  articles  of  cutlery  are  positively  worthless.  In  other  cLisaes 
r  the  quality  ts  fotrly  enough  made  to  depend  on  price,  and  inferior  articles  at  ft  corresponding  low 
I  a  ready  market.  In  articles  of  clothing,  for  example^  we  have  all  sorts  of  conceivable  ouaiitieii  ae- 
iing  to  the  station  and  means  of  the  wearer,  and  all  may  be  good  of  their  kind  ;  but  gradations  of  tbiit 
I  caanot  exist  to  the  same  exti'ut  in  cutler}-.  The  hitndies  of  knives  may  vary  much  as  to  styk*  und 
prioe,  and  the  same  of  razors  and  other  articles  in  this  department ;  but  mduss  the  quality  of  the  blatle»  be 
flDod,  the  cutlery  is  absolutely  worthless,  whatever  may  be  the  charactex  of  tlic  ornamentation  applied  to  it. 
m  tbe  election  of  the  chus  of  goods  under  notice,  this  is  a  consideration  which  must  never  be  bst  sight  of  by 
J.  S, 

HARDENING  AND  TEMFKRISG  8TEKL  FOR  EIKlE  TOOLS,  KTC 

FThc  most  important  object  to  be  attained  in  the  manufacture  of  edge  tools  is  to  province  such  a  dejrree  of 
ranese  a«  wiU  enable  a  fme,  sharj),  and  durable  edge  to  be  ground  upon  the  blade,  at  the  same  time  that 
tbe  ileel  will  not  be  too  brittle.  It  t.s  difficult  to  say  upon  what  this  property  of  hardiness  depends.  If  we 
b*.»dies  indiicrirainat-ely,  relative  density  is  no  test  of  hardness,  because  the  diamoud,  which  is  the 
\  of  ftU  known  bodies,  is  far  hrss  dense  than  any  of  tlie  comniouly  n^H\  metals.  IJ' we  subject  a  niece  of 
ilael  to  the  prooesa  of"  hammer- hardening,"  that  is,  striking  it  repeatedly  on  an  anvil,  we  lind  that  tlie  par- 
tic)e«  will  be  brcmght  closer  together,  its  bulk  will  be  diminished,  and  its  density  increased-  In  thia  ease  the 
hardening,  undoubtedly,  accompanies,  if  it  be  not  produced  by  the  incn*ase  of  den&ity.  If  we  take  a  piece  of 
thi*  hatnmer-lmrdeneil  steel  and  hcnt  it  to  a  cettam  degree^  and  then  sudtlenly  plunge  it  into  cold  war^r.  it 
will  be  found  in  have  acquired  additional  hardness,  but  it  will  now  be  lej?is  dense  than  after  hammering,  and 
ven  than  it  was  before  being  subjected  to  that  operation.  These  facts  ef\*idently  show  tl»at 
cannot  be  the  cause  of  the  increase  of  hardness  of  a  body. 
el  i^  a  coiiii>ound  of  iron  with  a  small  quantity  of  carbon  ■  and  exjK'rience  shows  that  within  certain 
f  an  incfvase  in  the  proportion  of  wnbon  is  attended  with  ineiva^'d  hartlness.  ilany  alloy's  are  also  harder 
I  either  of  the  component  metals,^ — n  fact  which  was  well  known  in  ancient  tinu-t^,  ai*  we  find  by  many  of 
'  oelts  and  swords  ;  some  of  which  are  scarcely  affected  by  a  conmion  lile.  C'hemical  composition 
i  appear  to  have  some  relation  to  hardness ;  but  it  is  not  the  immediate  cause,  for  the  same  piece 
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of  steel  may  be  made  to  assume  the  conditions  of  sofl  and  very  hard  steel,  withont  any  apparent  change  in 
its  chemical  composition. 

The  two  philosophical  toys,  the  Bolognian  flask  and  Prince  Rupert's  drops,  preset  certain  phenomena 
which  appear  to  suggest  ui  explanation  of  the  causes  of  the  hardenmg  of  steel  by  heating  and  then  saddenly 
cooling  It.  If  a  sh^,  angular  body  be  thrown  into  the  flask,  its  cohesion  is  destroyed  and  it  fidls  to  pow- 
der, although  it  is  capable  of  withstanding  a  slight  blow  of  a  hammer  on  its  extenial  surface.  A  Rupert's 
drop  will  b^  a  great  amount  of  pressure,  but  if  the  smallest  fragment  be  broken  off  the  tail,  the  whole  ffin 
into  powder  with  a  slight  detonation.  If  we  examine  a  Rupert's  drop  we  find  that  it  is  full  of  minute  fi«c- 
tures  internally,  but  is  covered  externally  with  a  thin  skin  of  unbroken  glass,  which  compresses,  as  it  were, 
the  internal  detached  particles,  and  keeps  them  together.  This  constrained  condition  of  the  ^lass  is  prodac«d 
by  cooling  the  external  crust  of  the  glass  more  rapidly  than  the  internal  parts ;  the  latter  being  conseqnentlj 
in  a  state  of  tension.  If  the  glass  be  subjected  to  the  process  of  annealing,  the  internal  parts  have  time  to 
arrange  themselves  before  the  perfect  solidification  of  the  outer  coat,  and  consequently  the  state  of  restraint 
or  tension  just  described  does  not  exist. 

Unannealed  glass  is  found  to  have  a  peculiar  action  upon  light,  giving  rise  to  the  brilliant  phenomeooo 
of  coloured  polarization,  an  action  which  is  founded  upon  a  peculiar  crystalline  structure.  When  slowly 
annealed  it  loses  this  structure,  and  it  has  been  experimentally  shown  that  glass  contracts  in  the  processs  of 
annealing.  Now  steel,  which,  when  hammer-hardened,  contracts,  as  we  have  before  observed,  and  beoomef 
fibrous,  when  fire-hardened  becomes  crystalline  ;  and  if  this  crystalline  steel  be  slowly  cooled,  that  is,  an- 
nealed, it  will  lose  that  property  and  diminish  somewhat  in  bulk.  In  large  masses  of  steel  where  the  external 
crust  happens  to  cool  very  rapidly  it  squeezes  the  parts  within  before  the  particles  have  fully  arran^^  them- 
selves, and  when  these  subsequently  cool  down  there  is  always  a  tendency  to  rupture  at  the  junction  of  the 
outer  crust  with  the  central  part.  Hence,  the  outer  crust  often  shells  off  m  hardening  large  masses  of  ited; 
it  sometimes  also  occurs  that  a  large  mass  of  steel  such  as  a  die  or  anvil  may  to  all  appearance  be  saccemiaXty 
hardened,  and  yet  give  way  with  a  k>ud  report,  and  occasionally  with  considerable  force,  several  hours  after  the 
operation  of  tempering. 

The  fire-tempering  of  steel  appears,  therefore,  to  be  accompanied  by  a  molecular  chan^  analoeoos  to 
that  which  occurs  in  unannealed  glass ;  and  is  not  the  result  of  a  change  in  chemical  composition,  at  leui  b 
its  ordinary  acceptation. 

Although  steel  may  be  sufficiently  hardened  for  many  purposes  by  the  process  of  hammer-hardening,  it 
does  not  afford  the  same  range  of  comparative  hardness  or  elasticity  which  fire-hardening  does ;  and  heiiee, 
by  the  term  tempering  the  latter  mctnod  is  usually  understood.  In  hardening  and  tempering  the  three 
things  to  be  attended  to  are : — 1.  The  means  of  heating  the  objects  to  redness ;  2.  The  means  of  ooolmc 
them ;  and  3.  Those  of  applying  the  heat  for  tempering  or  letting  it  down.  The  temperature  for  forging  and 
hardening  steel  must,  of  course,  depend  upon  its.  quality,  its  mode  of  manufacture — as,  for  instance,  the 
amount  of  carbon  which  it  contains;  the  smaller  the  quantity  of  that  body  the  lower  the  temperature.  InaD 
cases  the  lowest  available  temperature  is  to  be  recommended ;  too  low  a  heat  being  much  less  injurious  than 
too  high;  as  the  latter  increases  the  brittleness  of  the  steel.  The  means  of  heating  must,  of  course,  depend 
upon  the  size  of  the  object,  but  whatever  source  of  heat  be  employed,  the  chief  object  to  be  attained  is  as  great 
a  uniformity  of  temperature  as  possible,  and  that  not  too  hign. 

It  is,  however,  in  the  selection  of  the  cooling  medium  that  the  mysteries  of  the  crafl  are  all  concentrated. 
Almost  every  conceivable  fluid  mixture  has  been  employed  for  this  purpose.  But  as  the  value  of  the  cocking 
medium  depends  altogether  upon  its  conducting  powers,  the  mystery  is  not  in  the  preparation  of  mixtures, 
but  in  the  manipulation.  Water  is,  perhaps,  the  best  medium  of  all.  For  small  tools  for  particular  purposes, 
mercury  gives  the  greatest  degree  of  hardness.  ITie  relative  hardness  of  different  temjxjrs  of  steel  is,  bow- 
ever,  a  point  which  is  exceedingly  difficult  to  ascertain  with  precision ;  the  only  test  is  a  file,  and  no  two  file* 
being  exactly  of  the  same  hardness,  the  standard  is  an  ever-varjing  one. 

After  hardening  the  steel,  the  next  point  is  the  tempering.  As  there  are  many  degrees  between  hard  ind 
soft,  and  as  each  is  suitable  for  certain  purposes,  it  is  necessary  to  communicate  to  each  object  the  exact 
degrees  of  hardness  required.  This  operation  consists  in  raising  the  object  to  a  particular  temjierature,  vanr- 
ing  from  the  temperature  of  boiling  water  to  the  melting  point  of  lead,  according  to  the  degree  of  hardnea 
required,  and  then  chilling  it.  The  degrees  of  temperature  are  judged  of  by  the  oxidation  of  the  brightened 
surface  of  the  steel.  If  a  piece  of  steel  be  filed  bright,  and  then  heated,  a  thin  film  of  oxide  will  form  upoo 
the  brightened  surface,  which  will  produce  different  shades  of  colour,  according  to  the  temperature.  It  is  br 
means  of  these  shades  that  the  workman  is  able  to  judge  of  the  exact  point  to  which  an  object  should  be 
heated  in  order  to  temper  or  let  it  down.  The  following  Table  contains  these  shades,  the  temperatures  to 
which  they  correspond,  and  the  class  of  tools  for  which  each  degree  of  tempering  is  adapted : 

Very  pale  straw-yellow, 430  Fahr. )  rr    i    /•           i  •      •         *  i 

A  shadTof  darker  yellow, 410  „      j  Took  for  workmg  m  metal. 

Darker  atraw-yellow, 470  „      i  »,    ,    -            ,        ,             ,         « 

Still  darker  stmw-ycllow, 490  ,"      }  Tool,  for  wood,  and  screw  Uik^  &c. 


A^'^How  ling^d  lightly  with  puqie,'  520      ,','     ]    Hatchets,  adze^  chipping  chiseLs  and  oth^-r 

Dark  purple, 550 

Dark  blue, 570 

Paler  blue, 51>0 

Still  paler  blue, 610 

Still  paler  blue,  with  tinge  of  green,  .  63  0 


percussion  tools,  saws,  &c. 
I    Springs. 

Too  soft  for  any  of  the  above  purposes. 


This  Table  only  includes  the  temperature  from  a  little  below  the  melting  point  of  tin  to  a  little  aboTc  thit 
of  lead,  but  a  still  lower  temperature  than  that  corresponding  to  verj'  pale  straw-yellow  i»  employed  for  manf 
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oMeets  reqnirinp  unuSDal  hardness;  for  example^  the  knifr-edges  of  coin pensat ion  pendiiluiiie,  chemical 
tMlMice>i  «Cm  which  require  to  be  very  hurd,  are  prepared  at  tem{)eratures  frequcntlv  as  low  as  that  of  boiliug 
waiter.^— W.  K.  S, 


U  AtAOK.  J^  Eldcm-^treet,  Sheffield,  ManufactniiBr. — 
Kmrm  in  varied,  lor  ahoetnakerSf  enokj^  butchery  npiimer^, 
liirricTS' dTai^-ij]|;kiiJveH;  riurirrs' an«1 
9 ;  plumbers*  diavc  hook ;  aadttkrs'  bjdf-mooii 

%  Bakkb,  W^  Anen-ftroet,  GerlcenwiUl^  London^  Miinu- 
Ibrtitrer. — Brmd  bwU  ;  awls  for  sieve  and  cage  makei>^  hook- 
binders^  Rtddlers,  and  fiboemakers;  sIvm*  ayvh  for  peggt^d 
b(»ou ;  tsarkitijE^  and  9cat  awla ;  gunsmitW  wood  awls  {  cur- 
nts»*  and  cabinet  niakei^^  acniper  stecLi. 

fi^m,  J.,  South  Great  Georjs^sVstrwt,  EKibliu^  Ma- 

r.<— J&ftBors  mountftl  in  tortoise-fihell  bandies,  pearl, 

feog  oak,  ivory,  and  baSolo  \  penknivfts  and  table  knives  in 
the  pTDoett  of  manufocture ;  improveij  Iridh  balance  table 
knirw ;  a  newly- in vraited  tarvin^^  fork  and  knife  {ihaqx'nitr 
tc^gvther ;  maiiticating  knife,  and  card  of  nuniature  razors 
and  penknives ;  broad  koivei  mounted  in  bog  oak. 

i.  Boonr^  J.  &  J.^  Golden-lane,  Dublin,  Proprietots — 
Aa  asQttmant  of  plough  planes ;  aaah  and  side  fiUisteia  \ 
■wni^Hg  sad  bench  planoa 

5.  BaJUProsD,  $,,  Clonmel,  Deugner  and  Manofactorer. 
— ^Model  of  a  cntler^s  workahop ;  razors,  in  iortoUeshell, 
,  imty,  and  horn  handka ;  raaor  strop» ;  pen^  pocket, 
f  claipf  bunting^^  and  nportfimen'a  kniven ;  daggers ; 
knives;  poruble  knife  and  fork,  with  transfening 
.  Ac  4  bread  kntfe,  with  caned  ivory  handle ;  case  of 
-vettrinan-  mstmmenU ;  tobacco  cutter*  and  cucumber  slicer ; 
,  uf  unproved  pattam;  large  ahow  knife  and  fork. 

EllIKi  T,,  U  Co.,  Sheffield^  l^tanufactiirerB. — Bread 
i;  canring  and  table  knives  and  furka  of  various  pat^ 
and  with  budlm  of  miither-f)f'i>earl,  ivory,  fiincy 
horn,  and  bone ;  cooks'  and  butcher»'  knives  and 
Hetla ;  shoemakers^  glaziers^  farriejvi\  C(  »rk  and  leather  cut- 
ten'  knives ;  office,  pocket,  bowie^  pruning,  sportsmen^s,  and 
anantfoof  other  knives ;  scissors ;  sickles  and  nsaping-hooks ; 
the  orfginal  Sheffield  whittle  ;  table  knife  of  fifty  years  ago  ] 
Urgit  Tcuiacm  carvtog  knife ;  and  other  articles  of  cQtlcr>\ 

7.  FiMMnt  k  Soita,  Strand,  Londoo. — Swords  and  heraldic 
dtvien. 

B  HainrAB,  A.  Calton,  Olasgow,  Manufacturer. — 
Hwrnpson's  mmm  sbcU  and  single  twist  augers ;  braces,  bita» 
and  oUier  boring  tools :  claw  clinch ;  veneering,  and  rivet- 
ing  hnnisMn ;  tuming  tools,  &c. 


9.  HiootHs,  F.,  Hatton-gardon,  London. — Kiuve«  and 
forks. 

1  (K  HiLLiARH  A  Chapmait,  Bucluman-street,  Glasgow, 
Invcntora  and  Manufacturers. — Tlie  gigantic  table  knife; 
registered  iniprovetl  table  knife,  with  invLsibly  locked-^it 
hancUu;  skeli'ton  of  tlie  improved  table  knife,  showing  the 
principle  of  the  invention ;  shcor-canring  knife,  for  carvitig 
fowla,  &C, ;  razors ;  tlie  valise  strop,  containing  a  complete 
shaving  appamt Its ;  newly-constructed  aportsmen^s  knives  i 
a  variet>'  of  knives,  scissors,  &c.  \  bulling  machines  fur  clean- 
ing knives. 

1 L  HuNTfiK,  M-,  &  Son,  Talbot  Works,  Sheffield,  Ma- 
nufucturers* — Solid  cast  steel  table  cutlery ;  plated  dessert 
knives ;  scissors ;  razors ;  pcuknivos  ;  sportsmen's  and  pocket 
knives;  saws,  files,  edge,  and  joiner's  tools  ;  axes;  butcher 
knives  and  steels  i  shoe  knives  ;  adzes. 

12.  HnroK  &  Nkwtow,  Highlane,  near  Sheffield,  Ma- 
nufacturers.— Sickles  ;  sharping  and  patent  hooks ;  scythes ; 
hay  and  straw  knives. 

13.  Mathjcsox,  Ai^exanoer,  k  Son,  SaracenVhine, 
GljMgow,  ManoftMrturers. — Bench  planes  in  boxwood;  fillis- 
ter planes  hi  ebony  i  plows  with  steel  brtdles  ami  side  screws ; 
■SBortroent  of  yarioas  kinds  of  planes  ;  screw  augers ;  brace 
screw  bits;  turning  chisels  and  gouges  ;  improved  holdfast ; 
pianoforte  key  maker's  tools ;  braces  handsomely  mounted ; 
fancy  turning  tools ;  hatmnera  \  with  numeroan  other  toola. 

1 4  Pa  aiCEB  &  Tn  ompson,  Rocki nglmm  -irtreet.  Sheffield, 
Invcntora  and  Manufacturers. — Joinera'  toolSf  comprising 
braces  and  bits,  s<:]uarcs,  bevils,  spokeshavea,  gimlets,  augeis, 
tumscrewa,  gouges,  »pirit  levels,  screw  boxes,  saw  setts,  saw 
patU,  brad  awl  (lails  and  tools,  pateut  angular  t>oiing  pad, 
turning  saw  and  &ame ;  cucumber  slicer,  with  silver  plated 
cutter,  &c. 

16.  StAXiFon-ni,  T.^  Ilackenthorpe,  near  Sheffield,  Ma- 
I  nufkuturer. — Sickles,  hooks,  scythes,  and  hay  knives. 

16.  TuoHFsoN,  W.,  Dome-street,  Dublin,  ManuJkftuier. 
— Cutlery  in  variety. 

17.  Thosipsoh,  3.,  If  Co,,  Henry-street,  Dublin,  Manu- 
facturers,—Carving,  table,  and  dessert  knives;  pen  and 
sporting  knives;  razors  in  pearl  handles  and  in  cases ;  four- 
sided  razor  strops ;  patent  corkscrewa 

18.  Tyzaok,  X^  Wells,  Norfolk,  Inventor  and  Manolac- 
turer. — Tyeaok's  British  razor,  ground  oat  of  the  solid  flte«L 
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IRON,  AND  GENERAL  HARDWARE. 

THE  range  of  articles  included  in  this  class  is  extensive  and  varied,  comprising  almost  the  whole  of  the  t 
class  of  goods  made  from  the  baser  metals.  On  looking  over  the  list  of  objects  which  it  oontaini,  ve 
are  forcibly  impressed  with  the  difiicult^r  of  devising  an^  system  of  classification  for  the  purpoees  of  an  Is- 
dustrial  Exhibition  which  will  not  contain  many  anomahes.  In  going  through  the  Catalogue  we  meet  with 
the  names  of  articles  the  position  of  which  it  is  fi^uently  not  easy  to  determine.  Certain  kinds  of  aitidH 
properly  coming  under  the  head  of  Machinery  are  included  in  this  class,  such  as  mangles,  washing  marfiinft, 
and  knuc-cleanmg  machines,  thouj^h  commonly  coming  under  the  denomination  of  ironmongery ;  and  in  the 
arrangement  the  problem  to  be  solved  is  to  determine  where  the  line  of  demarcation  is  to  be  drawn.  And, 
further,  many  of  the  articles  are  very  properly  estimated  in  two  points  of  view, — more  especially  castmes  in 
iron, — and  then  we  come  in  course  to  the  distinction  between  ornamental  art  and  fine  art.  Objects  of  thtskiad 
might,  therefore,  be  considered  here  or  in  Class  xxx. ;  or  they  may  demand  a  notice  in  both  places.  Here, 
however,  aesthetic  considerations  are  not  taken  into  account,  and  we  view  the  articles  8im{^y  as  iHustntife 
of  workmanship  and  appropriateness  for  the  intended  purpose. 

In  the  various  branches  of  the  manufacture  of  haraware  the  division  of  labour  has  been  carried  out  tot 
surprising  extent ;  and  in  the  case  of  the  smaller  articles,  the  operatives  are  usually  themselves  the  manafir- 
turers.  Lai^  workshops  are  divided  into  compartments,  each  fitted  up  by  the  owner  for  canying  on  sone 
special  brandi  of  the  trade,  and  supplied  with  steam-power.  For  workmg  many  of  these  oompaitmeoti 
httle  capital  is  required.  They  are  each  rented  by  one  or  more  artisans,  who,  finom  week  to  week,  ciny 
home  the  produce  of  their  labours  to  the  merchant,  the  price  realized  by  the  wares  suppl^ring  fonds  to  cbtt 
oil  the  next  week*s  operations.  The  greater  part  of  the  hardware  is  produced  in  this  manner ;  thoo^ 
for  the  manufacture  of  the  larger  articles  regularly  organized  establishments  with  large  capital  becomr 
necessary. 

F^xcellenoe  of  workmanship  and  economy  of  production  are  among  the  results  of  carrying  out  a  divisioii 
of  labour ;  and  hence  the  cause  of  the  isolattid  manufacturers  throughout  the  country  miding  in  their 
bPL'thrtMi  of  tlic  great  manufacturing  towns  such  formidable  rivals.  In  tracing  the  history  of  the  iron  msno- 
tactures  we  find  an  astonisliingly  increased  production,  combined  with  an  equally  surprising  diminutioD  in 
pric'cs. 

It  is  not  merely  on  account  of  the  importance  of  this  department,  and  the  satisfactory  manner  in 
which  it  wius  rej)resi»nte<l,  tliat  it  has  claims  on  our  attention.  While  the  public  generally  had  the  opportu- 
nity of  inspecting  some  of  the  most  recent,  as  well  as  the  most  important  applications  of  scientific  and  mann- 
fjK'turinp  ingenuity  to  the  i)roduction  of  articles  of  domestic  economy,  our  tradesmen  could  not  fiul  to  knm 
a  lesson  in  tlu'ir  business  from  the  manner  in  which  the  collections  of  some  of  the  English  and  Scotch  fxhi- 
biters  were  disj)layed.  It  may  appear  to  be  ungracious  to  point  out  the  shortcomings  of  our  own  coontn- 
iiien ;  but  provided  this  be  done  in  a  pro])er  spirit,  we  can  conceive  notliing  better  adapted  to  bring  aboot 
tlie  desired  improvement.  In  lookin*^  through  the  collections  of  the  various  exhibiters  in  the  department  of 
''  Iron  and  (ieneral  Hardware,"  we  were  forcibly  struck  with  the  evidence  of  enterprise  and  business  habit* 
which  some  presented,  and  the  utter  lack  of  any  appeanmce  of  these  qualities  in  others.  In  some  cases  we 
found  parties  in  attendancre  during  the  day,  to  afibnl  any  necessar}-  explanations  c^onceming  their  goods:  in 
others  we  obtained  catidogues  convej-ing  detailed  information,  sometimes  even  including  lists  of  prices: 
while  at  the  stands  of  another  class  of  exhibiters  the  only  information  to  be  had  was  the  brief  enumeratioo 
of  the  articles  contained  in  the  catalogue.  In  the  latter  case,  we  are  grieved  to  say,  the  great  majority  of 
our  Irish  exhibiters  were  to  be  included.  Among  these  we  may  naturally  expect  to  find  considerable  dissa- 
tisfaction as  to  the  results  of  the  Exhibition.  It  will  not  have  brought  that  addition  to  their  business  on 
which  they  might  have  fairly  cal('ulat4'd.  Hence,  the  necessity  of  indicating  to  what  this  was  maiiilv  to  he 
tractMl.  If  (me  class  of  exhibiters  fall  short  of  the  tact  and  business  habits  which  characterize  another,  it 
may  In*  reasonably  expected  that  they  will  fall  behind  in  the  race  of  competition  in  which  all  parties  are  now 
so  actively  engaged;  and  that  not  on  account  of  any  inferiority  of  their  goods,  but  simply  because  they  did 
not  adopt  the  recjuisite  means  to  push  their  trade. 

It  will  further  \ye  obvious  to  any  one  that  excellence  of  manufacture  is  only  one  of  the  requisites  to  insoi* 
any  large  amount  of  public  patronage.  Price  is,  as  we  have  fre([uently  before  obsi'rved,  an  equallv  e<!«eDtial 
element  of  consideration.  It  must  not  be  forgotten  that  the  problem  to  be  solvini  by  the  manuiacturer  nf 
the  pn.'S(mt  day  is  not  merely  who  shall  produce  the  best  article,  but  who  shall  do  so  at  the  cheapest  rai«*.  IC 
th<?refon\  an  exhibiter  wished  the  public  to  form  a  correct  appreciation  of  the  value  of  his  goods,  a^  com- 
j)anjd  with  those  of  his  neighbours,  lie  would  ai)|)eud  the  price  to  each  article ;  and  if  able  to  combine  excel- 
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fence  And  cfaeapDeM  in  any  great  degree,  he  might  expect  to  reap  a  golden  harv^«  That  such  has  been  the 
aum  with  many  ejclubiicri  in  thu«  department  we  have  little  doubt ;  while  we  have  as  little  that  the  coUec- 
tkina  of  others  scnreely  led  to  a  single  inquiry ;  and  that  so  far  a^  regards  both  the  ExhibitJon  and  their  own 
int*'n:'5t«i*  their  apfiearance  in  the  list  of  exhibiters  has  btH'n  nothing  mow  than  so  much  labour  tin-own  awa)-. 
WoUj  appreciating  the  account  to  which  the  Exhibition  niigJit  be  turned^ — not  merely  as  indicating  the  pre- 
flnt  ilate  of  the  aits  and  manufactores  of  this  and  other  countrie^^  bwt  also  as  being  well  caleulated 
teleiid  to  the  extension  oftiie  trade  of  those  who  came  tVirward  on  the  o^:caJ<ion — the  Executive  Commifti'ti 
acoorded  to  exhibiters  full  pennission  to  apj>end  to  their  gixids  such  particulars  aa  might  be  supposed  mont 
to  enhance  their  value  in  public  estimation.  But  it  will  be  obvious  that  among  these  there  [»  none  of  greater 
valtie  than  the  price  at  which  they  may  be  purchaiied.  Yet  the  small  extent  to  which  this  iufonnatton  wa* 
available  waa  truly  surprising.  As  already  observed,  a  few  English  and  Scotch  houses  had  their  collections 
K>  adtsumbly  arrtmged  (sonietimes  witJi,  and  sometimes  without  an  attendant)^  as  to  leave  nothing  Ut  In* 
desired.  Either  thruugh  their  representatives^  or  by  means  of  their  priced  and  descriptive  HsU^  all  desin^d 
i&fbrmation  was  available  reapectiog  their  goods.  In  scarctJy  a  single  in^jtance  did  we  find  this  to  be  the  ca^^* 
with  lrij»h  exhibiters.  The  excellence  of  Irish  goods  does  not,  in  ver}^  many  departments,  admit  of  tjues^tion  ; 
HftV,  their  su|>criority  in  certam  casi'S  is  (n^ly  adtnowledged.  But  our  people  appear  to  have  yet  tu  leani  that 
•ometliingmore  than  this  is  wanted  to  com^iete  mtcces«fully  in  the  market  with  even  the  manutacturer  of  iideriur 
goudtt ;  and  this  lesscin  the  department  of  the  Exhibition  now  under  consideration  was  well  calculated t<o  teach, 
Tbe  objects  in  this  cla^arcr  for  the  most  part  of  Lroin  but  several  other  metals  are  also  used,  as  well  as  a 
▼ariety  of  combinations*  We  shall  notice  the  several  com [m  muds  employe^  and  the  manner  in  which  they 
•re  prciducx!ci ;  and  then  some  of  the  leading  articles  in  the  chis8  will  eome  under  review ;  directing  attention* 
howinrcr^  mtber  to  the  general  considerations  suggested  by  an  examination  of  the  department,  than  to  detaib 
'  with  particular  objects, — J,  S» 
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trtm^  which  possesses  so  many  admirabh^  prc»pertieSi — iiueh  as  Htrength,  great  infusibility,  and  the  ver>'  im- 
pOftanl  one  of  welding, — is  unfortunately  readdy  acted  upon  by  moisture,  and  by  acitls  however  weak,  by  which 
Us  otafitY  is  very  much  diminished.  Fortunately,  however,  its  surface  may  be  covered  with  vmous  metals, 
wtncfi^  althonj^h  nnt  acTe<i  upon  by  acids,  and  not  rtmdily  oxidized  by  the  air,  would  be  too  costly,  too  soft,  or 
lix  liniie,     For  example,  vessels  of  iron  destined  to  contain  sul [lb uric  acid  may  be  covered 

*!  :  hem  and  plunging  them  several  times  into  meke<i  lead,  a  thin  ct>ating  of  which  afiheres 

lo  tliu  *iirface  of  the  iron.  Simdarly  it  may  Ix*  covered  with  eop|wr  by  plunging  it  into  melted  copper,  the 
MtrfuCTp  of  which  is  protected  from  oxidation  by  a  layer  of  melted  salt  and  chloride  of  zinc.  In  botli  cases, 
an  i  *  ^  in  all  where  iron  is  to  be  coated  with  another  metal,  it^  surface  must  be  made  iierfectly  clean, 
Wf  I'ted  by  pieklhig  the  object  to  be  coated  in  dilute  acid.     Brass  is  sometimes  substituted  for  copper 

Sat  coaung  iron,  (*«pecially  for  covering  buckle?  and  other  metallic  parts  of  harness  where  strength  and 
jieamice  are  reciuired.     Iron  is  not  covered  with  silver  by  dipping  it  into  the  metal,  which  is  too  valuable 
*  Uial  process.     The  object  to  be  silvered  is  first,  tinned^ — that  is,  coated  over  with  common  solder  by  means 
\  hoi  soldering  iron,  the  surface  being  kept  clean  by  some  roain  ;  a  piece  of  thin  sheet  silver  is  then  laid 
n  the  tinned  ntm,  U^  which  it  \^  made  to  unite  by  heating  it  until  it  softens,  after  which  it  is  jxilished.    In 
I  way  the  buckles^  bitts,  and  other  metallic  parts  of  coach  harness  arc  silvered.     This  branch  of  trade  is 

^ ficd  on  very  extensivelv  in  Dublin  by  Mr.  W.  R.  Box,  the  whole  of  the  plated  work  in  his  harness  in  the 

Exbi^tbo  having  been  ^(ated  at  his  establishment. 

A  coniitlerable  quantity  of  iron  b  now  coated  with  zinc  tn  the  way  above  described — thai  is,  by  plunging 
ll'  i^^n  into  melted  zinc — and  sold  under  the  meaningless  name  of  galvanized  iron.     Iron  thus  coated 

IK  a  great  number  of  purposes,  such  as  eorrugateu  iron  roofs  and  even  entin*  buildings,  sjKintiug, 

sh  i;^,  lining  the  coal  ounKers  of  ships,  bueket*i,  and  rajiny  other  articles  of  domestrc  use;  as  a 

sui  i  japanned  ware,  wirework  for  fences  and  garden  chairs,  nails, — examples  of  all  of  which  were 

iffihilrttrftd  by  Ifessrs.  Tupper  and  Car,  of  London.  Zinced  iron  is,  no  doubt,  more  durable  under  ordinary 
fireamaCttiiOisi  than  uncovered  iron ;  but  the  coating  of  zinc  is  very  fiu*  from  being  an  uniformly  successAil 
|iVfOl00liOil  against  rust,  and  in  some  few  cases  it  even  incrt^as<3S  the  rapidity  of  the  oxidation.  The  same 
4iljfeelioti  applies,  certainly  in  a  much  less  degree,  to  the  process  of  the  Rev.  Professor  Callan,  who  proposes  to 
Mmdtn:  '  '  !id  antimony  for  the  zinc  ;  but  then  this  pmcess  labours  undcT  the  great  disadvantage  thai 
iStm  ^ti\  tion  atlbrded  by  the  alloy  doc^s  nut  comfieTisati^  (or  its  much  higher  price.     The  most  unpOP* 

tant^  ho\Tt  \«  T,  ut  all  coated  irons  is  tin  plate;  which,  as  is  well  known,  consists  simply  of  thin  sheet  iron 
eoftted  with  tin.  In  this  article  we  have  nil  the  ndvantaees  <jf  ii'on,  combined  with  tne  colour,  iM^auty^  and 
diirmUliiy  of  tin.  The  inm  eraploytHl  for  thii^  puqiose,  which  must  b*^  of  a  superior  rnudTty,  is  rolled  out  mto 
dutftabelvieou  rollers,  and  cut  into  stjuares.  The  plates  thus  cut  are  bent  into  the  JiajK:'  of  a  Y,  and  heiited 
in  ft  I9vwli0ratoty  fnmaei?  to  redness,  when  they  are  plunged  into  a  mixture  of  muriatic  acid  and  water,  and 
tlMa  ifltttnd  again  until  they  scale^  after  which  they  are  b'aten  flat  on  a  msi  iron  blocJt  and  passed  between 
Tba  oext  operation  is  to  steep  them  for  aWjut  twelve  hours  in  sour  bran  water,  and  then  in  dilute 

jc  adiil,  until  they  bceoine  clear  and  bright,  which  is  an  operation  of  great  importance,  and  recjuire« 

i  done  with  skill ;  after  this  they  are  sc^oured  with  sand  and  put  into  dean  water,  where  they,  cunously 
,  retnain  bright  for  a  considerable  time.  Sometimes  all  thei<e  ofierations  are  reduced  to  a  pickling 
I  in  dilutti  sulphuric  acid,  a  scouring  with  sand,  and  a  st^cond  pickling. 
Tbe  phites  thus  cleaned  are  ready  for  tinning,  which  is  performed  in  a  room  called  the  siorr^  in  which  are 
imoi^Mi  six  pots.  In  the  tirst  is  put  a  quantity  of  inelteil  grease  or  tallow,  into  which  the  clean  plates  nre 
|Mit  Ibr  alxmt  an  hour,  after  which  they  are  placed  in  the  s«>eond  pot  in  an  upright  position  ;  this  pot  contaiim 
mwasxsmm  of  grain  and  bbck  tin,  covered  with  a  layer  of  melted  tallow  to  keep  its  surface  bright.  Al\er 
r  ftnoi  one  to  two  hours  in  the  tin,  according  to  thickness,  they  are  taken  oot  and  allowed  to  drain, 
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afler  which  they  are  dipped  into  No.  3  pot,  containing  melted  gndn  tin ;  then  scrubbed  with  a  peculiar  kind 
of  brush  made  of  hemp,  dipped  again,  and  plunged  into  No.  4  pot,  which  is  filled  with  melted  tallow.  Froo 
the  hot  grease  pot  the  plates  are  transferred  into  a  colder  grease  pot,  the  heat  of  which  b  regulated  according 
to  the  thickness  of  the  plates.  The  excess  of  tin  drains  to  the  bottom  of  the  plate,  where  it  n>rm8  a  thickeoed 
margin  or  wire  of  tin  which  must  be  removed ;  an  operation  which  b  efiecteu  in  the  sixth  pot,  which  oootainf 
a  little  melted  tin  resting  on  the  bottom  of  it  to  the  depth  of  about  a  quarter  of  an  inch.  A  boy  takes  cmA 
plate  from  the  grease  pot  when  sufficiently  cold  to  handle,  and  dips  the  thickened  edge  into  the  melted  tin, 
which  in  a  few  moments  melts  the  wire  of  tin  on  the  plate ;  whereupon  the  boy  lifts  the  plate  out  and  strikes 
a  vibratory  blow  with  a  flat  stick,  which  shakes  off  the  melted  tin,  leaving  only  a  faint  streak  of  tin  where  it 
was;  a  mark  which  is  readily  dbtingubhed  upon  every  tin-plate.  The  plates  are  afterwards  cleaned  from  the 
grease  by  rubbing  them  with  dry  bran  ;  and  packed  in  boxes.  There  was  only  one  exhibiter  of  tin  plates,  tke 
firm  of  Allaway  and  Sons,  of  Sydney,  Gloucestershire,  who  also  sent  specimens  of  the  charcoal  sheet  inn 
employed  in  making  the  plates. 

iron  is  not  the  onl^  metal  which  is  coated  with  tin  for  commercial  purposes ;  copper  colinaiT  veaeh, 
brass  cocks,  &c.,  require  also  to  be  tinned  to  prevent  the  action  of  fluids  upon  them.  Thb  b  efected  bj 
heating  and  strewing  some  sal-ammoniac  over  the  surface,  which  removes  the  oxide  and  keeps  the  air  froa 
acting  upon  it ;  melted  tin  is  then  poured  into  the  vessel,  and  b  dbtributed  evenly  over  the  sorfaoe,  the  exam 
being  poured  out. 

Notwithstanding  the  almost  complete  monopoly  which  England  has  enjoyed  in  the  possession  of  rich  tin 
mines,  it  b  singular  that  the  process  of  tinning  iron  was  not  known  there,  or  even  generally  practiaed,  untfl 
about  the  year  1730 !  The  process  b  supposed  to  have  been  dbcovered  in  Bohemia,  that  ofooating  metab 
generdly  with  tin  being  an  invention  of  the  ancient  Gauls.  From  Bohemia  it  appears  to  have  passed  into 
Saxony  about  the  year  1620,  and  thence  about  1670  into  England  and  France. 

It  IS  unnecessaiT  to  point  out  the  innumerable  uses  of  tin  plate,  or  to  say  more  than  a  few  words  upon 
the  manner  in  which  articles  are  fashioned  out  of  it.  Besides  tne  almost  endless  variety  of  cheap  articleiibr 
domestic  use,  manufactured  by  hammering  upon  a  block  and  joining  with  solder  of  lead  and  tin,  there  b 
another  class  of  wares  called  block  tin  go^,  but  made  of  the  same  kind  of  tin  plate  as  the  oommon  vtre 
just  alluded  to.  Thb  class  of  articles,  of  which  we  may  consider  dish-covers  to  be  the  type,  were  formeriy  mule 
by  being  beaten  or  planished  on  a  polbhed  metal  anvil,  stake,  or  beak  iron,  with  a  polished  steel  hammer,  the 
difierent  pieces  composing  the  article  being  then  soldered  in  the  usual  way.  But  thb  method  b  now  super- 
seded, except  in  the  case  of  a  few  articles,  by  stamping  in  dies,  and  by  spinning.  The  process  of  spinnbg 
consbts  in  causing  the  plates  to  take  a  convex  or  globular  form  by  the  pressure  of  a  steel  tool  or  boniiikr 
against  a  suitably  formed  wooden  block,  set  as  a  diuck  in  a  lathe,  and  made  to  revolve  rapidly.  By  tUi 
method  the  articles  acquire  a  great  degree  of  solidity  and  strength,  and  a  beautiful  surface,  at  the  same  tins 
that  seam  soldering  b  avoided.  Dbh-covers  are  often  made  by  the  process  of  stamping ;  and  a  varietjcf 
small  embossed  articles,  such  especially  as  common  coffin  furniture,  are  produced  by  stamping  with  dies,  either 
with  a  stamp  or  fly  press.  The  coffin  ornaments  are  afterwards  covered  with  gold  leaf,  Dutdi  foil,  silver  lot 
or  are  lacquered  or  japanned. 

There  are  few  manufactures  which  have  so  largely  contributed  to  convenience  and  cleanliness  as  that  of  tin 
plate  ware.  It  is  also  equally  durable,  as  convenient ;  and,  unlike  many  other  metab  and  alloys,  its  use  b  not 
attended  with  the  slightest  danger  to  health. 

The  great  improvement  which  has  Ixieu  eflectcd  in  the  purification  of  zinc,  by  which  it  may  be  laminittHl 
into  exceedingly  thin  sheets,  has  broujjbt  it  into  competition  ^-ith  tin  plate  for  making  several  articles.  It  his. 
moreover,  several  advantages  over  tin  plat<^,  for  larjje  articles  such  as  baths,  &c.,  but  it  does  not  answer 
for  small  articles,  and  should  not  be  employed  for  making  them.  Having  already  noticed  the  applications^  of 
zinc,  we  refer  our  readers  to  our  former  remarks  on  the  subject  in  page  57. 

BRITANNIA  METAL. 

From  the  earliest  times,  whether  from  the  result  of  experiment  or  of  accident,  it  has  been  known  thu 
the  value  of  a  metal  may  be  much  increased  by  alloj-ing  it  with  a  small  quantity  of  some  other  metal  For 
example,  silver  in  a  pure  state  is  so  exceedingly  soft  that  it  could  not  be  employed  with  advantage  wlkiv 
subject  to  a  great  amount  of  friction,  as  it  would  wear  too  rapidly,  and  would  be  liable  to  be  indented  awi 
scratched  witli  too  great  facility  ;  but  by  alloying  it  with  about  l-Tith  part  of  cop|)er,  it  becomes  hard,  ind 
may  thus  be  employed  for  coinage.  Similarly,  by  allojing  copper  with  tin  in  various  proportions,  we  get 
bell-metal,  gun-metal,  bronze,  «ii:c.,  while  the  exti-emely  useful  alloy,  brass,  is  obtained  from  a  mixton;  of 
copper  and  zinc.  Tin  by  itself  is  not  well  adapted  for  being  moulded  into  fonns,  but  by  the  addition  oft 
small  quantity  of  lead  it  acquin*s  that  property  without  losing  its  fine  colour,  brilliancy,  and  unchangeabilitT 
on  exposure  to  the  air — being  in  the  latter  resjK'ct  but  little  inferior  to  silver,  hence  the  apphcation  of 
such  an  alloy  under  the  name  of  [)ewter  to  the  manufacture  of  various  utensib.  Both  lead  and  tin  are  wA 
metals,  and  their  alloy,  pewter,  has  also  the  same  character ;  it  was  therefore  desirable  to  substitute  for  ihf 
lead  some  hard  metal,  and  such  a  substitutt^  was  found  in  antimony,  which,  with  a  colour  not  inferior  to  tin. 
is  exceedingly  hard  and  brittle,  and  when  alloyed  with  the  latter  produces  a  compound  capable  of  heing 
moulded  with  great  facility.  Antimony  is  in  other  res])ects  an  important  metal ;  besides  its  use  in  mediciiMt, 
as  the  base  of  tartar  emetic  and  other  medicines,  it  is  used  in  the  manufacture  of  printers*  type,  which  coo- 
sbts  of  an  alloy  of  this  metal  with  lead. 

There  are  a  great  number  of  alloys  of  tin  and  antimony,  which  difler  only  in  the  proportions  emploved; 
occasionally,  however,  a  little  copper  and  zinc  are  added,  and  sometimes  bismuth,  lliese  alloys  have  rweiwd 
different  names.  Thus  we  have  nritannia  metal,  plate  pewttT,  argentine,  Ashbeny's  patent  metaL  ind  i 
number  of  others ;  names  which  represtmt  the  most  various  proportions  of  tin  and  antimony.  Argtntiw. 
which  b  usually  cast  in  moulds,  contains  generally  85*5  of  tm,  and  14*5  of  antimony  in  100  parts.    Pl»^ 
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pewter*  on  ibe  other  hand,  maybe  laminaied^  and  hence  cannot  con  tain  8o  large  a  proportion  of  antimony, 
which,  in  proportion  as  the  quantity  is  increased,  rvnders  the  nlloy  more  brittle  and  (inrd.  Its  tisual  eompo- 
y^t;.,..  ..J  found  by  analysis,  Is,  tin,  89*30 ;  antimony,  7*14;  bismuth,  1*78  ;  and  €Op|Hir,  1*78,  in  100  part«. 
1'  J g  numbere  represent  the  composition  of  a  few  specimens  of  Britannia  metal  and  of  Ashbeny** 

pi.^-,, al  in  lUO  parta:-^ 

fiKlTAJtWIA  IfjBTAI.  AlUJienAT'l  MlTAL. 

Lamin&tcd.  CMt.  CAst.                                 Cut 

Tin,     .  ,       ,  .      90  CO     90-80 Bl'90  77812 

Antimony,    .  .        9  40     9*20 16-25  19'376 

Copper,  '  .  ,  .        —       —  ,  .  .  ,  .  1-84 2-781 


100  00 


100*00 


99*99 


99-968 


The  applications  of  tbesie  various  alloys  are  verj'  important ;  the  chief  uses  are  the  mantafacture  of  tea  and 
ooflbe  poU,  spoons^  cruet  htanda,  dish -covers,  plates  ibr  printing  music,  &e.  &e. 

The  gre-at  seats  of  the  manufacture  of  tht«c^  articlt?s  are  Binninglmm  and  ShefHeldj  where  several  thousand 
penotia  are  employed  in  it,  and  from  wbieh  enormous  quantities  ait;  exported  to  every  part,  of  the  world. 
tsome  of  the  jurticles  are  made  by  easting  in  mouhbi,  others  by  the  lathe,  or  by  stamping  with  die^j.  Not  only 
are  snuffi^r  dishes,  pbtes,  and  other  simple  object^?,  formed  by  casting,  but  even  the  most  complex  pieces^  0ucL 
i  teapots,  are  sometimes  cast  with  their  spouts,  legs,  &c.  The  moulds  employed  are  either  of  brass  or  iron, 
1  ixxmposed  of  a  great  many  pieces  which  art^  put  together  and  united  firmly  by  surrouiKling  them  with  a 

te  of  phuiter  of  Piriris,  wluch  is  easily  broken  otf  whon  the  piece  is  cast.  The  moulds  ai-e  ver>'  exj>ensive ; 
f  example,  one  for  making  a  handijome  teiipot  with  oriianients  in  n^lief,  eompoaed  of  about  seventeen  parts, 
^^  jwld  cost  perhaps  £70  to  4."80  ;  so  that  a  very  ctmsideraljle  capital  tntist  be  embarked  in  a  factory  of  Bri- 
tmnta  metal  in  mouhls  alone.  Sometimes  a  teafrnt  is  ea>t  in  cbfferent  pieces^^  which  are  afterwards  soldered 
together  with  a  mft  or  tin  solder,  which  is  also  employed  to  stop  up  iiuy  little  boles  that  occur  in  the  jiiecf 
Irom  iJefective  casting  in  the  mould,  ^\lien  articles  are  iashioned  with  dies,  or  formed  on  a  lathe  out  of 
fleets  of  argentine  or  Britannia  metal,  the  various  pieces  are  sohlcred  together  in  the  same  way. 

Article^  whether  cast  or  fashioned  in  any  other  way,  are  trimnu!^!  and  ruldw*!  smooth  by  means  of  a  fine 
Dwnish  sand  obtfdned  from  the  river  Trent,  and  pieces  of  wowi  coven^d  with  leather  ;  afUjr  which  they  arc 
^  otisbe<l  with  tripoli.  The  parts  in  relief,  such  as  tlic  omamyntetl  knobs  or  handles  for  the  covers,  &c.,  arc 
poliahed  with  steel  tools  or  with  burnishers  made  of  bltxjdstone.  A  great  deal  of  the  article.s  matle  of  Britannia 
tnetftl  and  argentine  are  plated  strongly  by  the  electro-plating  jiroeess,  and  are  then  polished  in  the  usuaJ 
waj  with  steel  or  bloodstone  tools.  The  manufacture  of  this  kind  of  plate  has  been  brought  to  great  per- 
^cttoo^  and  many  specimens  are  so  well  executed  that  it  is  exceedingly  tlifficult  to  distinguish  them  from  real 
«ilver,  and  are  alfio,  when  well  made,  veiy  durable* 

Gotimhmng  the  verj'  great  importance  and  extent  of  manufacture  in  argentine  and  Britannia  metal,  wc 
were  furpriswl  at  the  few  examples  exhibited.  Messrs.  G.  and  W*  ^Vhitestone  exhibited  some  pN'tty  teapots, 
boCli  plain  and  plated  ;  and  J.  Edmundaon  and  Co.  some  electro-plated  goo<ls,  which  were,  in  all  probability, 
loade  of  Arg**ntine  or  Britannia  metal,  a  point  which,  however,  we  could  not  decide  without  a  closer  exami- 
nation than  it  was  in  our  power  to  make  m  the  Exliibition.  We  are  not  much  surprised  that  this  branch  of 
tnde  has  not  yet  taken  i"oot  in  Irehmd  when  we  recoltt'ct  tlie  cost  of  a  mould  for  a  single  article,  to  cover 
which  it  b  tiecessar}'  to  sell  large  numbers.  But  thei'e  is  nevertlieleas  a  large  field  oi>cned  to  a  munufactiux>r 
pOOMiWicd  of  capital,  ingenuity,  and  f>erseverance  in  such  a  branch  of  business.  Why  not,  for  inj^tance,  maki^ 
laodela  in  clay  or  wax,  and  produce  from  thi-m  moulds  by  the  electrot}T}e  process  "?  In  this  way  we  are  con- 
viiioed  the  oio^  elaboratly  designs  couhl  Ix'  produced  at  the  expense  of  a  few  pounds ;  and  instead  of  being 
compelled  to  produce  thousands  of  articles  of  the  same  form,  an  endless  diversity  of  patterns  might  be  pro- 
duced in  siicoeasioD.     Will  some  ingenious  man  take  up  this  idea  ? 

MANXTFACTURES   IN  COPPER,   BRASS,   BROyZE,   ETC. 

GqiptT  is  used  for  the  production  of  a  great  many  articles  coming  under  the  term  hartlware,  such  as  ooal 
■entiks,  ums,  kettle*,  itc.  Articles  of  this  class  are  producc<i  by  hammering  and  stamping  in  the  same  way 
aa  ^hosG  tnade  witli  tin  plate,  the  only  diflercnce  being  in  the  mo<le  of  soldering.  Tm  plate  is  the  only  met&I 
vhich  19  soldereil  by  lapping  the  edges ;  but  in  copfx-r  ware  the  bottoms  are  joined  on,  and,  indeed,  all 
jtmrtarea  of  copper  Jkjv  efli?eted  by  dovetailing  the  paiis  to  be  joined^  and  then  soldering  them  with  a  hard 
foldcT  composed  of  ordinary  brass,  to  which  a  little  zinc  is  added. 

Brasi  IS  on  alloy  of  copper  and  zinc,  and  is,  iM/rhaps^  of  all  metals,  whether  simple  or  alloys,  after  iron-,  the 
It  important,  \Mjen  pure  it  is  exfx'cdingly  mtilleable,  and  enpable  of  iKnng  rolled  into  sheets  as  thin  as 
}  paper,  and  of  being  nammered  into  tinsel ;  it  is  more  {luetile  even  than  copper,  and  arlmits  of  licing 
.^n,  stamped,  or  embo«se<i  with  such  facility  that,  ioineil  with  its  colour,  it  U  by  far  the  best  substance 
for  the  prodoction  of  beautiful  and  cheap  ornaments.  There  are  diflerent  kinds  of  brass  depending  upon  th« 
-*'*0portions  of  the  eoraponent  mettds  ;  common  brass  Ix-ing  formed  of  from  75  to  80  parts  of  copper,  and  25  to 
lofxinc;  tomback,  prinw's  metal,  pindibeck,  ormolu,  &:c.  of  1  part  of  zinc  to  from  5-8  to  10  {>art0  of 
er*  iTie  less  zinc  the  softer  and  the  finer  grained  the  brass  is  ;  the  colour  also  varies  in  the  same  man- 
iMar  fitrai  n?d  to  yellowish  gray.  When  the  prt^portion  of  zinc  reaches  one-baLf,  the  alloy  is  grayish,  exceed - 
iogij  briufe,  and  can  be  filed' and  turned  with  gnat  iliiFiculty,  Brass  is  employed  in  the  production  of  iron- 
ooiMBsrT,  either  in  its  malleable  condition  or  as  castings. 

AvankeQts  made  from  hamroercHl  brass,  when  in  rehef.,  are  produced  by  placing  a  piece  of  the  laminated 
upon  a  matrix  or  die,  in  which  the  pattern  of  the  intended  ornament  is  formed  in  intaglio,  and  then 
^^the  brass  into  the  interstices  of  the  die  by  means  of  a  '^^  reverse,"  on  which  a  rough  pattern  in  relief  is 
!  pieofs  of  brais  ia  then  annealed  to  prevent  it  cracking  from  the  blows  \  a  slight  alteration  is  made  in 
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the  reTerse,  and  aiioUi<»r  blow  struck*  This  prowss  must  often  be  repeatcitl  tmtiJ  30  to  30  blowy  hmw  htnt 
struck^  before  the  relief  of  tbc  ornament  is  ^^  brought  up/'  the  tirtick'  iMfing  iinneftlcd  aftisr  emch,  bkmr.  In  t^ 
middle  ages  a  ffreat  many  articles  were  fflsbioncd  out  by  simple  hammenng,  a  pnx-es-}  riuw  foliciwiHl  aa  tift 
manufacttrnj  ot  imitations  of  niediteval  art^  of  which  so  many  examples  were  cot  Stbitka 

In  eounexion  with  stamfied  brass  work,  brass  tubing  is  largely  employe<L     Thi-  fiiainf 

a  sheet  of  rolled  bnisjs  under  discs  of  steel,  revolving  on  a  spmdie,  by  which  it  »»  cut  intu  nbU.*tii»  tA'thtt  sn 
required  for  the  tubes  to  be  made.  Each  of  these  ribbons  ia  slightly  cur\('d  along  its  length  by  rolkvi,  tnd 
IB  then  made  to  pass  through  a  hole  in  a  ateel  plate  equal  to  the  external  diameter  of  the  tulw,  Iji  the 
of  thiii  hole  i^  fitK^d  a  core  or  mandril,  equal  to  the  internal  diameter,  A  tube  is  thus  form»*<^i  which 
to  be  soldered  along  it?*  length ;  before  this  operation  is  effected,  however*  the  eemi-formeJ 
The  tube  is  bound  round  with  wire,  in  order  to  ke<.»p  the  edges  close  ;  a  quantity  of  the   .  I 

and  powdered  borax  is  spitjad  along  the  seam  or  junction  of  the  edges ;  and  the  tulie  is  inlm 
of  stove  where  the  solder  melts,  and  unites  the  two  edges  of  the  brass,  and  forms  a  jierfect  t 
immersed  in  a  very  dilute  sidphurie  acid,  in  onler  to  remove  the  scale  which  has  formed  on  im  ^  inj*x' 
wire  IB  now  removed,  the  superttuous  solder  scraped  off,  and  the  tubi*  drawn  through  another  hoh*  in  a  ptcrj 
plate*  The  solder  used  for  this  purpofki  is  imposed  of  §uch  proportions  of  coDper  and  riuc  as  will  form  m 
alloy  which  will  melt  thoroughly  befon;  the  brass  begins  to  soften  too  much;  tne  osoal  praportiooi  af^  cnjod 
part^  of  each. 

Brass  was  formerly  made  by  exposing  a  mixture  of  fragments  of  c^opper^  calajmne^  or  ctTtoiste  of  flB£, 
and  charcoal^  to  an  intense  heat.  lioasted  blende  or  sulphuret  of  xinc,  and  the  matter  which  suUfinicv  fim 
lead  furnaces,  «&c.,  and  which  is  rich  in  zinc,  have  also  been  largely  employed, 

Kecently  metallic  bodsteadr*  have  l»eeu  much  ur^I,  and  a  jkm'uHjit  moile  has  been  adopted  for  ru^tinc  tW 
ornaments  upon  the  head  and  loot  rails,  dec,  instead  of  the  old  process  uf  casting  each  part  n  5  A 

then  putting  them  together.     By  this  new  method  the  iron  rods  forming  the  fimmework  an*  di  r  ! 

together  by  casting  the  ornament  about  the  part*  to  be  joined.     To  eflt^ct  this  object^  the  iron  f  ij*1_' 
in  cast  iron  moulds,  iu  the  position  in  which  they  are  to  remain,  and  thus  form  the  core  of  the  .. 
impression  which  is  to  be  cast  about  them  ;  melted  metal  is  theji  poured  into  the  moulds ;  when  tsM^  Uk 
ornaments  arc  finii^hed  in  the  usual  way.     The  facility  and  perfecdoD  with  which  iron  bedateidl  najr  ihoiiv 
put  together,  and  at  the  same  time  ornamented,  is  marvellous. 

The  development  of  the  proper  lustre  of  the  metAl  is  an  important  part  of  working  id  braM,  Tbip  »• 
done  by  heating  the  castings  to  a  very  dull  red  heat,  which  completely  burns  off  any  ^re^tse  or  other  nrpau 
mutter  which  they  may  have  contracted  in  their  passage  through  the  different  operations.  Their  si]jf«<«  a 
then  cleaned  from  the  scale  acquired  by  oxidation,  and  they  arc  utiually  pickled,  tliat  is,  laid  for  some  Unt 
in  dilute  sulphuric  acid,  the  operation  Ix^inn^  much  aasisted  by  inibbiug  them  with  a  brush  fornml  athnm 
wire.  By  thej^e  operations  the  surlace  is  fully  cleaned^  and  the  yellow  colour  of  the  brass  more  or  iMiiiii^ 
loped ;  ttc  full  yellow  is,  hawevcr,  only  brought  out  by  dipping  them  separately  into  aqua  fortis,  TTiii  bt 
nice  oiieration,  for  if  the  dunition  of  tlie  immersion  be  too  short,  the  brass  will  not  acquire  full  lustfip  J  affd 
if' loo  long,  it  becomes  red  or  black.  After  immersion  it  is  washed  in  water,  dipped  in  a  i^»lutioti  otvpim 
crude  tartar,  and  finally  dried  in  half-dried  sawdust,  and  brushed  and  cleaned,  llie  articl»«  anp  ibmi  Mm 
amply  lacquered,  as  in  the  case  of  hinges,  common  locks,  &c. ;  or  they  are  bumishni ;  or  port  is  hmni^eit 
and  another  part  deadened.  The  operation  by  which  the  latter  effect  is  produw?d,  and  whieh  has  horn  xalj 
introduced  withui  the  last  thirty  years,  consists  merely  in  exposing  the  brass,  which  has  its  colour  dRvelop^ 
in  add,  or,  as  it  is  tilled,  **  feitzed,"  to  anotlier  acid  solution,  verj^  much  weaker ;  and  wht?n»  thr  acCUBt 
although  ^>erceptjble,  is  not  violent,  or  attendeil  with  fumes — a  slow  eornxling,  in  fact.  Buniiwhing  ti  mfl^ 
a  polishing  operation,  with  toob  made  genendly  of  steel,  but  sometimes  0?  bloodstone,  ^Yh*-  *»otwK  ei 
deadened  and  burnished  surfaces  is  well  adapted  for  chandeliers,  lamps,  cajidelebra,  &^c.  T 
as  well  as  in  the  ornamenting  of  grates,  &c.,  common  brass  b  rarely  used ;  but  on  alloy  o-^ 
containing  much  less  zinc  than  common  brass,  and  known  as  onnoln,  or  an  imitatioin  of  the  n-u  guiu  cii  110 
French  jewellers,  is  substitut<'d.  This  alloy  has  a  much  richer  colour,  and  is  more  readily  btimtalied  WkI 
deadened  than  common  brass,  and  is  hence  better  adapted  for  expensive  articles. 

All  cleaned,  burnished,  anrl  deadened  surfaces  of  brass  or  onnolu  reqiiire  to  be  lacqucrc^i,  iJi  oRkr  *> 
preserve  their  brilliancy.  ThLs  lacquer  is  simply  a  spirit  varnish,  made  with  seed  or  shell  Ia*%  rolotired  witli  • 
little  annatto,  saffron,  and  turmeric,  so  as  to  communicate  a  fine  transparent  goldt^n  tint  to  iu 

Bronze,  Bell- metal,  ^-r. — If  an  alloy  be  made  of  copper,  ziui\  and  tin,  we  shall  haw  auxh^n 
which,  idthough  it  differs  from  brass  in  containing  one  of  the  soilest  metals  in  common  UiSt  tii^  b 
harder  than  brass.  Bronze  is  exceedingly  fine-gramed,  haril,  liquid  when  melted,  and  fonnv  iTi*-  -Imn**-*! 
most  beautiful  castings,  and  may  be  cut  and  chiselled  with  great  facility.     The  relat  i 
the  com}>onent  metals  vary  acconiing  to  the  object  for  which  the  bronze  is  intendetL     hii ; 
are  to  be  gilrled  are  usually  made  of  an  alloy  whicli  diflers  little  from  bra*««,  consisting  of  h  J  ^ 
18  of  xinc,  3  of  tin,  and  1-5  of  lead;  or  6445  of  copper,  3244  of  xinc,  0-25  of  tin,  and  2^«    ^^ 
parts  of  conper,  3  parts  of  brass,  and  1-16  of  tin,  give  a  gold -like  bronze.    The  alloy  uskI  forv 
IS  much  riclier  in  copper  than  those  just  given;  for  example,  91-4  of  copper,  t*A*i  of  rine,  1 
1  '37  of  leafl,  represent  the  usual  composition  of  this  class  of  alloys.     The  ancient  bnn 
tained  no  zinc.     An  old  Attic  coin  has  been  found  to  contain  88*46  per  cent,  of  co|>] 
and  1-5  of  lead  ;  and  a  bronze  coin  of  .^Vlexander  the  Great,  95*%  of  copper  ;  32>* 
Tlie  ttficient  bronze  weapons  of  the  Celtic  nations  are  also  free  from  zinc,  but  the  I 
especiiilly  thi*  l«k»r  ones,  contain  small  quantities  of  zinc,     frun-metn!         » 
copper  to  about  HI  or  11  parts  of  tin.     This  alloy  is  yellow,  with  a  sli  _ 
as  the  other  bronzes  mentioned.     Bell-metal  is  a  similar  alloy  to  m,,,,-,ji-  i,,,,  ..... 
umial  prujHjrtiuns  U^ing  78  of  copper  and  22  of  tin.     Common  Enghsh  liell-metal  i> 
posed  of  t*U  jMirts  of  copjier,  10*1  oftiu,  5'G  ofrinc^  and  4  3  of  lead-     Fine  b«H-«" 


J 
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colour  than  gun-metAl,  fuses  readily-^  is  cxc^cfibgly  Itqiiid  when  melte(i„  and  is  hence  well  adapt<?d  for 
ctsting ;  it  i*.  brittle,  hard,  and  rinpns,  wlien  very  slowly  cajoled ;  but  when  rapidly  tooled,  it  is  soft,  and 
mAj  he  hamraereti  ;  and  in  tbb  way  it  is  that  goiifrs,  tam-tams^  and  s^iniilar  articlea,  are  made.  The  casting 
of  tx*ll«  if*  now  ver\'  suecesi^fiilly  carritHl  on  in  Irefand,  not  ukme  for  the  st'ryicc  of  our  own  churches,  and 
Olfaer  jmblic  estabbshnients.  but  manv  have  even  been  s<ild  in  Enfilaud  antl  in  the  most  distant  colonies. 
■"  "  '":  known  of  our  Irish  U41  founders  are,  J.  Murjihy,  who  exhibited  a  peal  of  eight  bulls,  and  a  large 
^li&g  two  tons  ;  T.  Hi>dges;  mid  J.  Sheridan.  The  two  fonner  obtamtsl  prize  medak  at  the  London 
EjdubiiTaD  of  1851,  there  being  only  tive  others  similarly  honoured  on  that  occasion. 

Brasa  may  also  be  made  to  assume  a  bronze  cobur,  by  warming  it  and  dipping  it  in  a  solution  of  arsenious 
acid  in  hydrochloric  acid,  or  by  brushing  it  with  it ;  the  articles  thus  treated  are  then  brushed  with  plujn- 
bago  or  with  Lampblack  in  susjteneion  in  spii'it  of  wine,  healed  in  a  stove,  and  coated  with  a  lacquer  such  a» 
vehavc  ahtuidy  mentioned  in  speaking  of  brass.  A  mixture  of  \inegar,  sal  ammoniac,  alum,  and  arsenic,  in 
jibo  used  for  bronzing.  It  is  in  tlii.^  way  that  lamps,  gasaliers,  candelabra,  &c.,  are  bronzed,  the  shade  of 
colour  depending  upon  the  number  of  Ibilack  coatings  and  the  depth  of  the  yellow  of  the  hicqner,  both  of 
which  nmj  be  varied  at  will. 

There  are  many  other  alloys  of  copper  and  tin  in  general  u?e,  some  of  which  contain  zinc,  and  oecaaionaUy 
antimonT  and  lead.  Among  the  pure  alloys  oi'  cop|H^r  and  tin  we  may  mention  shin -sheathing,  and  among 
die  hitter  class  of  compound  alloys  the  axle  cushions  lor  the  axles  of  locomotives,  tne  brasses  of  gudgeons, 
bosbings  of  wheels,  buckets  of  pumps,  &c.,  t&c. 

Nickel  Silver^  Argentine,  Si'ty d*'ormerly  an  alloy  was  commonly  used  as  a  substitute  for  silver  for  making 

ciieip  fpoons,  composed  of  equal  parts  of  L^jpper  and  arsenic,  Tbis  has  now  been  completely  superseded  by 
^pf...^  ^»*'"oppcr,  nickel,  and  zinc.  Tlie  metal  nickel  which  fonns  the  mos^t  characteristie  constituent  of  theee 
»li  iiid  in  general  associated  with  copper,  and  from  having  laetm  utterly  useless  and  very  injurious  to 

tJit  ^,. .  of  the  t^opper,  it  has  now  become  extremeJy  valuable.     The  different  alioys  are  prtmaretJ  either 

hmn  an  oiloy  of  copper  and  nickel,  obtained  directly  by  the  reduction  of  the  ore  of  copjwr  containing  nicJceL, 
or  by  melting  nickel  and  copper  in  a  crucible,  and  adding  a  verj'  Httle  zinc,  and  then  a  previously  prepared 
alloy  of  copper  and  zinc,  and,  finally,  the  cjuantity  of  zinc  necessary  to  bring  it  uj»  to  the  full  proportion 
Inquired.  The  relative  quantities  of  each  metal  vary  according  to  the  manufacturer  :  that  employed  m  Eng- 
**  »<i  fur  sj-ioona,  forks,  &c„  to  lie  ehjctro-phited,  has  Ix^en  found  to  be  composed  of  03  piu-ts  of  copper,  11  to  19 
rnicicel^  and  "26  to  17  of  zioc ;  a  veiy  elastic  variety  of  it  from  Sheffield  has  been  found  to  consist  of  57  parts 
f  copper,  25  of  zinc,  13  of  nickel,  and  3  of  iron, — the  latt+?r  iugn^dient  being  in  all  pTObability  either  an  un» 
^*ty  or  a  |»ortion  of  a  zinc  alloy,  which  it  has  Ijeeu  ascertaint'd  can  1h?  substituted  for  pure  zinc  in  all  such 

jn^*s.  The  proiwrtion  used  in  Berlin  tor  the  lie^t  kind  is  b2  of  copper,  22  of  nickel,  and  26  of  zinc  ;  and  for 

!  in^rior  kin^ls,  6^^  of  copper,  t>  of  nickel,  and  31  of  zinc.     Ten  parts  of  the  finest  nickel  silver  alloyed  with 

r  of  real  silver  yields  a  beautiful  white,  malleable,  perfectly  silver-like  alloy*  constituting  the  true  argentine. 

A  ijreat  many  of  the  articles  in  nickel  silver  which  are  eleetn)- plated  are  ciist  hi  metal  moulds,  which, 
w\*  **"  '  are  made  to  contract  rapidly  by  idlowiug  a  stream  of  water  to  pky  upon  them,  and  thus  conimu- 
Di  iter  degn'e  of  shar[>tiess  and  beauty  to  the  finer  parts  of  the  casting.     Nickel  silver  can  also  be 

rtiiJi-<<  ii*MP  plates ;  and  it  is  from  such  plates  that  spoons,  forks,  ^c,,  are  made,  by  cutting  ami  pressing.  The 
arnamental  parts  and  the  bowls  of  the  spoons  are  foimefl  by  a  die,  and  stamped,  and  then  fimshetl  by  the 
hafiiL 

JitpanMitd  Ware^ — Many  articles  of  tin  plate,  copper,  and  brass,  are  often  coated  with  an  opaque  Tunish^ 
eiiber  black  or  some  fancy  colour;  this  kind  of"  coating,  from  its  re^mbhmct^  to  the  vai'iiished  articles  of  the 
Ja[Am*9e  or  Chinese*,  is  caUiid.  in  these  countries,  Japanning.  The  varnish  employed  for  black  Japanning 
m  ruadi^  of  linsee*!  oil,  asphaltum,  gum  anime»  and  amber,  with  some  oxidizing  or  drjing  substances,  such  as 
Utharge  and  sulphate  of  iron.  A  aund»er  of  .successive  coats  of  this  vamish  are  laid  upon  the  article,  which 
M  Iicat4?d  moderately  each  time  in  a  stove.  When  sufficiently  coated  the  surface  is  nib(x*d  even  with  pumice, 
^^  1  a  coating  of  tiiu  lac  varnish  laid  over  it.     Souietiiiies  a  sttries  of  coats  of  a  kind  of  tar  varnish  is 

i!«titjuted  for  the  Japan  varnish;  in  this  case  two  or  thn*e  coats  of  shel  lac  varnish  must  be  laid  on  to  pro- 

»  a  good  brilliant  surface.  Fancy- coloured  japanning  is  <'rtect*-Ml  by  mixing  the  requisite  colour  with  the 
famish  aitcr  a  groiuid  of  sufficient  thickness  has  b<ien  laid  on.  Jajjaiined  articles  are  now  ver>'  usually  or- 
naracnted  with  designs  of  dowers,  lantbcapes,  arabesques,  &c*  There  ai'e  various  modes  of  effecting  this,  such 
js  stencOlfng  for  the  simple  designs ;  but  huidscapes,  &c.,  are  usmdl^-  put  on  in  the  same  way  as  on  earthen  ware» 
or,  St  least,  the  sketch  or  outlines  are  done  so.  This  process  consists  of  cngranng  the  design  u|ion  a  copfi#>r 
plate,  and  printing  it  upon  tissue  paf>er,  which  is  then  laid  upon  the  article  to  be  omamentea,  pressed  against 
it,  the  paper  damped  ami  withdrawn,  leaving  the  design  transferred  to  the  surface*  of  the  object,  after  which 
h  may  be  paintetl  in  full  by  hand,  if  requirtMh  Fre(|uently  these  designs  are  simply  black,  like  engravings, 
and  are  th^  extremely  pretty.  Tea-trays,  baths,  wat^-r  cans,  and  a  vast  number  of  objects,  are  thus  ja[>ati' 
nod  and  oniamanterl  Wood  and  papier-mache  are  also  japanned  in  the  same  manner,  and  many  articles  of 
the  latter  are  sometimes  included  under  the  head  Ironmonger) ,  but  we  shall  have  an  opportunity  of  noticing 
ftiticlitf  of  this  kind  when  treating  of  Furniture W.  K.  S. 

IRON  WORK  OF  VARIOUS  KINDa 

Hm  idbdi vision  indndes  stoves,  grates,  kitchen-ranges,  fenders,  and  fire-irons;  locks,  hinges,  and  general 
ianmmoo^gay ;  knife-cleanuig  machines,  and  eoji ving  presses ;  the  smaller  kind  of  lools^  spades,  and  piok-axes ; 
•mI  niMellaneous  articles,  as  screws,  nails,  nuhngs,  and  (^stings  in  iron.* 


i>C^  iron  Ei  capable  <ilasntiiiing  an  analogoa»  inolecu- 
tduMkm  t»  that  dt  hardtnsd  sted,  by  being  cast  ta  htai 


moulds.     The  castings  thus  produced  are  termed  ^"^  i  lultml 
Itqu,"  and  the  degree  depeuds  upon  the  temperature  of  th«r 
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The  iron  tnanufuctures  of  the  United  Kingdom  occupy  a  high  place  firom  the  abundonoc  in  wlti^h  ti» 
raw  material  ia  jmxliictHi ;  atul  they  are  for  the  most  part  localizt'd  m  certain  districts  where  c?oitl  and  ' — ^ 
abound.  Considernble  changes  appear  to  hiivo  iaknn  yUacti  during  the  present  century  in  the  f 
particular  kinds  of  work.  Thus  the  production  of  grateSi  stovea,  and  fi^ndens,  of  an  ommiifeiitL 
which  was  pre\iously  confined  for  the  most  part  to  London  and  Edinburgh,  has  now  for  %%B  be 
Sheffield,  Northampton,  Dudley,  Birmingliain,  Nottingham,  and  Derby, — Sheffield  being  dii^^ 
articles  of  a  highly  ornamental  kind»  though  the  trade  even  in  this  claes  of  goodj*  is  carrieaoii  L.  ,  —  , 

flevend  other  placea  to  a  greater  or  le«s  extent.  Birmingham  has,  however,  been  so  long  oonneclet!  with  l|p 
production  of  this  class  of  articles,  that  the  name  of  the  town  has  come  to  be  associatird  with  tBe  ortkip 
themselves. 

An  important  diaracteristic  of  the  heavier  ftrticlea  in  thin  department  is  the  great  degree  of  i 
which  has  recently  been  attained  in  castings  of  all  kinda.  In  many  of  the  articles  exhil>itod  one  clidfootl 
whether  to  atlmire  more  the  gi'aceful  and  elegant  forma  given  to  the  mo«t  common  articJ<^,  or  thi>  *hn 
of  outKne  which  they  possessed,  and  which  gave  even  to  castings  in  iron  the  apj^carance  of 
dous  metals*     There  were  many  articles  iu  the  Exliibition  combining  these  qualities  in  >- 
those  which  dc^ervetlly  came  in  for  tiie  largest  shjire  of  attention  were  comjnised  in  the  nrii  ar**!  itajiedl 
lection  of  the  Coalbnxikdale  Company,  arranged  in  their  stand  in  the  Centre  Hall  as  well  as 
through  other  parts  of  the  building.* 


GRATE8,  ST0YE8,  AST>  KlTCnEN* RANGES. 

There  was,  perhaps,  no  department  of  the  Exhibition  better  reprvsent^d  than  that  referring  to  our  tknimiii 
comfort  and  enjoyment,  as  <.'iubriiced  in  the  wide  range  of  heating  and  cooking  apparatus.  In  open  gpsln. 
the  greatest  improvement  recentlv  etfveted  is  in  what  is  called  the  **  register  grate,"  by  placing  thr  fl&ab- 
hole  close  over  and  immefliatiely  behind  the  fire-grate,  in  place  of  allowing  the  smoke  to  pass  upwanid  tbifMlli 
the  top  of  the  grate  into  the  throat  of  the  cbimney.  Tliere  were  some  exceedingly  simrJ.'  t^.i  im«  of  fiii»-gn0» 
exhibited,  in  which  the  back  and  sides  were  formed  of  fire-cJay,  moulded  into  the  r^  cm ;  tht  Ott^i 

iron  in  the  construction  being  the  front  ribs,  the  bottom  bars,  and  four  short  legs  on  i^iU  na  ' 

in  the  recess  of  the  firepkce.     This  is  an  ext^elleut  form  for  bed-rooms,  and  for  t!Otta|:  fl 

fire-clay  is  also  being  largely  introduced  mto  the  construction  of  register  grat^.  In  .^« 
large  £ure-bricks  form  the  back  and  two  sides,  the  skeleton  front  and  ribs  only  being  inm,  ihw  appfi* 
cation  of  fire -brick  causes  a  great  heat  to  be  radiat^^^d  irotn  the  fire ;  but  the  fuel  is  consumed  luuch  won 
rapidly  than  where  the  entire  fire-box  is  formed  of  iron.  JNIany  modern  grates  have  the  back  of  th«*  fim-ltti 
made  of  moulded  clay,  which  ia  found  to  answer  well ;  but  one  of  the  most  beautiful  as  well  oa  the  modtcfi^ 
dent  grates  we  have  seen  had  the  fire* box  projecting  forward  from  the  back,  which  was  formed  afUr  tl^ 
fashion  of  a  large  oockle-shcH,  the  concave  mitings  being  all  polished,  llie  smoke*hole  was  immcilisit^ 
behind  the  fire-box,  and  not  more  than  four  inches  above  it ;  and  yet,  contrary'  to  what  ttuglii  baw  b«a 
supposed,  it  did  not  smoke  in  the  least,  and  the  fmely  po- 
lialied  surface  of  the  11  u ted  reflector  remained  undimmed^ 
throwing  out  a  gre^t  heat  by  re-flection.  The  room  in 
which  it  was  placed  was  a  largi?  one,  and  possibly,  had  it 
been  sniall^  the  strong  cross  cuTTcnts  carried  by  the  own- 
ing of  the  door  and  windows  might  have  occasioned  eddies 
which  would  have  wafled  the  smoke  upwards  and  into  thtt 
room. 

Of  the  grates  of  this  class  we  subjoin  illustrations  of 
two  exhibited  by  Mr.  Pierce,  of  Jermjn -street,  London, 
in  which  neatness,  efficiency,  and  economy  are  combined. 
The  cottager's  grate  is  designed  for  warming  the  sir  ting- 
room  and  bed- room  of  a  cottage  at  the  same  time  with  a 
single  fire.  It  is  made  of  tire-clay,  having  the  back  part 
hollow,  to  form  an  air  chamber  for  the  admission  of  fresh 
air  introduced  from  the  outside  by  means  of  cmrthen  pi[>es ', 

and  thi.-)  fresh  air  passing  through  the  back  of  the  grate  becooies  wanned^  and  will  thus 
a  second  room. 


Pierce'*  Cotta^td'i  OnKML 


liquid  inm,  itsqnality,  and  the  thickness  of  the  casting.  There 
is,  however,  a  remarkable  ditTerence  tietwe«n  chillt^  U-od  and 
fire-handenod  sted  i  by  hcatrng  the  latter  to  a  dull  red  heat 
it  ia  agmm  softened,  whiht  thu  chilled  casdugs  are  removed 
from  the  motildA  inmiediatdy  after  the  metal  has  set,  and 
are  allowed  to  cool  in  the  ur ;  and,  although  at  a  very  Irrii^t 
red  beat,  the  chilled  t»rt  dom  not  get  »oftene(L  In  cloec 
connexion  with  tlik  qn&lity  of  chilli  cast  iron^  it  h  aha 
worthy  of  note,  that  perfectly  cold  moulds  do  not  yield  a» 
hard  castings  a«  wbea  they  are  made,  as  the  workmen  say, 
black  hot  Chilted  ra.i;tmg<(  an*  much  used,  as,  for  example,  for 
pmiebesfbir  red  hot  iron,  ploughshares,  axle-tree  hoxn,  and 
aav«8  of  wbeels,  cylinders  for  rolling  metal,  heavy  hammen 
and  anvils,  and  iron  for  Ktamp  beatls  for  crushing  one ;  can- 
non bails  ate  also  examples  of  chilled  iron  being  cast  ia  iron 


inouldfl.  not,  however,  hi  order  to  voauawiiimt^  thr  q^ilv 
of  chillod  iron,  which  is  not  cswintial,  but  to  give  t^as  t 
perfect  form.— W,  K.  S. 

♦  The  works  of  this  Comr-*'*'  "-^  <^tiiated  in  lie  nSkf 
of  the  Dale,  in  Shropsbire.  ^'  ^  <ilimy  fbt  tmtm* 

scenes  of  industry  to  be  foun  uiled  ffWigibgi;  tb 

foundritsi  and  workslio]iA  of  tltv  Cvuipaay  51!iii|^  tte  U^ltm 
of  the  vall<f}%  and  the  sh»pin|B;  m^tm  <»f  tb#  hilkMne  i*w^W 
by  coppice  and  the  hi 
number  of  people  Qtn\ 

booring  works  of  Hor-i  ^ ,  r,  m  ,,-„,m^  »..  .m^  ^».*^  >^>— 
fa  between  3000  and  40ud  llie  iifwladiikn  9mmm  i»1i» 
almost  incredible  quantity  of  over  3000  Um  ^ 
per  week  ;  and  some  of  the  aftiolet  1 
now  be  foimd  wbarever  Kngliih  cam 
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The  fire  lump  grate  is  of  very  simple  construction,  and  is  designed  to  burn  turf  or  wood,  as  weU  as  coals* 
It  u  made  entirelv  of  tm;-luinp,  with  movable  bars*  In  burning  wood  tlje  grating  bottom  is  removtd,  and 
tbe  bars  placed  m  the  front 


nfOlUhm  to  allow  additional 
ipaoe  for  the  fu(?l,  wbi<'h  is 
btaraed  on  the  fire-lump  itself* 
The  eagraviag  represents  the 
fnte  when  arranged  for  bum- 
mg  coal ;  the  grating  bottom, 
with  the  trivet,  being  in  its 
pLioe,  and  the  bars  put  back 
into  the  iniiex  notches  to  dinii- 
nidh  the  space  fur  and  thus 
economize  the  fuel  A  mova- 
Ue  frame  or  trivet  h  supplied 
vfth  thk  grate,  havinj^  apcr- 
*  1  ftdiwted  for  reccivmg  the 
I  oookiag  uten^sils  of  the 
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finer  kJnds  of  op*^^ 
grates  were  illustrattHi  veri  > 
tislkctorily  by  the  I'ery  elegani 
ooUeotloiu  of  the  Coal  brook - 
«Ue  Company^  and  Ben  ham 

Sotis,  of  London*     These  included  specimens  iu  steel,  bronze^  and  ormolu ; 


Piezce's  Mre  Lump  Gi&te* 


and  whether  wi?  regani 
clog&nce  of  design^  or  excellence  of  workmanship^  they  were  entitled  to  hi^^b  commendation*  It  is  some- 
what fingular  that  the  use  of  these  is  confmed  idmont  exclusivelv  to  the  British  islands,  where  fucJ  exisU 
ia  ercater  profusion  than  in  otlier  oountrics.  On  the  Continent  close  stoves  are  in  general  use  for  wanning 
pmrste  dwellings,  as  well  as  public  buiUUngs,  while  in  this?  country  their  ust*  is  almost  confined  to  the  latter 
pttr|iO0e.  ITie  neating  power  of  the  close  t?tove,  with  a  given  quantity  of  fuel,  is  greater  thim  that  of  the 
open  £rste;  but  the  feeling  with  us  against  the  stove  fur  private  dwelling*  overeomes  the  economy  of  fuel 
Indeiea,  aa  usually  constructed,  the  stove  is  highly  objeetionable ;  and  there  is  little  chance  of  its  super- 
•odfine,  to  any  extent,  the  use  of  the  open  fire-grate  in  the  United  Kingdom. 

Cn  cto0c  sloi'es  there  were  several  examples  m  the  Exhibition ;  but  they  were  one  and  all  objectionable  in 
"fincipic,  although  they  were,  in  many  cases,  tasteful  and  ornamental  in  rlesign*  The  manufacturers  seem  tci 
ire  oidy  one  idea :  and  that  is,  the  way  to  get  the  largest  qnautity  of  air  heated  in  the  shortest  time  by  the 
.  pofisible  surface.  Hence,  the  stove^j  are  invariably  too  small — absunlly  so,  when  eompare<l  with  the 
J  of  the  apartments  they  are  intended  to  heat*  It  is  not  unusual  to  have  the  cockles  of  the  closer  stoves  w 
t  that  they  would  melt  lead ;  and  yet,  it  is  by  coming  in  contact  with  this  mtensely  heated  metaUic  surface 
that  the  air  b  warmed.  It  is  needless  to  say  that  it  h  burnt,  and  not  merely  warmed ;  and  hence  the 
0|>preaave  close  wneH  which  is  usually  felt  on  entering  an  apartment  heated  by  a  close  stove*  Dr.  Amott 
pomted  out  the  imjiortance  of  a  hirge  heating  suriace,  anil  an  isolated  fire-box  in  the  middle  of  the  stove, 
and  Olustrated  the  principle  in  the  stove  which  he  designed ;  but  there  are  few  manufacturers  who  follow 
bis  rules,  altliongh  more  than  one  have  applied  his  name  to  their  productions.  If  a  close  stove  is  made 
SO  large  that  the  radiated  heat  from  an  open  fire-box  in  the  middle  of  it  will  not  beat  any  part  of  the  surface 
ntciclt  ootier  than  the  hand  cim  bear;  and  if,  by  means  of  an  outer  casing,  a  current  of  air  is  induced  idl  round 
it— a  cloae  Amott 's  stove  is  the  most  economical  and  efl'ective  way  in  which  fuel  am  W  appbed  for  ht*ating 
porpowa;  but  when  we  find  that  the  stove  is  at  or  about  a  red  heat,  and  that  all  the  air  iximing  in  contact 
with  it  15  burnt  and  deprived  of  much  of  its  vital  inEuence,  it  can  banlly  excite  surprise  that  such  n  pr»_'judice 
tli'    '  '  iiij^t  stoves  in  general*     The  use  of  stoves  is  thert^fore  likely  to  continue  with  us  to  be  eonfiued 

ti  lC^;  more  especiallj'  until  the  attention  paid  to  the  prineiples  of  constniction  approximatea 

to  ir^h'  (ed  to  ornamentation. 

In  1  ictim^  of  this  whole  class  of  articles  much  yet  remains  to  1^3  done  towanls  the  attainment  of 

obj«i  I  IU  *iew — the  pnwluction  of  the  greatest  amount  of  heat  from  a  given  quantity  of  fuel,  with  the 
:  poasible  inconvenience*  frtim  smoke  or  draughts  of  air.  The  imperfect  ventilation  of  our  living-rooms 
naased  into  a  proverb ;  the  wa3»te  of  fuel  is  exce&iive ;  and  the  injurj-  caused  by  the  smoke  is  sncii  as  t^ 
s  ^le  mbabjtaiits  of  large  cities  esjM'eiiiUv  h;ul  any  prospect  of  abating  so  great  a  nuisance.  Considerable 
_natB  has  been  made  In  economizing  Ihel,  but  the  smoke  nuisance  jirf*vails  in  all  its  hideous  deformity* 
aof  the  clauses  of  the  evolution  of  such  large  quantities  of  smoke  is  tiw  maniier  in  which  fre^h  fuel  ts  sup- 
pfiad.  Placed  on  the  top  of  red-hot  coal,  it  must  unavoidably  emit  vi^iLk-  pitehy  vapour  or  smoke^  carrying 
with  it  up  the  chimney  much  of  the  hejit  which  would  otherwise  go  to  warm  the  nxim ;  but,  as  suggi^teu 
ia  a  recent  paper  read  before  the  Society  of  iVrts  by  Dr.  Arnott,  if  the  fuel  could  be  introduced  Mow  mstead 
of  a&0B«  the  burning  mass,  an  entire  ehiuige  would  be  eiTected  in  this  res{«!et-  In  such  case  the  vapour  and 
—  ions  matters  emitt4*d  by  the  freshly  added  coa!  would  pass  through  the  red-hot  portion  of  the  htQ,,  where 
r  would  be  partly  resolvable  into  infiammable  gas,  and  be  consumed*  The  heating  properties  of  the  fuel 
"■  thiMreby  be  increased,  while  a  most  intolerable  nuisance  would  be  pn:?vented-  According  to  the 
"ill  I  '  '  ihI  mentioned,  various  attempts  have  Ixien  made  to  feed  fires  in  this  way,  of  which  the  most  im- 
fH  that  introduced  by  Mr*  Cutler,  about  thirty  years  ago*     He  placed  a  box  filled  with  coal  imme- 

diati'jy  under  the  fit«,  with  its  ot>«*n  mouth  occuppng  the  place  of  the  removed  bottom  bare  of  the  grate;  in 
the  box  was  a  morable  bottom*  sup{>orting  the  coal,  and  by  presrang  which  the  coal  was  lifted  gradually  into 
ihe  grala  to  be  consiia|^^^  apparatus  for  lifting,  however,  was  complicated,  and  liable  to  get  ou 
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order,  which,  with  other  reasonB,  had  ransed  the  stove  to  lie  little  used*  In  a  new  fire-phice  invrnt^d  hy  Dr, 
AjTiott,  nnd  described  at  lon^h  on  the  occ4i*ion  in  question,  the  charge  of  coal  tVir  the  whole  d*j  msplBori 
inimediately  beneath  the  grat4:*,  and  was  borne  upwartLs  as  wanted  by  a  piston  in  the  box,  rtkhscd  mxqA}  hf 
the  (xjker  used  us  a  lever,  and  as  readil)'  as  the  wick  of  an  argand  lamp  wa^  raised  ;  and  the  fiir*  was  aoda 
command  as  to  its  intensity  almost  as  completely  as  the  dame  of  a  lamp.  To  light  the  fire,  wood  wia  laid 
on  the  upper  smiace  of  the  fre^h  coal  filling  the  box,  and  a  thicknesit  of  three  or  four  inches  of  L43iiJm  «r 
eoked  coal  left  fi*om  the  firi»  of  the  preceding  day  was  placed  over  it.  The  wood  being  then  liglite«l,  bftastlr 
ignited  the  cinders  above,  and  at  tne  same  tmie  the  pitchy  vapour  from  the  fre«h  eoab  beneath  rot*»  tkrm>i;D 
the  wood  dame  and  cinders,  and  became  heated  sntnciently  to  inflame  itself,  and  so  to  angrnent  thi*  bki»>. 
When  the  cinder  was  once  fairly  ignite^d,  all  the  bitumen  riBing  through  it  afterwards  bcciune  gna,  and  tlic 
fire  remained  quite  smokeless  for  the  remiunder  of  the  day.  In  this  grate  no  air  is  allowed  to  enter  at  the 
bottom,  and  combustion  then^fore  only  goes  on  between  the  bars.  It  is  S4U<I  that  the  uniiatiBfactoi^  reiuk* 
of  some  other  attempts  hnd  been  owing,  in  part,  to  combustion  proce<yling  downwanls,  owing  to  Uie  nbai^ 
sion  of  air  l)elow»  Of  thb  arrangement  of  the  fire-phice,  which  appears  to  be  oiuj  of  w>  miicb  proaiK,  Ht 
r«»gret  that  there  were  no  specimens  in  the  Exhibition. 

Of  the  class  of  stoves  which  partake  of  the  ebaracter  of  the  open  fire-place  and  the  fitctr^  [ 
called,  thcixj  were  some  good  illustration*:.    Tliese  are  now  much  us^  for  heating  public  building  4I 
apartments,  where  it  may  be  desirable  to  have  the  source  of  heat  as  near  the  eentru  k^  pomiie^ 
heating  iKiwer  is  gnmU  and  they  posses*  all  the  advantages  of  the  ordinary  o[)en  fire-pboek.     A  fitov^  of  ij 
kind,  exliibited  by  Robertson,  CJarr,  &  Steel,  is  shown  in  the  annexed  iUustratiou. 
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Rob^rtfion  and  Co.'s  Sieve  - 

Of  kitchen  ranges  the  representation  was)  very  good,  many  of  the  kadtng  houaos  In  the  tnilf  bdfif  i 
biters.  This  circumstanoe  we  are  disijosed  to  regard  as  significant,  showing  as  it  does  the  mcnsttnai;  1 
now  paid  to  the  convenient  llttiug  up  of  an  apartment  which  is  far  firom  being  the  least  impoilJiit  in  * 
dwelling*.  A  condition  of  good  ami  economical  cookerj'  is  that  proper  facilities  exist  for  cairriiig  i*  * 
and  if  we  compare  the  fitting  up  of  a  modem  kitchen  with  tliat  of  even  the  bc^t  of  our  haitmiAJ  him  M* 
time  ago,  we  cannot  tail  to  be  struck  with  the  great  progress  which  has  ret^ently  been  mailn.  The  •iTli^ 
ments  for  roasting,  baking,  and  boiling,  to  be  Smnd  in  the  houses  of  those  of  Uu'  middle  rimmm  of  «a«tj, 
are  much  superior  to  what  were  in  the  mansions  of  the  nobility  and  genttr  at  no  distant  penod  Mmb;  ^ 
the  kitdicn  ranges  in  the  Kxhibition  were  ailmirable,  and  the  prices  usually  very  mod«!mt<< ;  it  ocriir»  to  ^ 
however,  that  In  the  wbo^  of  (hem  oertnin  cxmsiderations  wnre  overlookod.     O0&  of  Uie  mofl  ob«mi(k!>** 
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irbiiig  from  a  rigid  adbf^.rence  to  convontlonal  us&gc  is  the  almost  invariable  construction  so  as  to  be 
thi  thf  chimney  ;  for  which  in  the  modern  ranges  there  is  cleiirly  no  neces.sjtVt  tVoni  the  inmost  total 
p  of  the  open  lire*  The  smoke  anO  vapour  could  be  as  readily  c*onvev*?d  awiiy  irom  a  ranpe  in  the 
fif  the  kitc'ht*n  as  when  placed  uiidrr  the  cliimney  ;  a  small  piece  of  pi  pin  t^  maKing  all  the  difference; 
Be  convenience  of  the  arrangement  suggested  is  obvioua.  In  the  British  flepartment  the  only  instance 
^  ihi?  idi'a  was  C-arried  out  was  the  cottage  range  of  Benham  and  8am;  but  here  the  arrange ment 
|o  have  bn^en  adopted  for  economical  considerations  alone,  as  avoiding  the  cost  of  setting  it  in  the  wall. 
(Belgian  department  there  were  two  ranges  of  thiskind,  which  wei-e  al^  otherwise  excellent.  In  these 
ftu}  fire-box^  in  accordant*  with  the  prevailing  cuistcim,  is  in  the  centre  of  the  raiigi^  Ix'ing  in  fono  like 
ble  or  tiower-pot.  A  space  of  two  or  three  ineheii  in  depth  forms  the  tliie  betwe<^n  the  top  of  the  oven 
B  hot  plate  ;  and  along  this  flue  on  either  side  the  hot  air  is  conducted,  returning  behmd  iintd  the 
I  cunvnls  mi-set  at  tlic  back  of  the  range  and  are  conducted  by  a  pipe  into  the  fhiinney  flue.  We  refer 
fcr  to  the^  ranges  in  illustration  of  the  valae  m  point  of  convenience  of  not  being  oblig»?d  to  build  up 
wgta  in  the  kitchen  wall*.  The  prevailing  prejudice  in  favour  of  a  large  exposure  of  t!ie  hns  manu- 
n  of  ilieie  articles  cannot,  perhaps,  altogether  disregartl ;  though  for  some  time  past  the  extent  of 
wt  has  been  gradually  tiiminishing.  And  as  this  improvement  has  been  carried  out,  the  amount  of  con- 
fie  afiTonkMl  by  the  mo<lem  ranges  has  been  extenfled,  while  fuel  has  been  ecoDoinized.  The  hot  hearth, 
jeh  saucepam*,  fish- kettles*^  and  sueli  articles,  in  ahnottt  endless  variety,  may  b»'  kept  boiling.  do**8  not 

extra  demand  on  the  fuel  for  the  Accommodation  whidi  it  affords ;  hoi  water  is  obtained  in  profusion 
BtUTonntling  two  out  of  the  four  sides  of  the  fire  ;  and  in  the  smaller  ranges  an  oven  may  be  heated 

flro  in  the  ceutr*}.  These  are  great  and  obvious  ativantage*^  which  have  been  secured  almost  in  t>xaet 
as  \ht  extent  of  the  open  fiiT  has  been  diminished-  For  roasting,  the  ojM^n  fire,  no  doubt,  still 
to  be  S  desideratum,  tlie  usual  practice  of  cooking  meat  in  the  oven  being  open  to  great  objection  ; 
1^  fbr  rousting,  the  oven  may  be  useil,  provided  a  graduated  current  of  air  is  permitted  to  pass  through 
f  ibis  way  the  objectionable  flavour  of  baked  meat  may  be  niodified,  if  not  altogether  removed  ;  and 
llis  arrmagcmejit  is  properly  carried  out,  we  believe  that  nuat  so  cooked  in  the  oven  t*annot  be  distin- 
I  from  that  roasted  l>etore  the  fire.  Smoky  kitchen  fluts  are  by  no  means  uneonmioii  when^  the  largt? 
pe  is  to  be  seen,  but  the  small  quantity  of  fa^sh  air  admitted  to  the  flue  in  the  cast^  of  the  close  fire- 
ttsun^d  A  good  ilraught,  and  thei-eby  gets  rid  of  whnt  is  a  grfeat  nuisanee.  Tiie  apparently  compllcat*?*! 
i/tT  of  some  of  the  modem  ranges  is  sometimes  objected  to,  on  the  ground  of  the  intemjU  flues  and 
M  of  the  range  getting  choked  up  with  soot  anrl  being  rlilficult  to  clean  out-  This  defect  is  easily 
pd«  a*  the  ditferent  parts  of  the  range  may  In?  so  disposed  ami  put  together  by  screws  that  it  can 
"  "*  r  tftkea  asunder  il*  desirable.  This  inconvenience  will,  however,  to  a  greater  or  less  extent,  be 
with  every  ranp>  built  up  in  a  wall,  as  is  now  the  all  but  universal  practice  ;  for  some  of  the  ]>qb- 

be  got  at  with  difliculty  whatever  may  be  the  iu*rang**ments  adopted  for  the  purpttse.     But  any 

of  this  kind  would  not  exist  in  the  case  of  ranges  standing  out  detachecj  fn>m  the  wall,  every  part  of 
c.  V    '    II  be  unscrewed  from  the  other, 
e  J  remarks  are  designed  to  be  suggestive,  and  are  maide  with  a  view  of  directing  attention  to 

|«iri  rtii  ii[:5  of  the  class  of  articles  undiu*  notice,  and  t^o  the  nature  of  the  arrangements  by  which  these 
pments  are  most  likely  to  be  fuliilled.  We  now  proceed  to  notice  a  few  of  the  kitchen  rang*?s  which 
ifiil  in  the  Exhibition,  and  which  have  been  selected  for  illustration  as  t}'pea  of  the  class  to  which  they 
(vi'ly  belontr. 

t  most  extensive  exhi biters  in  this  class  were* 
|ft  and  Son  of  London  ;  the  arrangement  of 
litand,  as  well  as  the  character  of  the  articles 
bde  it  one  of  the  most  attractive  places  in  the 
liim, — comprehending  as  it  did  almost  everj' 
IKriu  the  large  range  tor  the  mansion  to  that 
|cott&gi>.  Their  cottage  range  was  among  the 
[tlie  articles  of  its  class  from  its  com|ik"tene8s, 
I  Lirge  amcmnt  of  aceommo<Jation  which  it  af* 

A  aketcli  of  this  range  is  given  in  the  an- 

agn&ving,  by  which  it  will  Ik?  st^ien  that  it  is 

rily  a  fixture,  and  that  it  mendy  re< mires 

nccr  It  with  the  flue  to  atlmit  of  its  being 

here  that  may  be  convenient,  llie  qiiau- 

l  cvn^umed  in  it  is  inconsiderable,  ctirapared 

;  in  onliuarily  required.     A  suite  of  cooking 
mmv  be  had  with  the  range  which  mrdtes  it 

.a].1.    Lfii.l.'  for  the  emigrant  or  cottxiger ; 
'  he  means  or  <3ooking  comibrt- 


b«ni:.Lm  iuifi  t»c»iift'  Cottage  Ko^^e. 


■  ftn?  may  hen^  U}  open  or  close  as  desired  ;  the  plat^*  which  closes  up  the  front  of  the  fire  being  available 
pwu  mi  a  stand  on  which  to  pbce  saucepans  or  other  small  articles,  either  ai  a  convenience  or  tor 
f  them  wai-m.  To  this  range  we  are  really  tlL^wsed  to  attjich  great  value,  from  the  extent  to  which  it 
u*  vlBrieuc)'  and  economy.  Dy  being  placetl  a  short  distance  fi^jni  the  wall  its  heating  jiower*  as 
the  af»artment,  is  considerably  incnnised  ;  and  by  being  able  to  regulatv  the  admission  of  air  na 
^llu»  «Kimsiiu»ption  of  fuel  may  Ik*  regulated  i^Tih  the  greatest  exactness. 

Benham  «Sr  Sons  also  exhibited  Fluvel  &  IVtt's  prixe  kitchentT,  which  was  first  brought  before 
in  Hyde  Park,  in  1851.  By  a  reference  to  the  Jurors*  liefxirt  of  that  Exhibition,  we  find  that  a 
iwa»  awarded  for  this  rangiv  as  well  aa  an  acknowledgement  of  S]^diil  approbadon,  it  being  the 
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finJy  article  of  tfee  kind  m  distinguished.     It  comprises  a  hot  {iltitii  oven  for  pastry,  oven  for  , 
luid  pittte-rack — aU  heated  by  one  fire.    By  a  siioplu  arranguuiciit  fittings  can  be  attached,  if 
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Beu barn's  ImproTsd  Family  Kanj^», 

Another  modificntion  of  kitchen  mngt?  was  exhibited  bjr  the  name  firm  under  the  . 

proTed  Family  Range,  shown  in  the  accompanying  engniYUig.    It  haa  aa  open  fire,  theel 
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ifxni  boiler,  and  movable  check;  and  a  large  open  fire,  with  vertical  bars.  The  finespace  is  only  4 J  inches 
deep,  and  the  range  is  proTided  with  a  fire-clay  radiating  haek  and  solid  fire-clay  bottura ;  and  among  tin* 
advantages  of  the  pecubar  arrangement  adopted,  it  h  stated  by  the  niaBufncturej*a  that  a  conaainjitioTi  of 
30  lbs,  of  foel  in  this  range  is  as  effective  a**  that  of  50  lbs.  in  those  of  the  orcbiian-  construction. 

The  modifications  introduced  in  the  construction  of  kitchen  ranges  are,  in  some  degree^  iwrfectly  arbi- 
trary, and  made  to  depend  on  the  caprict*  of  the  public.  lienee  the  manulaeturer  hi  compelled  to  produce 
an  apparent  variety  to  suit  the  whima  of  customers,  without  the  disiinguialiing  characteristics  being  totmdtM] 
upon  any  recognised  principle  of  nece^ty  or  advantage.     We  cannot  help  thinking  that  there  would  result 
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Benham's  London  Basge. 

*      I   fpom  manufacturers  confining  themscilves  to  the  production  of  different  si zea  of  the  same 
lie  caprice  of  the  consumers,  we  presume,  renders  inexpedient.     Hence  the  varieties  which 
in;i  1  111  the  coUection  of  even  one  extensive  house  in  the  trade.     Thus,  in  addition  to  the  rangtss 

th'  '  *?d,  we  find  another  exhibited  by  Messfrs.  licnbam  &  Son,  which  tht'V  call  Beuham'a  Ixmdon 

raci^T' .  wmcli,  like  the  one  last  figured,  has  a  large  open  fire  for  roasting^  in  corapbaucc  with  the  prevmling 
o^nion  on  this  point.  This  range  is  provided 
Willi  a  ftlieet  iron  oven,  and  wrought  nY)n  waste 
hoiler^  the  top  of  the  oven  fomiing  a  hot  plate, 
and  all  heated  by  one  fire.  An  important  pc»cn* 
Earity  of  the  construction  of  oven  here  adrtpted 
ia,  that  the  jparts  can  be  eaaly  detached,  thereby 
adcaittiiig  or  the  flues  and  passages  being  cleaned 
out  with  facilit}* — a  consideration  to  which  we 
bave  previously  adverted  as  Ijeing  so  essential  in 
ihie  oonstruction  of  kitchen  ranges  ofahnost  every 
description. 

llle  patent  kitchener  of  E.  Browne,  of  Lyme 
Begis^  Dorsetshire,  h  represented  in  the  annexed 
ilhistratioa.  Here  there  is  bttle  of  the  open  fire, 
and  this  may  be  stdl  further  diminished  by  a  sbde 
intmded  to  be  put  down  when  little  heat  is  re- 
cntit^d.  And  this  arrangement  suggests  a  neces- 
mij  wkich  appears  to  us  to  be  much  less  attended 
ta  than  it  deserves — we  allude  to  the  means  of  re- 
gulating the  draught.  The  importance  of  i>eing 
ai^U*  1.1  It- 1. 1  ttp  the  fim  quickly  is  so  much  felt  that 
i^i-  V   provided  for  by  causing  an  extra 

eon  MIT  to  pass  through  it.      But  to  insure  Bmwtiea  Patent  Kitchen, 

OTnomy  of  fuel  we  should  be  able,  when  heat  is  not  wanted,  to  prevent  altogether  the  current  through  the 
ins,  wfaeD  further  combustion  would  almost  cease.     In  most  cases  this  is,  no  doubt,  partially  provided  for» 

3b 


® 


j»^ 


[ZHl 


^_l 


364  THE  miSH  INDUSTRIAL  EXHIBITION.  [CuumXXD. 

but  not,  as  it  strikes  us,  to  the  fall  extent ;  and  hence  we  deem  it  necessair  to  direct  attention  to  the  8ob)ect, 
when  referring  to  the  ^de  plate  in  this  range,  which  is  seen  above  the  tmrd  bar.  The  flues  here  can  ibo 
be  easily  cleaned,  and,  if  necessary,  the  bouer  may  be  taken  out  without  removing  the  other  parts  of  the 
range.    An  unusually  large  extent  of  hot  plate  b  available  for  boiling  or  stewing. 

llie  collection  of  gas  stoves  and  cooking  apparatus  exhibited  by  the  Hibernian  Gas  Company  is  desenring 
of  honourable  mention,  as  comprising  almost  evenr  proposed  arrangement  for  the  use  of  gas  as  fbel;  the 
whole  being  in  the  highest  degree  creditable  to  IV&.  Sanders,  who  has  devoted  so  much  attention  to  this 
subject.  In  certain  situations  it  is  beyond  question  that  gas  could  be  at  once  economically  and  conveniently 
substituted  for  coal  as  fucL  When  a  fire  is  not  to  be  maintained  during  the  day,  and  is  merely  wanted  for 
heating  water,  or  broiling  a  chop  or  steak  morning  or  evening,  the  use  of  gas  would  be  desurable.  The 
required  heat  b  available  at  once,  without  waiting  to  light  a  fire ;  the  gas  being  turned  off  when  done  with, 
economy  b  also  effected  by  its  use ;  while  the  greater  cleanliness  in  the  use  of  the  one  as  compared  with  that 
of  the  other  b  not  the  least  of  its  advantages.  In  the  sick  room,  too,  the  gas  pipe  at  the  hearth  will  often  be 
found  a  desirable  substitute  for  the  fire.  And  a  further  recommendation  in  favour  of  the  extended  use  of 
gas  b,  that  the  necessary  arrangements  are  inexpensive.  Where  gas  has  been  already  introduced  for  lighting 
purposes  it  b  almost  at  once  available  for  any  other;  a  piece  of  piping  extending  to  the  usual  fire- 
place supplying  aU  that  is  required.  In  those  remarks,  however,  we  merely  refer  to  cases  in  which  conti- 
nuous heat  b  not  required.  Under  other  circumstances  it  b  doubtful  whether  gas  can  be  economically  used. 
Indeed,  at  present  prices  we  believe  that  it  cannot ;  and  whatever  may  be  the  conveniences  which  it  insures, 
yet  these  may  be  more  than  counterbalanced  by  the  difference  of  expense.  The  whole  subject,  however,  is 
deserving  of  further  investigation.  The  day  b  possibly  not  far  distant  when  a  considerable  reduction  in  the 
price  of  gas  may  be  effected  as  compared  with  that  at  which  it  b  now  ordinarily  supplied ;  and  in  such  a  caae 
there  may  be  a  future  of  gas  as  an  article  of  fuel  of  which  we  can  at  the  present  moment  scarcely  form  an 
adequate  conception.  As  directing  attention  specially  to  the  subject,  and  tending  to  remove  some  of  the 
difficulties  which  stand  in  the  way,  we  cannot  doubt  that  good  service  has  been  rendered  to  the  cause  of 
progress  by  Mr.  Sanders,  the  very  efficient  manager  of  the  mbemian  Gas  Company. 

In  the  consideration  of  the  description  of  articles  already  referred  to  in  thb  section,  appropriateness  of 
construction  for  the  desired  purpose  oeing  not  merely  the  primary,  but  almost  the  sole  consioeration,  the 
skill  dbplayed  in  the  casting  is  httle  taken  into  account,  provided  it  be  not  thoroughly  objectionable.  Is 
the  production  of  fountains,  statuary,  and  a  variety  of  the  smaller  articles  chiefly  intended  for  ornament,  the 
standard  by  which  their  value  b  to  be  estimated  will  take  cognizance  of  the  workmanship,  as  well  as  the 
design.  In  any  case,  as  before  observed,  aesthetic  considerations  are  little  involved  here.  We  have  merdr 
to  see  that  good  taste  has  not  been  glaringly  violated ;  and  afterwards  the  consideration  of  the  comparative 
merits  of  any  particular  article  as  a  work  of  art  belongs  entirely  to  another  department.  Among  the  artidet 
in  the  use  of  which  our  continental  neighbours  have  the  advantage  of  us  may  be  included  artificial  fountains, 
which,  for  the  most  part,  are  composed  of  iron,  though  terra  cotta  b  also  well  adapted  for  the  purpose, 
especially  in  the  case  of  the  larger  sized  articles ;  but  the  crystal  fountain,  which  formed  so  great  an  ornament 
of^the  transept  of  the  Hyde  Park  Exhibition,  has  shown  that  under  certain  circumstances  glass  also  may  be 
effectivelv  used.  Taking  durability  and  economy  into  account,  it  is  more  than  jjrobable,  however,  that  iron 
will  continue  to  form  the  most  appropriate  material  for  fountains,  admitting,  as  it  does,  of  a  degree  of  Kjxht- 
ness  incompatible  with  the  use  of^ terra  cotta  or  marble.  The  comparatively  humid  climate  of  the  United 
Kingdom  must  make  the  intro<iuction  of  fountains  into  our  pleasure  grounds  less  an  object  with  us  thim  in 
some  other  countries.  The  effect  of  the  fountains  in  France  and  Italy  is  much  heightened  by  the  character 
of  the  climate,  which  makes  the  play  of  water  so  refreshing ;  yet  there  can  be  no  doubt  that  they  cuuld  be 
occasionally  introduced  amongst  us  with  great  advantage.  The  traveller  on  the  Continent,  who  has  witnessed 
the  important  addition  to  the  more  striking  and  attractive  features  of  the  landscape  made  by  the  fountain5 
or  jets  (Teau,  cannot  but  lament  that  they  are  not  more  used  in  the  United  Kingdom ;  especially  in  this  part 
of  it,  where  the  general  character  of  the  scenery  could  be  so  much  improved  by  them,  and  where  such  a  thing 
as  an  artificial  fountain  is  rarely  to  be  met  with.  In  many  cases  great  expense  has  been  sustained  in  the 
formation  of  ponds  of  water,  which  often  become  offensive  stagnant  pools;  and  in  the  production  of  water- 
falls, which  are  little  better  than  trickling  streams ;  but  it  is  passing  strange,  that  up  to  the  present  time, 
notwithstanding  our  increasing  intercourse  with  the  Continent,  the  introduction  of  fountains  into  our  gardens 
and  pleasure  grounds  is  rarely  thought  of.  We  have  imported  many  of  the  most  objectionable  character- 
btics  of  modern  landscape  gardening — its  stiffness,  its  straight  alleys,  its  fantastic  shaped  flower-beds,  audita 
general  formality — to  an  extent  that  has  provoked  the  most  unmeasured  ridicule ;  but  its  most  redeeming 
feature  we  have  neglected.  Absurd  as  was  the  French  style  of  gardening,  as  founded  by  Lenotre,  tho* 
most  opposed  to  it  could  not  but  admire  the  truly  grand  fountains  which  it  included  among  its  requisitei 
Yet,  although  imitations  of  this  style  may  frequently  be  met  with,  the  really  valuable  accompaniment  has 
been  dispensed  with ;  chiefly,  we  presume,  on  account  of  a  misapprehension  as  to  the  difficulties  which  stood 
in  the  way  of  the  introduction  of  fountains,  and  the  large  outlay  which  it  would  involve.  The  progress  cf 
hydraulic  engineering  knowledge  of  late  years,  as  well  as  increasing  facilities  for  the  oonstmction  of  tie 
various  kinds  of  fountains,  have,  however,  so  much  diminbhed  the  cost  of  their  erection  that  the  drawback 
on  this  head  no  longer  exbt* 

•  The  construction  of  ornamental  fountains  b  of  great  under  which  there  were  seats  on  which  a  ooolmg  retreat  «* 

antiquity.     Public  fountains  were  erected  in  the  principal  found  during  the  heat  of  the  day.      The  ancient  datska.  is 

towns  of  ancient  Greece.     Of  these  the  Pirene   and  the  short,  abound  in  references  to  the  fomitains  at  the  pflrio' 

Lema  at  Corinth  were  on  a  scale  of  great  magnificence.  with  whidi  they  are  conversant     Bome  ia  sCfll  tamon  fcf 

The  former  was  encircled  by  an  enclosure  of  white  marble  her  foim tains.    Thoseof  France— of  the  Tufleriea^VenaSk** 

sculptured  into  varioofl  grottoes ;  and  the  latter  by  a  portico,  and  St.  Cloud — have  been  deacribed  with  raptvre  by  wtsf 


yu)«ig)i  the  arrangement  and  uitrodtictioii  of  tlic  Scores  maj  reasonabty  gire  riiie  to  difierence  of 

of  castings  many  of  the  articlcji  exhibited  by  the  Cnalbrookdale  Companjr  wem  deserang 
lugb  "eonmiBndatioD,  sbciwing  as  tliey  did  the  rapid  progrt^ss  whi(*b  has  been  maoe  in  this  branch  i^ 
^uhifltrj  of  Lite  yean*   The  extent  of  the  coal -fields  of  England,  tho  abundance  of  iron  ore,  and  the  improved 
~Bi  of  ameltxDg  lately  adopte<l,  point  oat  the  great  adaptation  of  iJiat  country  for  all  kinds  of  manufac- 
I  in  inn  -,  bot  antn  latdy^  when  quality  has  been  taken  inta  account,  Englisii  goods,  for  the  most  pan, 


not  Itm  on  aooouot  of  the  splendour  and 
p>9d  tsalA  hgr  whicb  they  are  charactcjized,  than  on  that  of 
"  '     "  \  wUoh  tbcy  produce  on  the  laodBoape.    And 


oar  athmmtion  of  them  objocts  maat  neoeflflarOy  be  enhanoad 
when  WG  bear  in  mind  the  great  edcpenae  which  their  eon- 
stnictioo  ntiut  ha^e  mirolved  In  tunes  paat 
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iiiflered  by  compmson  with  those  of  the  Continent.  In  some  kinds  of  work  thii  superiority  on  the  p«notf' 
our  neighbotirs  h  still  imiintained;  but  judging  from  the  progress  siade  of  Lite^  this  b  Dot  likely  to  coi* 
tinue  to  be  the  cafic.  And  among  those  who  have  signal- 
m:d  themselves  in  the  caj\K*r  of  progress,  the  first  place  h^ 
perhaps,  due  to  the  Coalbrookdale  Corapttny,  the  extent  of 
whose  openitions  is  not  hf^  remarkable  than  the  exceUence 
of  their  workiuanship.  Many  of  the  articles  in  their  coUee- 
tion^  in  the  Centre  Hall  of  the  Exhibition,  wejre  triumphs 
in  their  way.  Among  the  castings  contnbated  by  them, 
and  interspersed  throughout  the  building,  we  subjoin  en- 
gravings of  two  vases  of  very  different  tlesign  imd  charncter, 
but  both  presenting  excellent  j^txicimens  of  workmanship  ; 
the  features  in  connexion  witii  which  we  are  bdre  con- 
cerned 


"^'r^^'r'^w  >to^-m'. 


ViLseB  exhibited  hy  th«  Co«ltTY30]cdal«  CompAjij. 


.Ajuong  the  4xintributions  to  the  Exhibition  which  chaUenged  attention  as  specimens  of  CMtili|^  I 
[!tion  of  the  Falkirk  Iron  Company  may  fairly  be  included-    We  subjoin  sketches  of  cs^tings  detf 


lection 


C&!<UDgs  ot thm  Tolkirk  Iron  Foundry. 

window  guards,  or  other  purposes,  where  light  omamented  milings  are  required.    TbB  (._ 
Olllixig  for  no  observation^  but  the  finish  of  the  castings  was  such  m  to  entitle  them  to  yg{h  i 
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But  if  the  British  workman  has  often  la  pM  the  palm  to  the  foifigner  in  matters  where  taste  or  eurioiis 
workmmii^hip  h  involvfd,  lie  muintAms  a  umfonn  superiority  in  mattei's  of  mere  utilit}'*  Thus,  in  the  con- 
"f  lockft^  taking  t^llicit'ijfy  and  economy  into  arc"ourit<f  tht*  Englieh  workmen  are  unrivallod. 
J  of  workmanship^  lowness  of  price,  and  an  adcijuate  dcgrt*  of  security,  are  thtnr  chametfristic^ ; 

J  the  advantagt*  of  the  division  of  labour  which  is  carried  out  in  that  department.  Braniah  and 
i  %  indeed,  obtained  a  world-widi*  celebrity  for  the  produc!tIou  of  locks  of  the  hiijher  class,  while 

Li4^.i^  .1  ..  cheaper  kind  produced  in  \\'i>lverhampton  and  some  other  phces,  arc  not  le.«^8  deserving  of  note 
in  tbcir  way.  The  fact  of  one  of  Chubb's  loi'ks  being  picked  by  Mr,  ilobbsi  in  18*31^  created  no  su^all  sen- 
sation at  the  time,  inas^much  lU*  it  was  supposed  that  the  luc^chanisin  of  these  locks  was  so  perfect  that  it  wo^ 
beyond  human  ingenuity  to  open  them  without  the  pro|)er  keys.  But  the  leiij^th  of  time  tluring  which  that 
trial  was  carried  on,  and  the  pecubar  circnuiiStimces  connected  with  it,  show  that*  prnp<'rly  consideret!,  the 
t»£ety  conferred  by  these  locks  was  not  thereby  sensibly  afiected.  The  Jurors  ajiji-ointed  to  report  on  this 
dcfkartmi^nt  in  1851  observe,  that  ^^  they  would  express  a  doubt  whether  the  circumstance  that  a  lock  has 
faeea  picked  umler  eonrlitions  which  ordinardy  could  scarcely,  even  if  at  all,  be  obtained,  can  be  assumed 
m  m.  t*^t  of  its  imsecurity.'^  On  the  contrary,  we  maintaiin  that  the  feeling  of  security  should  be  materially 
tncreaseii  by  the  experiment  in  r^ut*5tion.  The  i^ally  valuable  coustmclion  of  these  locks  wilh  thereby  estab- 
Ikbed,  while  the  facilities  enjoyed  by  Mr.  llubb.s  not  to  talk  of  the  skill  which  he  ^bsplaved,  were  such  as  no 
one  ooald  by  jKfS^billty  enjoy  making  the  attempt  for  improf>er  purpose,**.  The  cxa'Uence  of  the  locks 
manufactured  by  Messrs.  Chubb  and  Son  was  acknowledged  by  the  award  of  a  prize  medal  in  ISfil. 
Among  the  curiosities  in  lock-making  winch  they  prepareil  for  the  late  Exhibition  was  a  suite  of  ten  locks 
of  diflerent  si^es,  including  one  for  large  safe,  one  for  stn*et  door,  with  latch,  and  small  locks  for  carpet  bag, 
b  *^  '^.  desk,  &c,  all  of)ened  by  a  gold  master  key,  sot  in  a  ring  to  be  worn  on  the  finger,  so  ju  to  elude 
I  1     Each  of  the  locks  is,  of  coui-se,  furnished  with  a  separate  key,  yet  of  these  keys  none  wUl  open 

aij.  i.rv>v  i*ut  that  to  which  it  belongs.  This  is  certainly  a  feat  in  lock-making  des<.'r\'ing  of  special  notice, 
%A  it  illustrates  the  great  degree  of  perfection  which  has  bt*en  attained  in  the  construction  of  this  useful 
article.  In  the  locks  exhibited  l»y  Messrs.  Ilobbs,  Asliley,  and  Fortescue,  by  a  few  slight  mollifications  of 
Ibe  kiey.  so  many  alterations  may  Ix'  pro<lueed  in  the  lock  that  they  t"ome  lo  be  rei'koued  by  hundreds — a 
iUtetnent  which  must  not  be  a  iittle  puzzling  to  tbose  who  have  not  made  themselves  acquainted  with  the 
suDiier  in  which  these  changii,*s  are  produced.  The  mechanical  ingenuity  of  the  age  is,  in  fact,  displayed  as 
much  iu  the  construction  of  locks  as  in  any  other  branch  of  mamit'uetun^  illustnited  in  the  Exhibition* 

Of  the  smaller  articles  in  iron,  the  screws  produced  hy  M^Cormick's  patent  screwing  machine  ar»?  es* 
pocially  deaerving  of  note  from  the  pecuhiirity  of  their  manufiicture.  In  tJbis  case  the  screws  are  formed  by 
{trciaure  instead  of  by  cutting  away  a  portion  of  the  material  as  in  the  usual  way;  and  the  machine  is  maiic 
to  tttm  out  scTCWS  from  three  inches  to  one-eighth  of  an  inch  in  diameter  ;  in  fact,  the  land  of  screw  is  alto- 
getlier  regubted  by  the  die  s^dected.  The  iron  is  used  hot,  and  so  eflective  are  the  arrangements  for  eeono- 
maang  labour  that,  accortling  to  the  natentecj^,  two  trained  boys,  one  to  heat  and  one  to  feed,  with  one  of 
theae  machines,  and  a  convem'ently  placed  furnaw,  will  make  CtXK>  screws  a  day,  each  six  and  a  hali'  intJies 
loilg.  This  number  would  weigh  about  two  t^ns,  the  entire  exptiuse  of  producing  which,  iiuluditig  fuel,  la- 
hour,  di#»t,  and  power,  would  be  about  fourteen  shillings.  In  this  openitiou  it  is  further  obvious  that  tliere  is 
no  waste  of  material.  The  usual  waste  in  making  wood  screws  is  estimated  at  fifteen  pr  cent,  of  the  iron 
ocmsumed,  so  that  it  appears  the  saving  of  the  raw  material  would  more  than  defray  the  I'ost  of  mannfacture. 
Anoiiicr  adrautage  derivable  from  the  use  of  the  machine  is  that  by  it  iixin  can  be  used  of  a  tjuidity  fjir  in- 
iRmor  to  that  re(|uire<i  for  screws  made  in  the  usual  way.  In  die  onlinary  process  of  cutting  the  screw,  when 
the*  iron  in  notof  gwxl  quality,  it  scidcs  away;  but  when  made  by  prt\'*sun'  almost  any  sort  of  iron  will  suffice* 
There  are  gr^at  and  important  advantage-s  in  favour  of  this  metbiwl  of  producing  screws.  The  appearance  of 
tliofe  thus  made  is  so  peculiar*  that  they  can  at  once  be  distinguished  fi*om  the  others ;  and  there  caw  be 
fittle  doubt  that  ere  long  this  plan  will  be  universally  adopted  for  making  screws  of  everj'  description* 

Of  the  great  variety  of  smaller  articles  in  this  class,  space  will  not  fM'rmit  even  a  passing  notice.  The 
ffepartment  waa  weE  mpresentetl,  both  os  reganls  the  number  of  exhibiters  and  variety  of  the  objects.  The 
warknuuiahjp  was  generally  excellent,  but  the  effect  of  most  of  the  things  here  referred  to  was  often  marred 
hy  ft  profusioQ  of  ornamentation,  and  that  fref|uently  of  an  injufiicious  character.  The  contrast  between  the 
botne  and  foreign  departments  of  the  Exhibition  was  interesting  in  this  respect ;  though  even  in  the  cssq 
of  the  hardware  productiona  of  the  Continent  an  excess  of  ornament  was  often  to  be  met  with. 


MISCKIXANEOUB  Ain-ICLBS. 

The  articles  cofning  under  this  denomxnatton  are  numerous,  and  many  of  them  would  Ix?  deserving  of 
ipacial  notice  if  space  permittt^d*  In  the  production  of  some  of  thc*se  sur|jrjsing  changes  have  been  cfTi?cted 
oflal^  years.  In  the  smiiUer  articles  of  tronmonger)^  especially  those  of  a  su(>erior  clasa,  the  iQgenuity  of 
th<?  m^iufacturer  is  oft**n  strikingly  displayed,  as  well  as  the  exc*^llenee  of  the  workmanship. 

Auiong  the  articles  oddly  included  m  this  class  arcr  knife -cleaning  machines,  washing  machinea,  aitd  num- 
glea,  aad  a  number  of  other  articles  of  apparently  heterogenr^KDus  character,  wliieh,  though  somewhat  out  of 
pkttlicf^  yet  wouhl  be  still  more  so  anywhere  else,  according  to  the  method  of  classifi cation  adopted. 

Koit*0  Diiie -cleaning  machine  must  soon  find  its  way  into  ever\-  placf?  where  there  are  many  knlvea  in 
mB%  not  only  on  account  of  the  saving  of  labour  which  it  eili^cts.  but  also  from  the  superior  manner  in  which 
ii  doea  iti  woric  «•  compared  with  hand  latKimr-  Tlie  knife  blade,  moreover,  is  operated  upon  by  a  series  of 
Iraabet  tnftda  to  revolve  rapidly  against  it,  and  tt  is  not  grotmd  down  and  worn  away  in  tue  ckauing  as  on 
tlie  eommofi  board. 

WaaktRg  and  wringing  machines,  and  mangles,  are  indispensable  af\5wticts  in  the  domestic  establishment. 
TW  Ibnuor  of  the%  articles  may  be  made  to  greatly  eeonomize  manual  labour,  as  it  is  ob\ious  that  the 
'  part  of  the  buainesa  of  the  wa^erwoman  is  the  agitaUou  of  the  soikd  article  in  the  medium  which 
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is  to  cany  away  die  impunde.^.  And  when  tlie  modus  operandi  h  taken  mt«  account,  H jeaUy  ^^«mm 
passing  siange  that,  even  in  Urge  esublishnionu,  the  washing  eonUniies  to  be  done  bv  haijd.  Coder  tS 
drc^tanoe*  it  i«  probable  that  the  articles  included  under  the  name  ot  ''  fane  things  wiU  be  i 
bond,  OS  their  &a^le  cha* 
meter  will  not  permit 
of  rough  treatment^  and 
they  are  moreover  casilpr 
got  through.  The  case  ib 
difierent^  however*  with 
aU  the  heavier  articles, 
which  can  be  washed  hy 
machlntsy.  As  to  this 
mode  of  treatment  being 
ievere  on  the  articles^ 
washed,  the  extent  to 
which  this  holds  good  de^ 
pendd  on  the  care  wit^ 
which  the  operation  is 
conductiid.  Eveo  with 
hand  washing  one  otlen 
hears  the  remark  of  cer- 
tain w^herwomen  being 
very  destructive  to  the 
clothes.  In  the  one  case, 
as  well  as  in  the  other, 
therefore,  this  remark  ap  - 
plies* 

The  washing  maehijie 
here  figured  was  exhi- 
bited by  E.  O,  Tmthdl, 
of  Scarborough,  who  also 
was  the  manulacturer.  It 

tfl  made  chiefly  of  wood,  Tindall'a  Waahinfi  M«:hino. 

the  ends  bemg  mclincd  m- 

wards,  and  the  bottom  curved  upwards.  A  dasher  or  swiller,  working  upon  two  T 
put  in  motion  by  means  of  the  handle,  causes  the  clothes  to  be  forced  again&t  the  « i 
thn^ugh  them,  it  rushes  to  the  opposite  part  of  the  machine,  thereby  altemntt*iv 
and  pulling  or  lightening  them  up.  The  boards 
are  tongued  and  grooved,  and  fastened  witli 
white  lead  and  copper  naila,  so  as  to  be  per- 
fectly  Water-tight  A  movable  cover  fits  on 
the  top  and  keeps  the  steam  as  well  as  the 
splashes  of  water  dosed  in  the  machine;  tlie 
DOttom  is  furnished  with  a  brass  plug  to  let  otl' 
the  dirty  water ;  and  the  whole  is  supported  by 
4  fftronff  wooden  fmnie^  bolted  together  with 
iron  bolts*  It  is  said  to  be  cnpable  of  jK'r!bi*m- 
ing  washing  in  less  than  hall*  the  time  renuirtid 
by  the  onlmary  mode,  and  it  does  not  injure 
tlie  clotlies  so  mueh  as  scrubbing  with  the  blinds. 
This  apparatus  does  not  appear  to  be  liable  to 
get  out  of  order,  and,  therefore,  will  not  re- 
quire fri?qnent  re|)ttiiis. 

The  wringing  nmehine  of  the  same  ex-hibiter 
wouhl  seem  to  he  a  desideratum,  from  the  wry 
laborious  tiature  of  the  work  which  it  is  de- 
fligoed  to  p^ibnn.  It  drives  out  the  wut<;r  by 
the  pressure  of  rollers,  somewhat  analogous  to 
the  action  of  the  mangle;  and  its  o|x^riition  is 
decidedly  less  injurious  to  tbe  fabric  operated 
npon  than  wringing  by  hand. 

The  mangle  is  a  well-known  article  in  the 
laondiy,  but  its  high  price  and  the  vioy  consi- 
derable space  occupiea  by  the  better  kinds  of 
the  common  mangle  prevcut  it  from  being 
nearly  as  extensively  Uied  as  desirable.  The 
action  of  the  mangle,  moreover,  is  so  simple  that 
little  attention  has  been  devoted  to  tne  im- 
provement of  any  other  method  of  attaining  it 


rv*s  or  < 


TincLftH't]  Portable  M«a.|^«w 


than  that  of  Himn 
and  screw  would 


a  great  weight.    It  is  obvious,  however,  that  a  proper  mo^ficttlcB  of  tbe  i.^ 
'-*^'-  objectionable  in  theory  than  applicable  ta  praxrlioe  {  jroi  il  ■MOHI  odd  tJbil  I 
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ble  miingles  have  not  made  more  way.    One  defect  in  tlie  use  of  this  description  of  mangle  is  m  not 
fing  it  fixeu  to  the  floor ;  to  which  it  might  be  screwed  when  in  use^  and  when  done  with  it  couJd  be 
CT^wed«  and  laid  aside.     The  engraving  auows  the  construction  of  TincklJ*9  Portable  JVIjujgle,  the  design 
rbich,  as  well  as  that  of  the  other  two  maehinei*  just  mentioned,  bnvo  been  regisflered,  iii  aocofdance  with 
OTiiioQS  of  the  Registnition  of  Designs  Act.     It  will  be  obstTved  thut  the  amount  of  pressure  if  eaaily 
aledbythe  screw,  by  which  the  ?pring  is  slackened  or  tightened  at  pleasure.     The  size  and  power  of  thost' 
jbs  may  also  be  regulated  by  the  aature  of  the  work  which  tiu-y  are  eliiefly  intende<l  to  perform — Um; 
greatest  pressure  being  of  course  required  for  the  heavier  kinds  of  fabrics. 

BiUtons, — On  the  nistoiy"  of  buttonj*  we  might  write  an  elaborate  article^ had  we  time  or  space;  tracitig 
tliear  development  from  the  ancient  fibula  to  the  modern  button,  and  refemng,  in  the  historj-  of  our  own 
roontiT,  to  the  many  Acta  of  Parliament  made  for  tht^ir  regulation  or  to  ejilbrce  their  use  in  different  formUi 
We  might  also  trace  tbeir  esthetic  history,  or  detail  the  variations  of  form  they  have  undergone  undej  tht- 
chftD^^  of  fashion  or  taste;  how  thuv  have  assumed  more  changes  of  outline  than  a  iiiatliematieian  could 
calcmate — the  pyramid,  the  sphere,  the  hemisphere,  the  circle  and  semicircle ;  the  oval,  the  concave^  the 
convex  ;  forms  of  simple  curve,^,  composite  forms,  forms  from  nature,  and  forms  taken  from  a  pack  of  carda ; 
but  our  space  eonfine^t  us  to  a  few  words  on  the  materials  used,  and  the  mode  of  manufacture. 

The  materials  of  buttons  are  as  varied  as  their  fji^hion.  We  have  them  gold  ami  gilt,  sdver  and  plated, 
copper,  brass,  German  silver,  lead^  pewter,  wood,  horn,  shell,  glass,  [wrcelain,  or  diamonds.  We  have  in 
_  r  jKilice  and  mibtar)'  force  the  great  consuniers  of  a  pe^vter  button ;  the  pit  button  in  our  FreemasoDS, 
9Hendly  Brothers,  Odd  Fellows,  and  other  chibbist-s,  as  well  a.^  the  few  surviving  blue-coated  and  gilt-but- 
tooed  gentlemen  of  the  time  of  George  IV*  The  mother-of-pearl  fonns  the  omameiitjil  material  for  bnen  and 
oatton  tabrio!,  from  the  lace  chemisette  of  the  full-blown  beauty  to  the  ksa  ditttingulshfd  coUar  of  her 
deroted  adminT,  unless  where  its  place  is  takun  by  tht;  cheaper  porcehun,  now  so  much  used  as  a  substitute. 
The  manufacture  of  metal  buttons  is  one  of  considerable  interest  as  well  as  importance,  giving  ejnploy- 
liiesit  in  France  and  England  to  thousands  of  persuus,  though  its  consumption  has  greatly  decbne<l  of  late 
jeara  The  material  employed  for  the  button  is  st^tmped  out  of  the  shc^c^t,  of  the  required  form,  by  a  Hy- 
pre»,  and  i*  then  by  a  peculiar  machine  perfectly  moulded  and  i^olishcil  on  the  edges,  and  smootbeJ  on  the 
lace ;  the  shanks  are  then  attached  by  suitable  soltler,  and  the  button  is  iinished  by  polishing  in  a  latho^  or 
■laniied  in  a  press  with  any  recpiired  dcjiigu.  Should  gilt  buttons  i>e  requiretl,  the  copiwr  buttons  (slightly 
alloyed  withzmc)  are  taken,  well  cleansed  by  nitric  acid,  or  pickled,  as  it  is  termed,  and  tlirown  int<»a  solu- 
tion of  nitrate  of  mcrcurj%  by  wliich  they  get  a  tliin  coating  of  mercury,  owing  to  the  <leeomixi«ition  of 
the  salt  by  the  sujii'rior  attraction  of  the  baser  metal  for  oxygen.  Tlie  button.s  art^  then  well  washed 
and  covered  over  with  a  slight  covering  of  an  amalgam  of  gold,  by  which  they  get  a  thin  coating  of  this  metal 
and  mercury ;  they  are  then  passed  into  a  stove  and  heated  tjo  a  temj>erature  sufficiently  high  to  drive  olfthe 
whole  of  the  mercury,  and  lejive  an  exi'eedingly  thin  film  of  gold  on  their  Hurfat-es,  and  on  being  bumifibed 
in  a  latlie  in  tlie  u:^ual  manner,  are  fit  for  the  uh'trket*  In  this  manufacture  the  quantity  of  gold  twed  is 
eactremely  small,  since  upwards  of  two  hundred  buttons^  of  an  inch  diameter,  may  be  wcdl  gilt  witn  about  five 
»  or  gold,  or  at  little  more  than  thf  cost  of  one  pennyworth  of  gold,  exclusive  of  the  cost  of  mercury  ; 

>grer* of  the  latter  being  in  the  modem  process  c*f  distillation  recovered,  not  only  to  the  profit  of 

,  but  Ui  the  saving  of  health  of  thoj«e  employed.    In  the  manufacture  of  silvered  buttons  the 
-  1-  put  on  the  copper  previous  to  its  being  formed  into  a  button  ;  by  the  milling  process  it  is 
£a'  to  the  required  shape,  and  the  finishing  of  the  button  is  efli'cted  on  the  ahtMidy  silvereil  basia. 

_T}i,>  Tiianutacture  of  needles  was  first  introduced  into  Eugknd  in  thi*  rL^igii  of  Queen  Elizabeth. 
Sinci'  t  i  -rwing  to  our  pre-eminence  in  the  nmnufaetnre  of  steel,  needle-making  has  liecome  one  of 

our  -t  :  'jmiilnN-ini:  a  great  number  of  hands  in  its  different  departments.     All  needles  are  (or  ought 

I*'  i  ill    !h    f    irrl,  pro|X'rly  t*j?miH^red,  otherwiiie  the  needle  wiU  not  remain  8hari)-fK>inted  or  will 

b  i     .      1  ki^  ti  3i«[M  ring  of  the  steel  is,  howi-ver,  one  of  the  last  processes  the  needle  undergoes.    The 

firifl  prtioe«B  i»  to  make  the  wire  perfectly  soft  ;  tliis  m  done  by  heating  it  to  redness  and  .«illoining  it  slowly  U> 
fioott  wlicn  it  has  lo5t  all  its  elasticity,  and  will  readily  retain  any  given  shape.  It  is  then  straightened  by 
^■^ lining  it  in  short  lengths  between  strong  wire  pins  set  in  a  board  or  &ame ;  and  this  feeing  done  it  is  cut 
i  fitort  lengths,  which  are  tied  in  buudlt's,  and  by  rolling  between  two  boards  they  are  rendered  perieetly 
tight.  The  wire  is  pointed  by  applWng  it  in  bimdles  to  a  dry  grinding  atone,  and  this  process  is  in  tlie 
^nawTf  mAnuf;ictori«>9  so  injurious  to  health,  owing  to  the  fine  steel  dust  mhaled  by  the  grinders,  that  few 
M  nous  illness.  When  jioint^Hl,  the  next  operation  is  eyeing,  which  h*  done  by  first 
fl-v  I  by  a  hammer  or  fly -press,  and  then  by  a  fine  hard  steel  point  punching  the  hoh» 

intrnurii  lor  tnt  v\\'  ssn\rn  is  afterwards  enlarged  and  finished  by  a  file.  Sometimes  all  these  operations  ;ire 
perfbnM^  by  one  macliine,  which  flattens  the  head,  and  gutters  it,  or  impresses  the  channel  seen  in  most 
m^dfep. '"'  "  -'-^^^  blow,  and  a  second  which  finishes  the  operation  of  eyeing.  The  needle  is  again  straightened, 
and  18  ^  for  tempering.     Thia  operation  consist*  in  first  he^iting  it  to  redness  and  then  suddenly 

cooHikg ,  *."  '■  i^iakes  it  so  hard  and  brittle,  that  the  slightest  force  would  break  it,  but  by  heating  it  to  a 
irninliHlrtP  twnyierature  and  allowing  it  to  cool  slowlv,  it  is  rendered  less  brittle,  but  retJiins  sutficient  hanlneas. 
IW  iMidlr*  arr^  then  polished  by  rolling  them  in  a  kind  of  mangle,  in  cloths  smeared  with  oil  and  fine  emery, 
bf  wliidL  opcsmtion  they  ane  ready  for  uii& — J*  S. 


X.  AxjLt]in!FC;J.^BIackhaU-street,I>ablin.— Aaelf-actii^ 
ctnt9  pot* 

f .  AvDsaptnr,  fL,  Gnek-itreet,  DubUa,  MamUkcturer 
«Dd  Importer* — 6ra0  cocki;  pamp  valves  pttigH,  waste 
vacbm,  A«. ;  Axfwn  htUu ;  meul  aod  Mii  smka,  plum- 
hen*  tiaMi,  &e. :  ftlide  valve  wato^  clo«et;  Bramah  ralve 


water  doaet,  oned  on  deck  botisea  %  steam  preBUie  todiealor* 
IL4  used  in  the  Clydfi^staunvrs ;  Lanibert't  patent  spixit  and 
water  cocka^  &c, 

3.  ABcmtB,  W.  H,,  Ironworks,  Lucan,  near  Dublin,  Ma- 
nofocturcr. — ^Kieve  hoopa^  sawpkte  Ibr  atootcuttt^r^'  une; 
sledgst ;  atoaemaatma'  hamm«n;  quarty  picks:  plougb  and 
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axle  sock  moulds ,  shovels  of  various  patterns,  showing  the 
forms  used  in  the  different  counties  of  Ireland. 

4.  Armitaoe,  Morgan  Henry,  &  Co.,  Mousehole 
Forge,  near  Sheffield. — Smiths^  anvils,  &c 

6.  Avery,  J.,  North-street,  Hackney,  London,  Inventor. 
— Improved  water  closet,  fixed  without  nails,  screws,  or 
brads ;  improved  ball  lever  tap  with  round  water  way. 

6.  Bailey,  John,  Regent-street,  Salford,  Manufacturer. 
— Improved  copying  press. 

7.  Barnwell,  T.,  &  Son,  Bishop-street,  Dublin. — ^A 
case  of  locks. 

8.  Barter,  R.,  St  Ann's-hill,  Blarney,  County  Cork, 
Inventor. — A  substitute  for  a  whig  or  swivel  joint  in  gas 
fitting. 

9.  Bartleet,  W.,  &  Sons,  Redditch,  Bromsgrove,  Wor- 
cestershire, Manufacturers  and  Patentees, — Oval  perfect- 
eyed  needleSy  and  sewing  needles  of  every  description ;  sail, 
pack,  surgeons',  tambour,  crochet,  netting  needles,  &c. ;  sea 
and  river  fish  hooks  of  all  kinds. 

10.  Benilim  &  Sons,  Wigmore-street,  London,  Manu- 
facturers.— Cooking  apparatus  and  kitchen ;  ranges  in  va- 
rious designs;  improved  smoke  jacks;  broiling  stove  and  hot 
plate,  with  pastry  oven ;  steam  hot  closet ;  Flavel's  patent 
kitchener;  dinner  lifting  machine;  copper  steam  kettles; 
Bainmarie  pan ;  model  of  complete  kitchen  apparatus ;  emi- 
grants' or  cottagers'  stoves ;  emigrants'  portable  kitchen ; 
perforated  pedestals  for  hot  water  pipes;  stair  bannisters 
and  newels  in  various  style  of  ornament ;  warm  air  stove ; 
bright  register  stoves,  with  burnished  steel,  ormolu,  and 
natural  bronze  mouldings ;  turf  grates ;  dog  stove  with  en- 
caustic covings ;  fenders  and  fire  irons  in  polished  steel,  or- 
molu, and  bronze ;  ornamented  fire  dogs ;  Telekouphonon  or 
improved  speaking  pipe. 

11.  BiLLiNOE,  James,  Ashton,  nearWigan,  Lancashire, 
Manufacturer. — Wrought  iron  scroll  hinges  and  door  handles 
of  various  designs,  for  ecclesiastical  and  other  purposes; 
wrought  iron  hinges  for  locomotives,  railway  carriage  doors, 
worm  and  skew  rising  hinges,  &c. ;  stock  and  iron  locks, 
with  and  without  tumblers  ;  brass  and  iron  escutcheons  for 
locks ;  brass  and  iron  thumb  latches. 

12.  Br.vmiiall,  T.,  Union-street,  George's- road,  South- 

wark,  Inventor  and  Manufacturer A  wind  guard  (made 

of  zinc)  for  the  cure  of  smoky  chimneys  ;  a  bath. 

13.  Brigilvm,  J.,  Driffield,  Yorkshire,  Inventor  and 
Proprietor. — Catch  and  ftistener,  with  door  and  frame  show- 
ing application  of  same;  catch  for  park  gate. 

14.  Brow-n,  E.,  Lyme  Regis,  Dorsetshire,  Inventor  and 
Proprietor. — Working  model  of  cookingapparatusand  roast- 
ing jack ;  improved  cooking  apparatus  ;  improved  cottage  or 
emigrant's  stove ;  brass  self-acting  tobacco  till ;  improved 
valve  for  cisterns ;  steam  closet  automaton  roasting  appa- 
ratus; chimney-piece  for  large  cooking  apparatus. 

15.  Brown,  Robert,  Toxteth  Park,  Liverpool Horse 

shoes  and  shod  feet. 

16.  City  ov  Diblin  Bolt,  Screw,  and  Riaet  Com- 
pany, The,  Fleet-street,  Dublin,  Manufacturers. — Wood 
screws,  screw  bolts,  rivets,  and  railway  fastenings. 

17.  Ciioprixo  &  Selby,  Argyll  Works,  Birmmgham. 
— Improved  horse  shoes. 

18.  Chubb  &  Sox,  St  Paul's  Churchyani,  London,  In- 
ventor, Patentees,  and  Manufacturers. — Chubb's  patent  bank 
lock ;  Gothic  and  other  ornamental  locks  and  keys;  locks  for 
various  purposes ;  a  suite  of  large  and  small  locks,  all  to  open 
with  gold  master  key  set  in  a  ring ;  fire-proof  banker's  safe, 
well  safe,  &c. 

19.  Coalbrookdale  Company,  Coalbrookdale,  near 
Wellington,  Shropshire,  Designers,  Inventors,  and  Proprie- 
tors.— An  oniamental  tent,  ^ith  pilasters,  &c.  of  iron ;  an  or- 
namental iron  fountain  ;  "  The  Combat,"  bronzed ;  register 
ftovesand  fenders,  of  new  and  unique  design  ;  hat,  coat,  and 
umbrella  stands,  of  unique  design,  bronzed;  garden  and  hall 
chairs  and  tables ;  ornamental  v&ses  in  cast  iron  ;  brackets  i 


for  gas,  &c.,  electro-bronzed;  hot  air  stores;  flower  pot 
stands ;  looking-glass  and  firame,  in  iron,  gilt ;  an  ecooo- 
mical  cooking  range,  complete ;  two  flower  vaaes  in  bronze, 
electro-gilt ;  a  variety  of  ornamental  rasrings  of  figoreft,  Iec, 
electro-bronzed. 

20.  Corcoran,  Brtan,  &  Co.,  Mark-lane,  Loodoo.— 
Specimens  of  woven  wire ;  model  of  an  improved  mah  kiln. 

21.  Curtis,  W.,  Chanoery-lane,  DnbUo,  Mannfactgrer. 
— Brass  cocks  for  steam,  gas,  and  water ;  also  gauge  cocks, 
valves,  and  other  brass  furniture,  for  steam-engines ;  bnn 
furniture  for  railway  and  private  carriages ;  brass  fittiagi, 
cocks,  swivels,  and  bracket  backs,  for  gas ;  genersl  hnm 
work  for  doors  and  shop  windows ;  a  gardoi  engine. 

22.  Cutts,  W.  W.  &  Co.,  Atlas  Works,  Sheffield,  sad 
Hatton-garden,  London. — Chandeliers  of  various  deogH 
for  gas  and  candles ;  brackets ;  vase  lights,  and  hall  lanterns 
for  gas,  in  great  variety  of  patterns,  in  rich  gold,  lacqos, 
and  bronze;  patent  atlas  oil  lamps  with  stands;  cunSit 
lamps ;  railway  carriage,  side,  tail,  and  signal  lamps;  work- 
ing model  of  Cutts'  patent  railway  signala,  &c 

23.  Daniel,  P.,  Grafton-street,  Dublin,  Mann&ctsnr 
and  Importer. — Drawing-room  grates,  fenders,  and  fire  siMk; 
locks,  and  articles  of  ironmongery ;  hip,  sponge,  anddiower 
baths ;  papier  mache  and  japanned  trays ;  ooal  vases  sad 
japanned  goods  in  variety. 

24.  Dixon,  George,  Upper  Erne-street,  Importer.—lfe- 
derateur  vase;  pedestsl  and  stand  lamps;  candle  lanp^ 
shades,  transparencies,  lamp  oils,  &c. 

25.  Dycer,  £.,  Stephen Vgreen,  Dublin,  Inventor  sai 
Proprietor. — Improved  horse  ball  administrator ;  honeshos. 

26.  EDMtJNDsoN,  J.  &  Co.,  Capel-streeC,  and  Staftid- 
street,  Dublin,  Manu&ctureis  and  Importers. — Gasfitsi*p; 
gas  lustres,  piUars,  brackets,  &c ;  Tuscan  piQar  of  bnBk 
with  pedestal,  adapted  for  a  lamp  post  or  bost  stand;  tm- 
nishing  ironmongery,  and  kitchen  ranges;  dectro-plitHl 
goods ;  and  light-house  lamps,  with  plated  reflectors. 

27.  Elliott,  W.  k  Sons,  Regent  Works,  BirndnglHB, 

Manufacturers. — Buttons. 

28.  Fencely,  H.,  Denmark-street,  DubliiL,  Inventor  sad 
Proprietor. — Spiral  expanding  and  compressing  machioa 

for  sweeping  chimneys. 

29.  Foley,  H.,  College-green,  Dublin,  Manufactorer.— 
Army,  na\y,  liverj',  hunt,  and  club  buttons. 

30.  Francis,  K,  Camden-place,  Dublin,  Designer  sad 
Manufacturer. — Improved  horse-shoes  for  diseased  sad 
healthy  feet 

31.  Fraser,  S.,  Mary-street,  Dublin,  Manufacturer.— 
Japanned  shower,  hip,  toilet,  foot,  sponge,  and  children's 
baths ;  toilet  ware  and  pails ;  improved  garden  watering- 
engines  ;  camp  pedestal  l>asin  and  washing  stand  ;  improved 
portable  hot-air  stoves ;  emigrant's  ctx)king  st<.n-e9;  creaa 
forcers  for  making  butter  and  iced  or  whipped  creamji ;  po- 
tato steamers;  improved  baking  and  roasting  appanrw: 
washing  machine ;  japanned  hat  case  and  plate  wmnaoK 

82.  Gatciiell,  R.,  Pill-lane,  Dublin,  ^(anu£ictinvr.— 
Scales  of  various  kinds  and  sizes  ;  chemists*,  bankers',  jew- 
ellers', sovereign,  and  hydrauhc  scales ;  gilt  beam  ;  weigto; 
imperial  copper  measures ;  burnished  gohl  drums :  tolE^ 
shapetl  vasc"s,  richly  ornamented  ;  sample  boxe&  bowkk  ss^ 
vases;  show  boxes  and  bowls;  fancy  tea  canisters;  twine 
boxes,  &c  I 

33.  Glennie,  G.  &  Co.,  Springbank  Iron  Works,  Gli^ 
gow.  Manufacturers. — Register  grates  ;  boiler ;  pots :  csap 
oven  and  cover  ;  air  bricks ;  gutters ;  gas  and  water  pip* 
in  variety ;  chimney  cans  ;  bar  scale  weights  -,  hay  rack  ini 
manger  ;  skyhght  and  frame ;  cart  buithes  ;  Allan's  psM^ 
iron  pavement  plates,  and  many  other  articles  in  iron. 

34.  GoDDARD,  E.,  Ipswich,  Inventor  and  Manu&ctarrr 
— Gas  cooking  stove,  lined  with  white  glazed  porcdain :  iP 
cooking  apparatus,  with  chambers  for  roasting  and  bakings 
hot  closet,  copper  boiler,  steamer,  and  hot  plate ;  Goddirf * 
patent  asbestos  gas  fires. 


Cla^  XXIL] 


IRON,  AND  GENERAL  HARinVAHE. 


2*71 


85.  GoDi>ARD«  H.t  NottJof^lLiiD,  Inventor  ami  Mnnufao 
tngw. — Kew  pAtent  Dcooomical  coi>Uag  apparatus^  either 
far  «  clow  Of  op«rii  llre- 

B^  GitBKSDiG^   N.,  SL  SoN'Sf   WarnngUm,  T«ftncaaliirt?, 

lUBuf»ttiir«r».— f> '"'■  '♦•^ '  -u,.i..,  i  :if^  floor  wire;  *ii*l 

j-wovft  vrift?  i  -,  *€.,  women  by 

i-l<H>i&.s  and  '  ^     it  width,  strength, 

1  nqpiUrity  of  me»][j(ra^ 

ST-  Hakrisox,  Radcltffk,  &  Blitkt,  Eagle  Foundry, 
Lcfttniogtoa,  )[ajiii£&etarpr»  xud  InveotorB, — Kitchen  ranges 
on  •  new  aud  improved  jihin, 

3S.  IIart  &  Sox,  LondoQ. — Omnnietitiil  door  fumittire ; 
door  hftudUis;  beU  ptilk;  Lock^;  knockers,  &c. 

35*  HcisUAw,  T.,  &  Co.,  tlonskeagh  Iron  Works, 
ttiut  Alibey-strwt,  Dublin,  MMnufiuiurcr^. — Qiiitny  tools ; 
ttfldgvBk  picks,  haoimcr^^iron  pidlry  bl(Mik»«  ficrap  ironquany 
rvdncd  cast  *teel  jumpers,  *tc.  ■  amlth*'  and  home 
portable  fiif;^e,  «nithdi'  and  hone  shoting 
i;  fiHUd,  b«fich^  cumuij;,  nmt  ^ho^Mng  hammers  i  pin- 
IS  ifOD  and  ftoel  quoits  ;  pulley  blinks ;  ^padtis^  shovt^lM, 
I  toola  ;  nuuiurp  and  hay  furkj) ;  IriMb^  Kent,  Fulling, 
Mid  Aintriran  axes  ;  earpt^nter^',  coope»\  and  lihip  ad^et^ ; 
*ta4iing  <ir  hedging  bocjki} ;  bill  hooks ;  pkkt» ;  mattocks. 

I"  !!r7TridaA3«  Ga«  Light  Company,  Tiik,  Foster- 
pi  !  ^Bennett's  gaa  cooking  ranges  f«r  roasting, 
ti^  ig,  and  fmnt;  *  dnplifjite  gas  oven,  suitable  for 
tii*.in^  (frt-iia,  picit  I  '  _<*tt'«  gaa  cooking  ran pte, 
■ '  '  J  by  Ita  poenl  xittg  gaa,  is  capable  of 

I  oven  Iwr  .^..^..^^  .,ix,^  l ing,  and  adapts  iuelffur 

ftyiDgi  boltiiKi,  juid  ttewing,  also  for  radiating  beat  m 
portable  gas  cooking  range,  Ikmished  with  an 
i  $at  brru'ling  and  baking,  with  a  »tove  for  frying  and 
^  an<l  with  the  exlm  apf  lendagv  of  a  ttteaming  appa- 
H  pa^  apparatus  fur  hall»  fur  kM>ping  watrr  hot,  or 
oolKs*,  4e. ;  King's  fpu^  stoves,  for  warming  hall% 
««  <ife;c  ;  Asiw'HfiH  gas,  fitoveA,  for  warming 
BoK^t'd  tuiMiiith'-*  ^Tis  stove,  fi«r  htating 
na  t  Buggett'A  saUautntbT,  for  crooking  steaks 
■lid  dtiops^  &e.  ;  also  for  Im tiling,  sterLming,  and  frying  t 
Uall^s  patmt  gas  and  vapour  cooking  lamp,  for  tht;  n^e  of 
fllgniiN,  Kmcista,  &c. 

41.  Hfi-tt  J-T  Islington,  Birmingham,  Manufacturtir, — 
I oC  «tani[wHi  omattienta  t*^  lamps,  diandelic!i>,  and 
lam  pi   iu   iraritma  atyl»;   balance  iv  eights, 
bracket  ann^  stands,  vasa,  kc 

12,  Iloai&4,  AsHLEi%  &  FoBTSa^UE,  Cbmpaide,  London. 
— Thf  r«-lvbrat«il  permulating  locks ;  i*olid  key  locks,  with 
tntrt  «alde  ttataps,  &.t. ;  cbctt^  tUl,  pad,  pi^rtfitlio  locks. 

#3.  Bopfii^  T,,  Middle  Abbey-strect,  Dublin,  Mann- 
Ctctsuw. — Largv  church  b«JU  ca,"t  a  perfect  nMe — B.  flat; 
'  bttlL  attached  to  M*Ma*t4?r  and  Son»  turret  d<»ck  ; 
»  oif  assorted  sites  ;  fonn  »>eIK  with  einbletnaticul 

.,,._    -,,.  -♦  »rtd ',  liaud.ionu!i  bell,   mounted 

(;^^  on  **bony  Htnmb;  brass 

iliognny  planks,  with  airvwK 

oak  planks ;  glasa  casis,  contatoing 

--wi>rk- 

-xa,  W«$tmor«lAtid-stTeet,  Dublin, 

I  rang*!^  containing  open  fire  grate, 

'4*5  ac'tion  «niok«-jark,  oven,  set  of 

iti-S  hot  ckkset,  and  grilling  iron; 

"  ^^vi^^;  smido' culinary  articles; 

iV%  for  hnating  water ;  scroll 

i(r  case;  shower  and  sponge 

€&,  iIt*XtlAio  A  Browtt,  Exeter,  Mai]uflBctun!>rB. — Emi- 
gnuilii' AOd  cottagt  stcrvei  (Regwtepifd),  with  inin  Hum  com* 
phtad  imids ;  booking  apparatus,  witii  oven  aiui  boiler. 

46,  hiQUAU,  T.  W.,  Birmingham,  Designer  and  Mann- 
tsctttwr.^ltnpr^^pvisd  horn  buttouM, 

47*  JsmrtlK^  G.,  Oreat  ChiiHotte-fltroet,  Blackfriara- 
fMd^  London,  Invvntor  and  Manufacturer. — India  rubl>er 
tvb*  wiucr-dowt,  the  ralvm,  cranky  levera,  &e.,  generally 


craphiyed  Ixang  wbtilly  dispensed  with ;  India  rublKjr  tulit* 
eo>c:kji( ;  ^idce  valvea  ;  tire-cocks  and  hydrants ;  tru|ia>  for 
dnftLfirt,  jtc. ;  juiiits  for  c<jnnecting  lead  and  other  juinLs  with- 
out solder ;  pump  of  a  new  couj^trtiction  ;  cistern  ;  \'alv«s 
lavatoricft,  and  whoes  for  corners  of  shop  »hutt45r», 

AS,  JoiiNfOs,  Cammkli^  a  Co.,  Cyclops  Stee!  Works, 
Shefiield,  Ikliuiufacturera.— Specimens  of  filea  of  every  de- 
BcriptitfU,  for  engiucf  ring,  machine,  and  «v«ry  otbtr  general 
purpoeH* ;  spccimcnf^  of  railway  carnage^  waggon^  and  tmck 
springs,  also  fof  tocomotlye  eogme,  and  tendeia,  and  of  otbor 
railway  tools  and  work. 

49.  KjK?<!tARD,  R.  W.,  k  Co.^  tJppcT  Thames-stWfit, 
London,  and  Irrjn  Works,  Falkirk,  N.  B.,  )Iannfactnn*r«. — 
Iron  castings  in  great  variety  ;  »tov€s!^.  ranges,  Nlcony  |ia- 
nela,  statuary,  vase*,  columns,  royal  arw*,  garden  chains  Btc, 

60.  Keht,  G.,  Strand,  London,  Inventor,  Patentee,  and 
Mnnillkcturer. — Kent\4  |Mitente<l  invLUtion-*  fur  dumei*tic  pur- 
poses; rotary  knife  denning  madihie:  wntion  of  rotary 
knife  cleaning  niarliiniv  showing  the  internal  ctiustruction  ; 
rotarv'  cinder  sifter ;  ptirtablc  mangle ;  [nirUible  washing 
ap]>aratus ;  triticjiting  Htraiuer  for  dotips,  Ac^  Ac. 

fit.  Lammkut,  '1\,  Short-street,  New  Cut,  I^Ainbetb, 
London,  Manufatturvr.^Sample*  of  black  tin  pifxt ;  flexible 
duiphmgni  wutcr  valve*  for  Very  high  preftsure;  gun  metal 
steam  lit ting)§  for  locomotive  engines. 

52.  LAW1.ES8,  T.,  Dundalk,— Self-adjusting  lock*  witli 
fourte<in  tumblers  and  three  detectors. 

53.  LtffoARD,  £t>WAJU>  A.,  Binmngbam,  Maniiikctorer. 
— CoRin  omamenta. 

54.  LocKKBJtr,  T.,  Glasgow,  Manufacturer. — Gas  chan- 
deliers ;  in  florenline  bronze,  and  reHeL 

55.  LoBiAS,  FKOMt3f(sa,  &  Syk£s,  Sheffield,  Manulkcv 
tnrerss — Working  model  of  Fromings  patent  forge  hammtr: 
smiths*  anvils  and  vices ;  hand  sledge  banuner ;  miU Wright's 
and  engineer's  chipping  hammer. 

56.  Li>\'B,  J.,  St.  Anrlrew-square,  Glasgow,  Inventor. — 
Room  grate  of  new  con^struction  ;  gas  apparatus  and  stoam- 
boiler ;  impniv«il  gas  stoves  for  heating  and  cooking ;  hot  air 
stove  for  ventilatiou. 

57.  MACii'mic,  J.,  DawsoD^ftriet,  DubUn^  Mannfiictarer. 
— ^KJteheu  rangv :  sporting  canteen  ;  bedstead ;  chuni ; 
bailie ;  Japanned  ware ;  garden  chairs ;  table  with  marble 
top  ;  siuidry  si>ecimens  of  iron- work. 

68.  MABTJjf,  J.,  Petijr-street,  Dublin,  Mannfactnrer. — 
Anatomical  fircparations  of  the  kg  and  foot  of  the  horse,  and 
shoes  for  tiie  security  and  pra^erration  of  the  feet  of  the 
animaL 

59.  Mikes,  W.,  Nile-street,  Cork,  Manufacturer.— Spe- 
cimens  of  horse  aliocs  fi>r  *ouiid  and  unsound  f»ict,  and  de- 
fective action  ;  patten  shoe,  &c. 

60.  MiLNEn  &  Son,  rhctnix  Safe  Works,  Lord-street, 
Liverpool,  and  Moorgate-strwt^  London. — Patent  holdi^t 
and  tire^resisting  safe^,  chests,  and  deed  boxes. 

6L  Mormr,  T.,  Chanct'ry-lsne,  Dublin,  Manufacturer. 
— Wrought  iron  aate»  of  dilTerent  sizes,  &c. 

62.  MooNKY,  W.,  Lower  Ormond-qnay,  Dublin,  Mana- 
facttirer. — Onnolu  cbandelieTs,  and  caudelabra,  in  varioiia 
styles. 

63.  Morton,  J.,  Eyrfr-atroet,  Sheffield,  Manufatlurw and 
Dissigner. — Ormolu  and  uteel,  Berht*  black,  and  bronze  fen- 
ders ;  csist  iron  bronzed  tabk%  with  marble  top, 

M.  MuRPHT,  J.,  Thomas-strcctf  DnbUn,  Mifiaibetanr. 
— A  peal  of  eight  joy  bells  in  the  key  of  D ;  a  largt  hell 
weighing  40  cwt ;  a  gong  or  altar  bdl ;  fknn  yard  betla. 

66.  Nash,  R.,  Ludgnte^hill  Paftui^e,  Birmingliam,  Ma. 
nnlacturer. — Spocjn,  collur,  and  n^edal  diej  ;  metlal  itjllar  ; 
liTery,  coining,  and  »hank  bole  diep  ;  pierdng  tools ;  hubb* ; 
offioe  desk  seals ;  embosring,  ^emng,  and  copying  pmws. 

6$.  Net,  R.,  Great  Britain-streei,  DnbHn,  Mannikctuivr 
and  Designer. — French  Iran  bedsteads;  camp  bedstMd ; 
ooucb  bedstead  forming  a  child's  cot,  cbair,  or  table ;  the 
same  fokled,  showing  tb«  ipace  it  occupies. 
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67.  NiXET,  W.  6.,  Moore-street,  Soho,  London,  Inven- 
tor.— ^Nixey's  patent  revolving  till. 

68.  Parker,  John  C,  Coombe,  Dublin. — Case  of  medals 
and  military  instruments. 

69.  Patent  Shaft  Axle-tree  Company,  Brunswick 
Iron  Works,  Wednesbury. — Patent  faggoted  axle,  solid,  as 
finished  by  the  forge  hammer ;  patent  faggoted  axle,  hollow, 
lowing  section  of  metal ;  piece  of  improved  hard  surfjEU^ 
locomotive  tire  bar;  sections  of  iron  for  railway  waggon 
frames. 

70.  Pearson,  T.,  Little  Ship-street,  Dublin,  Manufac- 
turer.— Wove  brass  wire  cloth,  six  feet  wide,  60  meshes  to 
an  inch,  for  paper  manufacture;  copper  wire  cloth,  100 
spaces  to  an  inch ;  fiour  machine  wire,  90  meshes  to  an 
inch ;  improved  separator  for  cleaning  com ;  brass  sieves  for 
medical  purposes ;  wire  garden  chairs ;  ornamental  flower 
stand. 

71.  Perry,  J.,  &  Co.,  Red  Lion-square,  London,  Inven- 
tors and  Proprietors. — Patent  silver-mounted  travelling  and 
drawing-room  inkstands ;  also,  patent  filter  and  gravitating 
inkstands. 

72.  Pierce,  William,  Jermyn-street,  London,  Manu- 
fiicturer. — Stoves,  grates,  fenders,  cottagers*  grates,  &c. 

78.  PiM,  T.  &  S.,  Mountmellick,  Queen's  County,  Ma- 
nufacturers.— Riding  and  driving  bits,  snaffles,  and  stirrup- 
irons. 

74.  Potts,  William,  Birmingham,  Bianufacturer ; 
(Greoo  &  Son,  Upper  SackviUe-street,  Dublin,  Exhibi- 
tors.)— ChandeUers  of  various  patterns ;  Grecian  dishes ; 
etched  and  stained  lanterns ;  globe  Ughts  (original  design) ; 
candle  lamps ;  candelabra ;  ormolu  mirrors ;  mantel-piece 
gas  brackets :  lacquered  and  bronze  spill  pots ;  fancy  bronze 
letter  weights ;  epergne  candelabra,  in  Parian  and  ormolu. 

75.  Reid,  J.,  Thornton-place,  Aberdeen,  Designer  and 
Manufacturer. — Improved  portable  mangle. 

76.  Ritchie,  D.,  &  Co.,  Glasgow,  Manufacturers. — 
Kitchen  ranges;  cottage  ranges;  Dundee  kitchen  grates; 
register  grates ;  dressing  irons,  &c. 

77.  Robertson,  Carr,  &  Steel,  Chantry  Workis  Shef- 
field, Manufacturers. — Hall  stoves;  dining  and  drawing- 
room  grates ;  fenders,  fire-irons,  &c. 

78.  RociiFORD,  J.,  &  Son,  City-quay,  and  Clonskeagh, 
Dublin,  Manufacturers. — Anchors,  jack  screws,  chains,  pur- 
chase blocks,  crabb  winches,  ship  and  yacht  cabooses;  drain- 
iige  tools,  shovels,  spades,  forks  ;  window  guards,  pumps,  &c. 

79.  Ross  &  Murray,  Middle  Abbey-street,  Dublin,  De- 
signers and  Manufacturers. — Keclining  and  shower  bath  ; 
toilet  table  and  fittings;  specimen  of  plumbers'  brass  work; 
model  of  heating  apparatus,  as  fitted  up  in  palm  house  of 
the  Royal  Dublin  Society's  Botanic  Garden,  Glasnevin. 

80.  RissELL,  J.,  &  Co.,  Wednesburj',  Manufacturers  — 
Gas  fittings,  tubes,  cocks,  burners,  &c.,  of  various  dimensions. 

81.  Sheridan,  J.,  Church  street,  Dublin,  Manufacturer. 
— Church  bells ;  platform  weighing  machine ;  (ire-proof  safe ; 
eagles  >vith  pedestals;  weighhig  beams  and  scales  ;  -wTought 
iron  gate  with  piers;  hall  door  entabkture  in  cast  iron; 
balustrades  and  lamp  posts ;  portable  com  mill  on  a  new 
principle,  of  two-horse  power. 

82.  Stocker  (Brothers),  S.  &  G.,  Arthur-street,  New 
Oxford-street,  London,  Patentees  and  Manufacturers. — A 
recess  counter  for  the  use  of  licensed  victuallers,  with  sepa- 
rate compartments  for  beer  and  spirits. 

83.  Sumpton,  J.,  Eburj^-square,  Pimlico,  London. — Cock 
box,  and  key  for  water  and  gas  works. 

84.  Tarin,  M.  L  a..  Mount-street,  Grosvenor-square, 
London,  Inventor  and  Proprietor.— Candle  lamp,  with  re- 
ricctors;  lantern  with  reflector. 


85.  Tatlor,  W.,  Sheepcote-street,  Birmingham,  Idvoi- 

tor  and  Manufacturer Registered  shutter  bars ;  ornamented 

door-spring  and  sash  fasteners ;  steel  bell  springs. 

86.  TiNDALL,  Enock  O.,  Scarborough,  Inventor  tad 
Bianufacturer. — Imperial  mangle,  with  horizontal  spring 
pressure;  imperial  mangle,  combined  with  napkin  pros; 
washing  and  wringing  machine. 

87.  Todd,  Burns,  &  Co.,  Mary-street,  Dublin. —Poiu- 
ble  iron  bedsteads. 

88.  TuppER  &  Carr,  London,  Glasgow,  and  Birmingfaaa, 
Manufacturers. — Patent  galvanized  iron ;  sheet  iron  foroot- 
buildings,  roofing,  sheathing  of  ships  bottoms.  &c ;  roll  and 
ridge  capping ;  wrought  and  cast  iron  guttering ;  rain  Wats' 
pipes ;  round  and  fiat  bars ;  hoop  iron,  rivets,  burrs,  naik, 
and  screws ;  wire ;  roll  game  netting ;  wire  stand  for  fenc- 
ing, &c. ;  garden  chair ;  sail  thimbles  and  chain ;  gas  tubinf; 
and  fittings ;  house  pails ;  coal  scuttles,  boiling  pans,  tad 
other  articles  of  wrought  and  cast  iron. 

89.  Ttlor,  J.,  &  Son,  Warwick-lane,  London,  Pro- 
prietors.— Wheel  of  Wellington  car ;  moderator  lamps  k 
bronze;  ormolu,  alabaster,  and  china  bronzed  tea  uzm: 
bronze  vases  and  tripods ;  ornamental  coal  scoops ;  imperial 
standard  measures ;  bath  in  mahogany  frame,  with  beatoig 
apparatus  affixed ;  patent  high  pressure  doaets  and  cocks,  at 
work ;  copper  goods  for  kitchen  purpoeea ;  patent  garte 
syringes ;  vapour  bath ;  gas  bath  at  work. 

90.  VlEILLE  MONTAONK  ZlNC  MlHINO  COMPAWT,  pV  Mr. 

H.  F.  ScHMOLL,  Agent,  Manchester  Buildings,  WestiniBsla; 
I^roducers,  Inventors,  and  Manufiu;tur»:s. — Bronaed  aac 
statues ;  gilt  zinc  candelabra  and  chandeUers ;  vase ;  Con- 
thian  capital ;  weather-cock ;  doors  with  architniTes  oraa- 
mented  with  mouldings ;  balustrade ;  cornices ;  centre  oci- 
ing  ornaments;  models  of  ships,  showing  the  manner  otvmg 
zinc  for  ship  sheathing  and  bolting  ;  modeb  of  zinc  nMlk, 
&c. ;  dormar  windows ;  baths ;  coppered  zinc  wire ;  i 
ing  vases  for  flowers,  &c  ;  candle  branches ;  gntter ;  < 
mould;  cans  and  other  water  vessels;  bowb, 
samples  of  zinc  nails,  spikes,  &c. ;  rolled  zinc :  spdter  tram 
the  Vieille  Montague  Mines;  slab  of  slate,  painted  five  yean 
ago,  with  zinc  paint,  and  subjected  to  severe  test ;  zinc  rope 
and  wire  ;  perforated  zinc  blinds,  and  numerous  other  arti- 
cles of  zinc. 

91.  Whitestone,  G.  &W.,  North  Earl -street  and  Graf- 
ton-street,  Dublin,  Importers  and  Manufacturers. — Shower 
baths  ;  deed  safes  and  boxes  ;  papier  mach^  trays ;  imperial 
mangle  ;  washing  and  wringing  machine  ;  tea  urns :  ttnkt 
furniture  ;  lunbrella  and  hat  stand  ;  coal  vases  ;  metal  Ul«I« 
and  flower  stand;  electro-plated  and  Britannia  ware. 

92.  Whitley,  John,  Ashton,  near  Warrington,  Lana- 
shire,  Manufacturer.  —  Wrought-iron  hinges;  Cathi?dr»I 
hinge  ;  locomotive  hinges;  shutter  bar  joints,  &c- 

93.  WiXFiELD,  R.  W.,  Fleet-street,  London,  ami  Bir- 
mingham, Manufacturer Ornamental  brass  cradle  :  an  im- 

pn)ve<l  patent  brass  four-post  bedstead  ;  a  tent  bnl^wsd ; 
an  iron  four-post  bedstead  ;  brass  reclining  chair,  with  M*v 
rocco  furniture  ;  massive  brass  newel. 

94.  WooDiiousK,  J.,  Lower  Ormond-quay,  Dublin.  Xa- 
nufacturer. — Gilt  and  plated  buttons,  and  bram  moaDtiD({f 
for  military  accoutrements,  with  partial  illustrati(«  of  pri>- 
cess  of  manufacture. 

95.  Young,  Charles  D.,  &  Co.,  Edinburgh,  Ghu^. 
Liverpool,  and  I»ndon,  Manufacturers, — Lodge,  field,  isd 
entrance  inm  gates;  simultaneous  acting  iron  gates  for  nS- 
way  level  crossings ;  plain  and  ornamental  iron  and  irirf 
fencing  ;  hare  and  rabbit  proof  wire  netting  ;  gal\-aniz«l  wiw 
netting  for  Australian  fencing ;  galvanu^ed  netting  for  til- 
nion  fisheries  ;  wrought  and  ca-st  iron  garden  chairs  ui^ 
seats;  galvanized  wire  seats;  pheasant  feeder;  plant  guards: 
flower  stands,  vases,  fountains,  dial  stands,  &c. 


CLASS  XXIIL 


WORKS  m  PRECIOUS  METALS,  JE^LLERY,  ETC. 


THE  objects  cxjtnpriscd  in  this  class  are  of  general  inteTeat,  fi^m  Uieir  bping  articles  of  luxury;  being 
exmnttYe,  gorgiKiys  in  appearaiiets  and  itdmitting  in  n  higb  des:i'ee  of  urtistic  display.  But.  tbey  lire  of 
ftntlier  tntcnst,  &»  sbowing  more  eUl'Ctively  tbe  extent  to  which  a  knowlcdj^  of  the  principles  of  iirt  in  appli£^d 
III  Itteftll  purposes,  than  perhaps*  t!ie  contents  of  any  other  depart  nitwit  of  iho  Exhibition,  Tht'  uuis^iveuess 
dUMl  eoiise4iaent  expeusti  of  man  v  of  the  articles  afi»o  excite  a  fcMiliug  of  surprise  and  adniiratiou  ;  and  this 
fee&ing  b  increased  when  one  takes  into  account  the  further  value  conferred  upon  them  by  the  labour  of 
the  artist  and  of  the  workman. 

The  Oluatration  of  this  class  consisted  chiefly  of  British  and  Iriish  goods,  there  being  few  articles  of 
modem  woHrnianship  from  foreign  countries.  In  many  dejiartnieuts  there  were  some  magnificent  collec- 
tiona  ;  but  the  great  feature  of  the  whole  was  the  elecrtm-plated  works  of  Mes^srs,  Elkington  and  JMason,  who 
ha^e  obtained  a  world-wide  celebrity  Ibr  their  pmduction.  The  few  foreign  articles  which  properl}'  belonged 
to  *^  ■  ^^  '"  were,  however,  niuiarkuble  for  the  extent  to  wliieh  they  combined  graceful  outline  with  ori^- 
iJ.i  a,  mon:*  e5pi*cially  when  contrasted  T*Tth  many  ambitious  s]iecinieo^  of  native  workmanship. 

W  iritigh  and  Iriiih  nmnufactiirers  stand  hif.di  in  the  exhibition  of  mechanical  skill,  tins?  advantage 

h  V  counteracted  by  the  character  of  their  desigus ;  and  hence  one  great  advantage  of  bringing 

ihr  inns  together  h  to  make  the  public  ncrpjainted  not  only  with  the  peculiarities  of  the  articles  of 

S;r  labliiiihments,  but  also  of  different  countries ;  by  which  means  not  only  will  tlie  manufactixrere  of 

tU      ■         ;iiitie«  profit  fiHi^m  an  mepectioxi  of  the  works  of  others,  but  theptiblic  Ui»U^  will  also  be  generally 
imprr«v*xi. 

Instead  of  noticing  in  detail  the  several  articles,  or  even  the  more  remarkable  onea  in  this  department, 
WB  shAll,  in  accordance  with  the  rule  ailopted  in  tn.^ating  other  sections,  phiee  before  the  reader  aome  iidbr- 
mation  as  to  the  manner  in  which  the  several  priKX-ases  of  ntiinufactuni  are  carried  out,  indicating  at  the  same 
tine  aoime  of  the  peculiarities  of  the  contents  of  the  difierent  departments  of  the  class.  In  prosecution  of 
ihk  deNffn  we  shall  consider^. 

L  Works  in  precious  metals,  or  covered  with  thejai,  not  including  electro-plated  ware. 

2.  Fllectro-metallurgj', 

3.  Jewellerj%  precious  stones,  artifidal  gems,  &c, 

4.  £lnamelled  work. 


L— WORKS  IN  PRECIOUS  ILETALS,  OR  COVERED  WITH  THEM,  NOT  INrLUDING  ELECTRO- 
PLATED WARE. 

JVom  the  earliest  timc^  the  precious  metals  have  been  used  in  the  fabrication  of  domestic  utensils  and 

nta,  the  possession  of  the  one  and  of  the  other  being  the  extenial  evidences  of  a  certain  social 

moritv.     The  9ftme  cause  which  led  to  this  result,  their  scarcity,  and  consequent  vahie,  joined  to  their 

ity,  also  rendered  them  the  most  precious  oflerinLTH  which  rould  U'  made  in  the  name  of  religion. 

in  ancient  and  metliaeval  tunes,  Tagtm  leiuple?^  and  Chri.'^tian  churches  wen*  richly  adorned  with 

jtaii!  I  ilirM^  censors,  vases,  shrines,  &c.,  ot'gold  and  silver,      Lideed,  in  the  middle  ages,  if  we  except 

fi/fiin-'  tr.viiis  on  the  Mediterranean,  the  Church  antl  the  princes  possessed  the  monopoly  of  vessels  and 

Etta  of  this  description,  and  with  it  that  of  all  the  art.     In  those  time^?  a  goldsmith  was  a  very  im- 

I  personage,  not  alone  in  constiquenw^  of  the  prestige  which  even  constant  contact  with  the  precious 

ap|M^rs  at  all  times  to  have  communicated  to  meii,  but  because  all  branches  of  art  were  generally 

[  in  one  person,  and  the  goldsmith  was  very  frequently  a  painter,  an  archit<'ct,  a  sculptor  m  stooe, 

TI.  ■   1(1  this  importance©  even  in  the  sixtt*nth  century,  as  we  learn  from  the  whimsical  negotia* 

ticms  of  TO  Cellini  irith  popes,  kings,  and  princ^.s. 

>  In  the  mie«  iifii  and  sixtec^nth  centuries  the  rise  of  the  communes,  and  the  accumulation  of  wealth  from 

^iDCreaMS  of  trade  consequent  upon  the  breaking  down  of  the  feudal  system  in  many  parts  of  Europe,  and 

*'  lation  of  smidlcr  states,  enubled  the  wr-althy  citizens  of  towns  to  indulge  in  silver  and  gold  uten- 

Ib  llie  Fixteenth  centur)'  the  iniiuense  quantities  of  silver  pounMl  into  Europe  from  Mexico  and  Pern, 

'Ijr  banished  the  wootlen  bowls  from  the  bousejj  of  ail  ricn  persons.    During  the  next  century  no  per* 

atiore  the  rank  of  a  peasant  ilrank  his  wine  or  beer  from  other  vesael  than  a  silver  tankard ;  m  much 

;  in  1696,  the  use  of^  silver  plate,  spoons  excepted,  was  obliged  to  be  prohibited  in  the  public  honaea  of 

The  titvems,  indeed,  had  usurped  the  place  of  the  churches  in  the  pos^ssion  of  silver  articles ;  a 

i  of  phtte  ia  still,  to  a  great  extent,  the  characteristic  of  the  cafci  or  Paris.     Wlicn  plate  became 
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vulgar, — for  novelty,  or  rather  we  ought  to  say  variety,  is  the  chief  element  of  fashion, — it  was  replaced  bj- the 
porcelain  of  the  East,  or  hy  that  beautiful  ware  known  as  "  old  Sevres."  The  invention  of  tme  porcelain  in 
Europe  rendered  that,  in  its  turn,  common,  and  now  the  wealthy  find  it  difficult  to  possess  anything  unique  or 
rare,  for  even  antiques  have  become  articles  of  trade.  Gold  and  silver  articles  have,  however,  reined  their 
old  supremacy,  and  are  now  in  greater  use  than  they  have  ever  been  before.  That  extension  is,  howerer, 
intimately  connected  with  the  use  of  tea ;  the  manufacture  of  tea-pots,  spoons,  and  forks,  employing,  it  is 
said,  more  than  half  of  all  the  silver  used  for  every  other  purpose,  and  ot  this  quantity  the  spoons  tuie  the 
chief  part. 

It  is  unnecessary  here  to  describe  the  processes  by  which  the  goldsmith  fashions  his  articles,  for,  with  out 
or  two  exceptions,  they  are  essentially  the  same  as  those  described  in  speaking  of  Britannia  metal  and  nickel 
silver,  that  is,  by  casting,  hammering,  spinning,  and  stamping.  We  may,  however,  mention,  that  many  nlver 
and  gold  articles  are  ornamented  by  chasing  or  embossing ;  these  terms  being  employed  according  as  the  wofk 
is  superficial  or  deeply  executed.  These  operations  consist  in  drawing  the  outlines  of  the  design  upon  the 
article  with  red  chalk  and  tracing  paper,  and  then  bulging  out  the  body  of  the  design  from  the  inside  or  back 
by  means  of  a  knobbed  rod  and  a  hammer ;  the  design  is  then  elaborated  by  a  series  of  indentatioi» 
produced  with  a  number  of  small  punches.  This  is  the  style  of  work  termed  repousse^  for  which  the  artists 
of  the  sixteenth  century  were  so  celebrated.  The  great  majority  of  the  articles  made  in  imitation  of  the 
medisBval  style  are  executed  in  this  way.  There  is  no  process  connected  with  the  working  of  metals  which 
demands  so  much  skill,  or  which  enables  the  artist  to  display  all  the  resources  of  his  genius  with  more  efifect, 
than  this  style  of  work. 

The  style  of  ornamentation,  known  as  "  piece  working,"  which  is  also  confined  to  a  great  extent  to  sflTer 
and  plated  articles,  and  which  was  formerly  very  much  in  fashion,  consists  in  perforating  the  objects  by  means 
of  a  series  of  punches  in  a  fly-press.  The  articles  ornamented  in  this  way  were  bread  ba^ets,  waiters 
snuffer  trays,  &c. 

The  great  value  of  silver  and  of  gold  led  to  attempts  being  made  to  use  the  baser  metals  merely  ootted 
with  the  precious  ones.  A  process  for  effecting  this  object  must  have  been  long  known,  but  the  coadngs  oC 
silver  or  of  gold  appear  to  have  been  very  flimsy  compared  with  the  perfect  meUiods  at  present  in  use,  most 
of  which  are  very  modem,  we  might  Jmost  say  recent  inventions ;  rolled  plate,  for  example,  not  being 
more  than  about  eighty  years  in  use. 

There  are  various  methods  of  plating  as  the  process  of  covering  the  baser  metals  with  the  precious  ooet 
is  termed  ;  the  nature  of  the  process  depending  in  many  instances  upon  the  kind  of  metal  and  also  upon  the 
nature  of  the  article  to  be  plated.  For  instance,  the  plating  of  iron-harness  furniture  is  effected  by  first  tin- 
ning it,  that  is  coating  it  over  with  common  solder  by  means  of  a  hot  soldering  iron,  the  surface  being  kepi 
clean  by  some  rosin.  A  piece  of  thin  sheet  silver  is  then  laid  upon  the  tinned  iron  to  which  it  is  nuide  to 
unite  by  heating  it  until  it  softens,  after  which  it  is  polished.  The  articles  included  under  the  term  **  plate," 
such  as  candlesticks,  dish-covers,  salvers,  &c.,  were,  until  the  invention  of  electro-plating,  chiefly  made  by 
the  following  process : — the  body  or  basis,  consisting  of  copper  with  a  little  brass,  was  cast  into  ingots  about 
3  inches  broad,  20  inches  long,  and  about  1 J  inches  thick.  Tliose  ingots  were  then  filed  smooth  on  one  side, 
if  only  to  be  single  plated,  and  on  both  sides,  if  to  be  double  plated  ;  a  piece  of  thin  sheet  silver  of  the  same 
size  was  then  laid  iijion  these  smooth  surfaces,  and  kept  attached  to  it  by  a  piece  of  wire.  They  were  then 
placed  in  a  furnace  and  heated  until  the  two  metals  began  to  alloy  at  their  surface,  when  thov  were  removed 
and  pressed  between  rollers  until  they  were  reduced  in  thickness.  Another  way  is  to  deposit  a  thin  film  of 
silver  upon  the  surface,  either  by  means  of  an  auudgam  of  mercur)'  or  silver,  or  by  dinpnig  the  article  into 
litjuids  containing  silver  in  solution  ;  upon  this  silveriMl  surface  a  piece  of  sheet  silver  is  fa^tened,  the  whole 
heated  to  bright  redness  and  the  metals  made  to  unite  by  a  sudden  and  strong  blow  ;  after  which  it  L?  roIW 
out  as  in  the  other  ca,se. 

From  the  sheets  of  plated  metal  made  in  either  of  these  ways,  the  articles  were  fashioned,  either  by  spin- 
ning, stamping,  swaging,  piece-working,  or  by  repousse  work.  The  diflerent  pieces  where  required  being 
joined  together  by  soldering  with  an  alloy  of  silver  and  brass,  were  then  buniished  with  a  bloodstone  or  with 
steel  tools.  Electro-plated  waixj  was  at  first  also  formed  upon  the  same  bodv,  but  a  means  havinc  bet*n  dL*- 
covered  of  depositing  the  silver  upon  articles  cast  or  wrought  out  of  white  alloys,  such  as  nickel  silviT,  the* 
alloys  are  now  almost  exclusively  employed.  They  possess  the  great  advantage  that  when  slightly  worn  the 
red  colour  of  the  copper  docs  not  appear.  An  important  distinction  between  electro-plating  and  the  kindof 
])lating  which  we  have  just  descrilx^d  is,  that  in  the  case  of  the  former  the  article  is  first  fashioned  and  then 
plated,  and  in  the  latter  the  metal  is  first  plated  and  then  fashioned. 

Another  process  of  silvering,  known  as  French  plating,  is,  to  cover  the  object  with  silver  leaf,  which  i* 
fixed  to  the  surface  by  burnishers  of  steel.  The  piece  to  be  silvered  is  filed  up,  then  annealetl — that  is,  heated 
red  hot — and  plunged  into  nitric  acid  diluted  with  water,  until  it  bt^cenies  perfectly  clean,  then  rubbed  witk 
pummice-stone ;  and  pickled  again  while  hot  in  aquafortis,  the  effect  ofwhich  is  to  roughen  the  suri'ace  »« 
to  present  a  number  of  asperities,  to  which  the  leaf  may  adhere.  It  is  now  ready  to  he  silvered,  for  whick 
purpose  it  is  heated  until  the  brass  becomes  blue,  upon  which  the  workman  applies  a  leaf  of  silver,  and  robi 
it  with  the  burnishing  tool,  then  another,  and  so  on,  until  he  has  applied  forty  to  eighty  leaves,  according  to 
the  thickness  of  the  plating  required.  This  ingenious  process  is  of  great  service  to  the  workers  of  rtSfd 
plate,  in  repairing  any  spots  where  the  cojjper  hapi)ens  to  be  laid  bare  in  their  operations.  It  is  also  osd 
with  every  description  of  plate,  any  portions  ofwhich  are  to  be  engraved.  Onlinar}'  roUtni  plate  cookl  wH 
be  engraved  as  the  graver  would  cut  into  the  copi)er ;  by  overlaying,  however,  the  parts  of  the  surface  to  be 
engraved  with  a  sufficient  number  of  silver  leaves,  a  proper  thickness  of  that  metal  is  formed,  which  is  th* 
Ix'aten  down  into  the  substance  of  the  body. 

Objects  may  also  be  silvered  with  an  amalgam  of  silver  and  mercurj',  which  is  prepared  by  beating  iihw 
leaf,  or  silver  precipitated  from  its  solution  in  a(|uafortis  by  means  of  copper,  which  throws  it  down  in  the 
state  of  a  fine  powder,  with  eight  times  its  weight  of  mereury,  straining  the  amalgam  through  a  bag  of  cb- 
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mois  leather  to  Mrpamte  the  excess  of  mercury.  The  ailiole  to  he  silvered  is  made  perfectly  clean,  and 
mt  the  same  time  sli|;htly  roughened  by  dipping  in  sulphuric  acid  and  afterwanb  in  nitric  acid,  tiiXer 
which  it  'i»  nilibed  with  a  gilder's  Mratcb  brush,  dipped  in  a  ^st^iution  of  nicrcur)*  in  atpiafortis,  and  rubbeil 
with  the  amalgam  until  the  surface  is  fully  silvered  ;  the  pie(^»  is  then  heated  until  the  whole  of  the  mercur}' 
U  driven  off,  leaWng  the  silver  as  a  coatinj^  behind,  which  may  be  polished  and  buniisbed  in  the  usual  way. 
The  cheajKT  kinds  of  plated  buttons  are  plnt-j'tl  by  a  proce.ss  which  h  uierel}'  a  variation  of  the  one  just 
iie8cril)ed^  and  which  consists  in  smearing  thcni  over  with  a  paste  coiujjosed  of  chloride  of  silver,  corrosive 
I  Miblimatc,  common  salt^  white  copperas;  gently  ht^ating  them  until  the  mixture  is  dn' ;  and  then  niising  the 
^^^pcratim;  ncJirlv  to  retlness  to  lirive  off  the  mercnr^' ;  the  button.^  may  then  be  pfditshed  in  the  usual  way. 
^^ft  The  facility  with  which  silver,  when  dissolved  in  acidn,  may  be  thnjwn  down  in  the  metallic  form,  has  led 
HHb  m  number  of  chemical  processes  of  silvering,  which,  however,  ai*e  but  httle  used,  n«  the  silvering  re^idtiiig 
^  k  not  very  durable.  As  an  example  of  this  kind  of  sdvering  we  shall  give  the  pnnxiss  by  which  pins  an* 
motfij'  whitened.  A  mixture  of  eream  of  tartiir,  cnmmon  salt,  and  a  little  chloride  of  silver  is  put  itito  ii 
vrsael  containing  some  lioiling  water  ;  the  salt  water  dissolves  a  pact  of  the  chloride  of  silver,  and  on  thupins 
being  now  introduced,  the  silver  is  precipitated  upon  them. 

^letals  may  be  coated  with  g(»ld  by  proces^f^s  almost  identical  with  those  describeil  for  silvering,  Tlie 
common  wash  gilding  is  done  with  an  amalgam  of  gohl  and  mi-reiiry,  exactly  as  we  have  clescribed  the  corres- 
pondiDg  processes  of  silvering  with  an  amalgam.  For  example,  buttons  an?  gilt  in  this  way.  The  buttons 
an?  first  rough  lmmishe<l,  then  quickened  j  that  is,  are  thrown  into  a  solution  of  mercury  in  nitric  acid^ 
where  they  are  rubbed  about  by  a  small  brot)m  of  line  twigs  for  five  minutes ;  a  portion  of  tlie  mercury  is 
precipitated  upon  the  copper.  The  buttons  are  then  removed  from  the  tiolution,  washed  repeatetlly  with 
water,  and  then  put  into  a  mixtitre  of  gold  amnlgain,  with  dilute  nitric  acid,  wliere  they  arc  stirred  about 
until  their  surfaces  are  sufficiently  and  uiiitbrndy  euated  bv  a  deposition  of  the  gold  and  niercniy  upon  them. 
'pu..  -.  ,, .  t -Miration  is  termed  drying  off;  that  i.s  volatilizing  the  mei\;ur)\  This  was  fonnerly,  and  is  even 
^1  a  shovel  or  in  a  pot,  to  the  destruction  of  the  b  ves  of  the  workmen  ;  but  the  mt/re  usual  wjiy  is 

to  ,  ..  .^i-  ii  into  a  sort  of  cage  of  wire,  wbi*!li  Js  then  introduced  into  a  closed  furnace,  where  the  e«ge  is 
r0|i»ed  to  revolve.  There  is  a  refrigi^rator  connected  with  the  tuniace,  s*)  that  the  greater  part  of  the  mer- 
«DTT  15  n>co\vTed.  Aft<?r  the  gilding  the  buttons  are  brushed  with  ale-grounds  or  olher  substances,  and  got 
on  by  burnishing  in  a  hithe,  with  blo^Klstone  tools.  Some  notion  may  be  formed  of  the  divisibility  of  goiti, 
wWn  it  is  stated  that  five  grains  of  gold  are  sufficient  to  pro<luce  144  of  what  would  be  formerly  legally 
eoMdered  a  ^It  button ;  the  same  numlx^r  may  even  be  tolerably  gilded  with  two  and  a  half  grains,  and 
ffTcn  one  gram  will  be  sufficient  to  coat  them. 

The  gold  leaf  used  for  leaf  gilding  b  prepaid  by  rolling  out  the  gold,  alloyed  accorrbng  to  the  de*iir»*d 

colour^  with  from  three  to  twelve  gnuns  of  copper  or  silver  Ui  the  ounce,  into  ribands ;  these  are  annealeil 

and  cut  into  squares  of  one  inch,  150  of  which  urn  laid  t^o  together,  between  leaves  of  vellum  of  four  times 

thr  rijtc,  which  ore  enclosed  in  a  cover  of  parchment  and  lieaU^n  on  a  smooth  mfirble  block.    When  the  jilate? 

of  gold  have  spread  out  to  the  size  of  the  vellum  leaves,  they  are  taken  out^  each  cut  into  four,  and  the  GtH? 

pieoeft  then  interlaid  with  an  animal  membrane-,  obtained  from  the  lower  gut  of  the  cow,  and  prepared  in  a 

fieculiar  manner,  and  known  as  goldbeaters*  skin,  and  are  again  l»eaten  out  ifito  four  timej;  their  size ;  again 

«i}lxli%'ided  into  2,4oO  squares,  divided  bito  four  parcels,  and  again  beaten  out  until  they  again  rt>ach  the 

Mine  size.     In  some  cjises  another  subdivision  into  9&)0  pieces  is  made,  and  another  b<?ating  takes  place, 

*  When  fully  Ixniten  out  they  are  cut  into  squares,  about  thret*  inches  or  thn^  H-8th  inches,  and  ane  interleaved 

little  book,  the  paj>er  of  whicli  has  btM^n  made  smooth,  and  rubbed  with  bole,  a  kind  of  red  earth.     The 

of  une  of  these  IniKiks  weighs  about  4*8  grains,  and  is  therefore  ttttWu  of  an  inch  in  thickness. 

The  wir»/  which  is  flattened  and  spun  into  gold  thread  for  luces,  brocades,  such  a.s  the  numerous  examples 

iiriK^aded  popUns,  is  always  made  of  impure,  that  is,  liighly  alloyed  silver  which  is  gilded  by  layers  of  gold 

^^~   t  on,  in  the  manner  described  in  speaking  of  French  plating.   A  cylindrical  ingot  is  first  formed  which 

gilded,  and  is  then  drawn  through  a  series  of  perforations  in  a  steel  plat^  of  gradually  diminishing 

111  onllnary  wire -drawing,     llie  tenuity  of  the  gold  upon  this   flattened  wire  isastoniahing ;  it  being 

"^'311  4ga\>afl  of  an  inch  in  thickness, 

m  gola  and  silver,  whether  BoUd  or  gilt  and  plated,  have  the  appearance  of  their  Burfaocji  or  of 
J II  varied  b^-  certain  nroccssea.     Some  part^,  lor  e.^ample^  are  burnished,  others  are  deadened ;  in 
I  he  colour  is  changeu  ;  thus  we  have  ormolu,  red  gold,  oxidized  silver,  &c.     A\iien  parts  of  an 
object  iini  to  be  burnished,  and  another  part  dejidencd,  the  former  ai-e  covere<l  with  a  varnish  composc^d  of 
Spaoiih  white,  sugar,  and  gum,  mixed  up  with  wat<*r.  Tlie  article  is  then  stnjn^ly  heated  until  the  gum  and 
fflgpr  4w?  partially  carbonized,  and  the  varnish  has  become  brown.    A  mixture  is  now  made  of  common  salt, 
nEfin^  add  alum,  which  are  fused  in  their  water  of  er)'stallization  ;  and  while  in  a  state  of  fusion  apphed  as  a 
'  *i  over  the  whole  article  while  still  hot*  the  part*  covered  with  the  varnish  of  Spanish  white  and  gum 
J  coated  as  well  as  the  nakeil  metal.     The  piece  is  again  heated  until  the  saline  varnish  fuses  intoaj>er- 
gUaa^  and  covers  the  whole  suriace  erjually,  whereufion  it  is  plunged  into  cohl  water  which  cracks  the 
"^  yaraisht  and  causea  it  to  peel  of,  carrying  with  it  the  varnish  lirst  applied.     The  atipearance  of  the 
iiiite  pe^ruliar;  the  parts  covered  by  the  gum  varnish  arc  more  or  less  brilliant^  while  those 
exposed  to  the  action  of  the  saline  glass  an3  <]uite  deadened.    The  piece  is  then  cleaned 
I  Ail  ;j;  varnish  by  very  weak  nitric  acid,  and  well  washed  in  water,  after  whicli  the  parts  in  t4*xided 

to  lie  burnished  are  rubbed  with  bloodstone  tools  and  a  little  water  slightly  acidified  ivith  vinegar.  An  or- 
molu colour  may  be  given  to  gold  instead  of  deadening  or  matting  it^  by  substituting  f<.)r  the  saline  varnish 
above  tuentione*!  one  made  of  red  oxide  of  iron,  idum,  and  sea  salt^  worked  up  with  vinegar.  Tlie  article 
ooatod  with  this  mixture  is  to  be  strongly  heated  and  plunged  into  water,  and  then  niblx*d  with*vinegar.  or, 
when  diased,  with  dilute  nitric  acid,  llie  French  red  gold  appearance  is  protluced  in  verj^  nearly  the  same 
wiLjr,  hy  usiog  a  varnish  composed  of  bee's  wax^  red  ochre,  verthgris,  and  alum,  usually  called  gilder's  wax  : 
tbe  pect  bemg  heated  onm  all  the  wa^E  b  burned  away,  and  a  part  of  the  copper  of  the  verdigris  has  been 
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HMJuced  upon  the  ^lufaoc  of  tho  metal  where  it  allo3r5  itself  with  &  thin  film  of  gold  wliicli  auwimei  t  piciilSir 

rt'<ldish  hue. 

Af*  a  considerable  portion  of  the  trinkets  and  other  articles  sold  m  gold  consist  of  gold  a!Jf>T"^  — '*^  -.  ^-  — 
quantity  ofcojjpt^r,  and  would  have  trw  red  an  ap[Mianince,  they  ant^  nsnuUy  pickk>t!  with  .. 
ruon  salt,  nitre,  ami  ahim,  which,  by  dissolving  out  the  copper  from  the  surface  of  the  article.;-.  ^^^^^  u.-  ^>-., 
t^i  develope  ha  full  colour. 

One  of  tlie  mottt  agreeable  Tariations  of  the  kind  which  wc  have  been  diseasing  is  the  ftpp«anu3to»  fjro- 
ducedon  silver  known  as  oxidised  sxher.  There  are  two  distinct  shades  in  uBe,  the  one  produced  b)r  cUonnr. 
which  has  a  brownish  tint,  and  the  otlier  by  sulphur 
which  baa  a  bbiJish  black  tint.  To  obtain  the  tbrmer 
it  is  oidy  ntH^esaar)'  to  wash  the  article  with  a  solution  of 
Sid -ammoniac  ;  a  much  richer  shfide  may  lie  obtainetl  by 
employing  a  solution  composed  of  equal  part*  of  antphat4* 
of  copper  and  sal-ammoniac  in  vinegar.  The  fine  rich 
bhick  tint  may  be  pro<luct4i  by  washmg  the  article  with 
tt  warm  solution  of  suliihuret  of  potassium  or  sodium. 

The  illustrations  ot  the  goldsmith's  art.  in  the  Exhi- 
bition were  extremely  numerous.  Indv^pendent  of  the 
beautiful  piece  of  plate  made  by  M.  Froment  Alemice* 
and  contnbutetl  br  the  Due  de  Lupies,  and  the  beautifid 
plat4*  of  oxidizeil  sdven  in  re/JowA-jfe  work,  of  I^L  Kudolphi, 
which  will  be  mure  properly  notice*!  when  siM^aking  of 
the  Fretu^h  dfrpailmeuti  Hunt  and  Uoskell,  and  Gerard* 
of  London,  ^\  aterhouse,  WVst,  i&c,  and  some  otlier  ma-  q,^    i 

nufacturers  of  tliii*  city,  eontribute<l  some  large  pieces,  ^^^ 

many  of  them  remarkable  for  their  weight ;  and  some  of 
them  were  also  not  without  merit  in  an  artistic  point  of 
view. 

The  annexed  illustration  repre^^nts  a  claret  jug,  ex- 
hiV>ited  by  Alessrs.  Waterhnuse  and  Co.,  wliich,  as  a 
MfKH'imen  of  casting  and  chafing,  jiossess«"d  (^nsiderable 
merit.  The  form  was  particularly  graceful,  each  individual 
part  Ixnng  borrowed  from  the  form  of  certJiin  shelb,  the 
bofly  and  cup-shaj>ed  mouth  being  evidently  of  this  cha- 
racter. A  figure  of  a  mermaid  in  matted  silver  fyrmed 
the  caryatid-like  support  of  the  haniile ;  on  each  dde  of 
the  bo<iy  were  grcjups  also  in  matted  sdver  ;  on  one  side 
wa8  Neptmie  seated  on  the  sea-horse,  and  on  the  other 
bis  wife  Amphi trite,  surrounded  by  her  attendants.  The 
whole  eflect  was  good,  the  flat  8urfiKH.*8  being  bumisheil, 
and  the  ornaments  deiiden€*d  or  matted. 

Tlie  beaut il'ul  contributions  of  Ruditlphi  in  oxiflized 
silver  will  receive  a  notitv  more  appropriately  in  the 
article  specially  devoted  to  the  Frtmch  department.  The 
chief  English  exhibiter  in  oxidize<l  silver  wjis  R.  Phillips, 
of  London,  some  of  whose  smaller  trinkets  were  very 
pretty  and  tiistefnl     The  contributions  of  Messrs.  Hard- 

tnan  and  Co.,  in  gold  and  silver  church  farnit ore,  nearly  cia«t  Jo^  by  W»terl.ott*«  k.  C^ 

the  whole  ut  wnicJi  wei^e  in  rejwusst  style,  deser^'e  special 

notict>  on  that  account,  whatever  may  bt*  thought  of  them  in  an  artistic  point  of  view.  With  tT 
of  Elkington  and  Ma^n,  and  Rudolphl,  they  constituted  the  most  hbend  contribution  of  work 
eious  metals  in  the  Exhibition. 
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IL— ELECTBO'METALLUBGY, 

It  is  aometimcs  beneficial  to  recall  the  minds  of  peojile  from  the  usual  hero-warBhip  of  mccii  •oadcttr 

^  Jjlliether  of  birth  or  of  money,  and  to  impiresfi  iipon  them  the  names  of  the  true  apostles  ot  civiliaitiQii.   Gni' 

warriors,  who  have  led  armies  and  marked  their  truck  in  blood  antl  desolation,  and  a«  the  i^iruLUlalivi i  id 

the  mere  brute  instinct  of  destruction,  have  been  the  idols,  and  are  sometimea  called  the  savioura*  of 


havepiivd 
ind  maiij  d 
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Statesmen  have  intrigued,  and  lawjers  have  invented  phraae*^  and,  as  the  dispensers  of 

wealth  and  sometimes  renown.     But  how  much  have  all  those  men,  celebrated  in  tl 

whose  name^  stand  out  prominently  on  the  pages  of  history,  as  it  is  still  written,  eontj 

of  the  human  race  ?    In  many  cases  they  have  but  retarded  it,  whilst  the  peaceful  vovi  u 

discoveries  of  Gahleo  and  of  Newton,  and  the  inventions  of  a  Gutenberg  and  a  Watt,  lui  \  y 

relations  of  man  to  the  universe.    We  are  too  much  mcliued  to  confound  cause  and  elTect,  and  heoee 

has  always  wunthipped  action  rather  than  thought.    Whilst  the  thinker  remains  neglected  or  ultifrlj  mskaan, 

the  mere  reali.ser  oi  his  idea  amasses  a  fortune  and  becomes  celebrated. 

These  reflections  have  been  suggested  in  examining  the  many  examples  which  weir  prcsimtci]  to  oar  «• 
in  the  Centre  Hall,  and  elsewhere  m  the  Exhibition,  of  the  application  of  one  of  the  most  mMtnot^Sa^ 
powers  in  natiu^  to  the  senice  of  civiUzed  man.  Sixty-four  years  ago  an  Italiaii  profesaor  of  anftlCNay,  mamti 
Gaivani,  discovered  that  two  pieces  of  diflerent  nietals  brought  into  contact  with  the  leg  of  ft  fiii^gi  €VMkA  a 
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mnMntlar  contraction  iii  the  limb.  A  few  years  lat*?r  another  riistinfruished  Italian  professor,  named  Volta, 
led  by  thiiJ  discover5%  found  that  the  mere  coutiiet  of  two  inetab  gave  rise  to  the  development  of  a  poculiar 
foitx^ ;  n  »top  further,  and  he  dis*x)ve-nKl  the  vf^Uaic  pile.  This  iiistmment  consisted  of  a  numl>er  of  dims  of 
xh^  metal  zinc^  of  silver^  and  of  (doth  nioist4.'ned  with  acid  ;  commencing  with  a  diwc  of  silveft  h*?  placed  upon 
it  n  piect?  of  the  moistened  cloth,  and  ujxm  this  a  disc  of  zinc,  then  a  disc  of  sliver,  and  so  on  until  he  had 
built  up  a  pile  of  forty  or  fifty  of  each.  The  bottom  disc  being  ailver,  the  top,  Irom  die  onler  of  the  smit^, 
wttj*  nece-ssarily  zinc^  a  piece  of  wire  was  soldered  to  cjvch,  and  on  catching  the  ends  of  the  wires  in  each  hand, 
A  shock  wtt5  ielt,  Tims  what  a  simple  pair  of  cli^i*  in  cootact  with  the  niuiicle  of  the  frog  produced  upon  a 
small  object,  a  number  of  discs  united  pnxliice  upon  a  man.  Fnitii  the  behef  that  there  was  some  jn'culiar 
fopcse  conc'ientTated^  as  in  the  magnetic  needle^  in  the  ends  of  the  wire^  they  were  titjled  polen^  and  as  it  was 
ol>i*>r\ed  that  the  force,  which  wa«  believed  to  be  a  fluid,  travelled  from  the  zinc  end  to  the  copixu-  end,  the 
former  was  called  the  positive  pole^  and  the  hitter  as  hmving  no  thiid  or  mther  a^  wanting  it,  was  denominated 
the  negatiee  pole.  After  a  little  it  was  found  that  all  metals  could  be  employetl  Ibr  mtildng  a  pile,  and  thai 
there  was  a  certain  order  in  which  the  metals  an-anged  themselvejs,  a  metul  being  alwaj  s  negative  to  the  one 
below  it,  and  positive  to  the  one  above  it-  Thus  eopper  was  positive  when  employed  m  making  a  pile  with 
•silver,  but  negative  with  zinc  ;  and  hence  the  first  metal  on  the  list  would  be  most  negative  to  the  laat  one., 
and  w»»uld  make  the  strongest  pile  accordingly. 

Little  mcrtv  than  half  a  centur>^  hm  elapsed  i<ince  this  kind  of  instrument  was  firet  invented,  and  yet  what 
grand  results  it  lias  achieved  !     To  name  one  is  sufficient — the  electric  telegraph  ;  and  yet  these  results  are 
trivial  to  what  it  is  yet  destined  to  produce.     Aln»ady  we  can  obtain  ehemical  I'hanges  by  its  means.     A 
connectioQ  has  been  established  iK^tween  the  force  product^l  hy  it  and  liglit,  iind  heat,  and  tnagnetism  ;  and 
no  doubt  can  exist  that  at  some  davt  perhaps  not  far  distant,  all  the  forces  of  nature  will  be  summoned  at 
will  by  it^  means  like  tJie  gtmli  of  Eastern  tales,  and  that  our  machincr>^  will  be  worked,  our  rooms  lighte<l 
»^  *  ^     "    '    ^    ^  many  of  om*  chemical  manufactmn?s  will  be  conducted  by  its  agency.     A\  ith  all  the  rt*sult* 
fill  I  by  this  uni<]ue  power,  and  the  glorious  futuiv  opentrd  before  it,  in  which  it  will  change  the 

-iiucal  condition  of  nations,  bow  many  who  passed  by  thosi*  beau  til  n  I  ^eimens  of  art  pnKiiiced 
i  i.i,  exhibited  by  Mea^rs.  Elkington  and  Mason,  knew  to  whom  tlie  world  is  indebted  for  the  first 

ii^  ....  ...J.;  germ  of  our  kuowlcnlge  of  this  yet  almost  unknown  |Hjwer,  although  doubtless  they  are  well  vei*sed 

in  tb«?  gi*iieiAo^ei  of  ever}-  celebrated  freebooter  of  ancient  Rome  or  of  the  middle  agesV 

Now,  that  we  have  vindicated  the  thmkerg^  let  us  turn  to  Home  of  the  n^^ults  of  a  practical  kind  wluch 
»ve  lie«'n  attained  from  Galvani  and  Volta's  discoveries.     The  most  important^  beanies  the  electric  tele- 
rufh.  and  tht  one  which  was  best  illustrated  in  the  Exhibition  was,  undoubt-edly,  electro -nietaJlurgy,  or  the 
^^  is  by  means  of  electricity.     It  may  be  divided  into  two  branches,  namely,  the  art  of  repro- 

<-  li  bronze,  copper,  or  other  metal,  such  a«  soiaJl  figures,  ornaments,  <&c.,  and  which  is,  strictly 

?>{.M.^i4kiiig»  terxm»d  galvano-pfastic  art;  and  that  of  merely  covering  one  metal  witli  a  coating  of  another,  and 
whicb  t»  known  as  electro -plating  and  gilding.  However  important  thesi*  arts  are,  we  can  only  devot*-  a 
rcry  aumU  tpnoe  to  their  cx)nsideration,  and  can  conse«iucntlv  only  attempt  to  convey  to  our  render«  a  few 
fgtisnX  ideal  of  the  nature  of  the  processes  constituting  both  lininehes  of  manufacture.  To  do  this  we  shall 
lake  up  ll»e  subject  where  Volta  brought  it  by  the  diseo very  of  the  pile,  which,  in  the  course  of  a  few  years. 
wns  greftUy  modified.  Instead  of  the  moistened  slip  of  cloth  a  cell  full  of  an  acid  licjuor  wa«  8ub«tituted,  an<l 
the  ixutntmetit  was  called  a  galvanic  or  voltaic  battery.  In  this  tbnn  it  ix)usiste<l  of  a  numlier  of  celL%  or  nf 
Asparmte  moaseb,  in  each  of  which  was  immerse<i  a  plate  of  zinc  and  a  plate  of  copper ;  the  zinc  of  one  cell 
being  ooofiected  with  the  (*opper  of  the  next,  and  so  on.  When  such  a  series  was  in  action  the  zinc  was  dis- 
•olvied  by  the  acid,  whilst  the  negative  metal  wfis  unacted  upon  :  but  after  a  time  a  portion  ol'  the  rinc  wm 
flepoiiited  upon  the  surface  of  the  cop|M*r,  and  thus  changed  its  ndations  to  the  zinc  plate,  and  finally  stoppeil 
thi*  action  of  the  batlery.  The  action  was  thus  niunientar>%  and  Ix^tbre  it  ctiuM  ha\  e  led  to  any  practical 
applications  it  was  Deccfiflary  to  render  its  action  constant ;  a  point  which  was  first  attained  by  Baniell  in  tlie 
form  of  A  batter)'  which  stiD  liears  his  name.  IVln-n  we  plat\^  a  slip  of  copyier  in  weak  sulnhnric  acid  it  is 
jkiwljr  disi^lveil,  but  if  we  put  a  slip  of  zinc  and  a  slip  of  eopjier  witn  their  emls  in  contact  into  weak  acid, 

k  amic  alone  is  acted  up<m  ;  a  portion  of  the  water  forming  the  acid  s*>lution  is  decomiioscKi,  ontf  of  ita 

meiitii,  oxv'gen,  combines  with  the  zinc,  whilst  the  other,  hydrogen,  is  given  otT  from  tne  surface  of  thi* 
cwjincr.  The  union  of  the  zinc  and  of  the  oxvgen  yields  oxide  of  zi^nc,  which  unites  with  the  sulphiu-ic  acid 
t<i  form  sulphate  of  zine  or  whit*^  ci^ppcras.  Hydrogen  is  a  substance  which  has  a  remarkable  jKJwer  of  re- 
docitig  the  oxides  of  the  metals  to  the  metallic  state,  an«l  one  of  the  earliest  facts  discovcnnl  by  means  of  the 
pi)««  wmi*  that  wbeti  a  current  of  electricity  was  madii*  to  pass  throngh  a  solution  of  a  salt  it  has  a  tendency  to 
d.  It,  the  acid  going  towards  one  pole,  and  the  base  towards  another.    I'pon  thes<>  two  facts  Daniell 

i^  -  discover}-  of  the  constant  batter}-.     He  made  a  vessel  of  eop][»er  which  he  partially  iille<l  with  a 

'^  '   fiate  of  copper  or  blue  stone,  and  in  this  be  suspendetl  another  cell  made  of  animal  gut  and 

t.  «*  acid,  in  which  was  placeil  the  zinc  plate*  Animal  membrane  possesses  the  property  of  being 


"vhich  it  allows  to  pass  through  it»  whilst  it  oppoj^*s  the  piiBsag*?  of  the  other;  tiius,  it 

l  through,  but  the  sulphate  of  i^pper  difficultly  so.     If  the  copper  vessel  be  connectetl 

y  means  of  a  wire^  we  have  one  eleiiient  of  a  battery ;  but  it  is  to  a  great  extent  a  con- 


oxide  of  zinc  formed  in  the  bladtler  ^'cU  cannot  pass  through  it,  and  cannot,  eons<r*(piently, 

n  the  copper;  whilst  the  passage  of  the  electricity  tlirough  the  sulphate  of  copper  (hicom* 

Iphnric  acid,  which  travels  towartls  the  zinc,  and  thus  Replenishes  the  acid  solution ;  and 

,     ,  which  would  go  to  the  copper  and  adhere  to  it,  but  that  the  hydrogen  bberate<i  from  the 

-  decomposition  to  form  oxide  ot  zinc  has  a  tendency  to  the  same  pole,  and,  both  coming  into  con- 

:  the  hytirogen  takes  the  oxygen  of  the  oxide  of  copfxii',  and  forms  water,  whilst  the  copper  i» 

led  upon  the  surface  of  the  copper  vessel  as  a  beautiftil  bnght  metallic  coating. 

I>,'i  Rive,  in  making  .some  ejtm*riments  with  this  new  tbrm  of  baiter\%  observed  that  the  deposit  of  new 

iivtd  upon  the  surface  of  the  old  pUtes  when  separated  from  the  latter,  gave  a  most  perfect  cast  of 

aldh  on  the  old  plate  being  reproduoiid  on  the  new  one  in  rdii^;  but  ha  does  not  appear  to 


378  THE  IRISH  INDUSTRIAL  EXHIBITION.  [CuiBS  XXm 

have  thought  of  applying  this  fact  to  any  useful  purpose, — an  honour  which  was  left  for  Messrs.  Jacobi,  of 
Petersburgh,  and  Spencer,  of  Liverpool,  who  appear  to  have  arrived  at  similar  results,  independently  of 
each  other. 

If  we  suppose  the  surface  of  the  copper  vessel  in  Daniell's  original  battery  to  have  figures  carved  upon 
it,  the  deposit  of  new  copper,  when  separated  from  it,  would  be  a  faithful  cast  of  these  figures.  But  itwookl 
not  be  necessary  to  have  the  figures  upon  the  plate  of  the  battery  itself;  we  could  fasten  the  object  to  be 
copied  to  a  wire  connected  with  the  copper  end  of  the  battery,  and  immerse  it  in  a  vessel  of  sulphate  of  con- 
per,  another  plate  of  copper  being  also  mimersed  in  it  connected  with  the  zinc  end.  To  thb  process  of  ob- 
taining reproductions  of  objects,  Spencer  gave  the  name  of  the  electrotype,  and  Jacobi,  galvano-plastic  art, 
which,  as  being  more  appropriate,  is  the  one  now  universally  adopted.  At  first  only  objects  in  bronze  or  in 
other  metals  could  be  copied  ;  but  it  was  soon  found  that  figures  in  wax,  plaster  of  paris,  or  in  any  other  ma- 
terial, could  be  also  reproduced,  if  first  covered  with  a  slight  coating  of  some  metal,  or  with  plumbago.  For 
example,  if  we  wished  to  copy  a  cast  in  plaster,  we  should  first  dip  it  in  melted  stearine,  or  some  outer  ma- 
terial which  would  render  it  non -absorbent,  and  then  wash  it  with  nitrate  of  silver,  after  which  it  should  be 
held  over  the  vapour  of  ether,  in  which  a  little  phosphorous  had  been  dissolved ;  the  effect  would  be  to  reduce 
the  silver  to  the  metallic  state,  and  thus  coat  the  surface  with  a  thin  film  of  silver  upon  which  the  copper  woald 
deposit,  as  upon  a  copper  object.  The  same  result  could  be  obtained,  though  m  a  less  perfect  oegree,  by 
brushing  it  over  with  dry  plumbago,  mixed  with  finely  divided  silver,  or  still  better  by  agitating  a  quantity 
of  finely  powdered  plumbago  in  a  solution  of  corrosive  sublimate,  and  adding  a  quantity  of  proto-cluoride  of 
tin,  which  would  throw  down  the  mercuiy  in  a  metallic  state  along  with  the  plumbago,  and  rubbing  the  object 
with  the  resulting  powder.  Instead  of  plaster  or  wax,  we  might  employ  gemtine,  or,  in  fact,  a  hundred  other 
substances  which  it  is  unnecessary  to  mention.  It  is  to  the  employment  of  the  gelatine  or  plastic  moulds 
that  we  owe  the  successful  reproduction  of  works  of  art,  especially  in  high  relief. 

The  applications  of  the  electrotype  are  innumerable.  We  may,  for  example,  copy  medals,  coins,  bosti, 
statues,  sculptured  ornaments,  wood  cuts,  and  make  stereot}7)e  plates,  &c,  by  its  means.  An  engraved  plate 
will  give  but  a  few  hundred  impressions,  until  the  delicacy  of  the  fine  lines  will  be  destroyed ;  but  by  electro- 
typing  it  we  get  a  matrix  in  which  all  the  engraved  lines  are  in  relief,  and  from  this  we  may  obtain  any  nom- 
ber  of  perfect  fac-similes  of  the  original  plate,  so  that  any  number  of  proof  impressions  could  be  produced. 

It  would  occupy  too  much  space  to  notice  the  numerous  applications  that  have  been  made,  or  mi^t  be 
made,  of  this  curious  and  beautiful  process ;  we  shall  therefore  confine  ourselves  to  one  which  has  been  made 
in  Ireland.  The  maps  of  the  Ordnance  Survey  of  Ireland  comprise  several  thousand  sheets,  the  engraving  of 
the  plate  for  each  of  wliich  cost  a  very  large  sum  of  money.  Once  such  a  plate  was  engraved,  no  dian^ 
could  be  made  in  it ;  and  hence,  in  a  few  years  the  value  of  a  map  would  be  considerably  diminished,  in  ooa- 
sequcnce  of  the  alterations  offences,  or  the  construction  of  new  roads.  But  by  the  application  of  the  electro- 
type the  maps  can  be  renewed  when  required,  at  a  very  trifling  cost.  Thus,  we  will  suppose,  a  map  of  Dab- 
Im  to  have  been  en^aved ;  the  plate,  as  it  comes  from  the  engravers'  hands,  is  electrotypod,  ana  a  matrix 
is  obtained,  after  which  it  is  varnished  and  laid  aside  as  the  legal  document,  while  the  matrix  is  then  em- 
ployed to  obtain  a  plate  for  printing  from.  In  the  matrix,  all  the  lines  are  in  relief;  now,  if  we  suppose  t 
new  street  to  have  been  made  after  the  engraving  of  the  map,  we  could  introduce  the  change  very  simply  bv 
taking  a  matrix  and  polishing  off  the  lines  representing  the  houses  removed  in  making  the  street,  then  eW- 
trotvping  it,  by  which  we  would  obtain  a  fac-siniile  of  the  original  engraved  plate,  with  the  exct»ption  of 
liaving  a  flat  surface  where  the  street  was  made.  Tlie  engraver  could  there  put  in  any  lines  which  would  be 
rtM^uinMl  to  mark  the  new  houses,  boimdaries,  &c.  In  this  way,  also,  the  index  maps  of  the  different  counties 
have  been  prepared  for  different  purjioses,  such  as  the  Geological  Survey,  &c. ;  the  lines  not  nxjuired  being 
rubbed  off  a  matrix,  which  is  then  electrot^-ped,  and  new  letters  introduced. 

To  form  a  copy  of  an  object  in  copi)er,  by  the  galvano-plastic  process,  we  must  be  able  to  deposit  any 
(luantity  of  the  metal  from  a  mere  film  to  one  foot  thick  as  required.  This  fact  naturally  leii  to  the  applica- 
tion of  permanently  depositing  a  thin  coathig  of  metal  upon  any  object — of  perfonning  in  fact  the  oj»eration5 
of  plating,  gilding,  bronzing,  &c.  ^I.  De  La  Rive  appears  to  have  been  the  first  who  succeeded  in  effecting 
this  object ;  but  in  a  partial  way,  for  his  process  was  both  expensive  and  imperfect,  as  he  was  unable  to  giw 
steel  or  iron.  Very  soon  after  the  invention  of  the  pile,  an  Italian  professor,  named  Brugnatelli,  suceetStd 
in  gilding  and  silvering  several  objects  by  means  of  it,  an  account  of  which  he  published,  but  it  attracted  no 
attention  at  the  time,  and  the  fact  remained  buried  in  some  Italian  journals  for  40  years.  Soon  after  the  pnb- 
lication  of  De  La  Rive's  experiments,  numerous  improvements  were  effected  in  his  process,  but  still  it  could  not 
be  considered  as  one  which  could  be  carried  out  for  manufacturing  purposes;  that  honour  undoubtedly  belong- 
ing to  M.  De  Ruolz.  Previous  to  the  publication  of  Kuolz's  results,  Air.  Elkington  took  outa  patent  for'a  prooe* 
of  plating  and  gilding,  which,  in  a  great  many  respects,  resembles  that  of  the  former ;  the  priority  of  the  in- 
vention is  therefore  his,  but  as  he  did  not  publish  it,  and  as  M.  Kuolz's  process  was  more  perfect,  and  ex- 
tended to  every  metal,  and,  above  all,  as  he  made  the  world  participator  of  his  discoveries,  the  chief  honoor 
nmst  be  given  to  him.  To  Mr.  Elkington,  however,  belongs  the  credit  of  having  combined  all  the  processes 
of  any  value  discovered,  and  introducing  them  into  England,  where  electro-plating  has  become  a  great  braocb 
of  manufacture. 

In  making  a  cast  by  the  electrotype  process,  the  current  of  electricity  must  be  weak,  and  the  proce« 
slow ;  it  is,  in  fact,  a  gradual  deposition,  particle  by  particle  ;  to  gild  or  silver,  on  the  other  hand,  the  currenl 
must  be  strong,  and  each  layer  must  be  deposited  rapidly.  The  object  to  be  gilded  or  silverwl  is  placed  in 
connexion  with  a  strong  battery,  and  immersed  in  a  bath  consisting  of  some  siut  of  cold  or  silver  in  a  solu- 
tion of  cyanide  of  potassium.  On  the  connexions  of  the  battery  l^ing  completed,  Uie  silver  or  gold,  a«  the 
case  may  be,  is  deposited  on  the  object,  and  may  be  obtaine<l  of  any  required  thickness.  In  the  first  attempts 
at  silvering  and  gilding,  the  silver  or  gold  was  always  thrown  down  as  matted  or  deadened  metal,  and  had  to 
be  burnished  after.  But  the  addition  of  a  few  drops  of  sulphuret  of  carbon  enables  the  manufjicturen  to 
throw  down  the  metals  perfectly  bright  as  if  bumisned,  a  discovery  which  appears  to  have  been  made  simul- 
taneously by  Mr.  Elkington,  and  Mr.  Lyons,  of  Birmingham.    At  present,  oojects  may  not  only  be  aihcred 
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i»fi  gUdcHK  but  covered  with  platiDimi^  or,  io  fact,  witb  any  tneUiL,  and,  what  is  still  more  ioiportJiiit,  with 

Boys  such  as  bronze,  brass,  uickt*!- silver,  &i\ 
'riiL'  electro- plating  establishment  of  Elkington  and  ^Lison  is  quite  a  remarkable  place.  There,  insteait 
of  piwlucing  a  current  of  electricity  by  means  uf  u  galvanic  bjittery,  it  i»  pro<Juced  by  making  a  pie<v  of  soft 
iron,  eovered  with  a  coil  of  wire,  revolve  Ix-fore  the  poles  of  a  great  mat^et ;  electrieity  is  develofied  in  tlie 
eoU  of  wire,  and  is  eoodncted  into  the  vessel;^  tilled  with  sohitiorin  of  gx>ld  and  silver,  where  the  objects  to  be 
^ded  or  silveitsd  are  amuiged.  A  smaQ  steam -engme  |;ives  motiun  to  the  bar  of  j*oft  iron,  &o  that  we  havt* 
Uu«  mechanical  force  of  sUmm  developing  electricity  by  means  of  ina^etisni,  and  then  by  means  of  this  prti- 
dncing  cheinicjvl  deeomjxjsitlon :  a  mjurce  of  tdectncity  which  we  owe  to  the  ilbit*trious  Fara<lay» 

Tb»'  extraordinary  progress  which  this  brancfi  of  industry  has  made  witliiu  the  hist  few  yi^arfr  is  really 
atflt^tnii^hlng.  Not  only  has  it  completely  supeniedcd  the  old  mode  of  pkting  u^Km  copper,  but  it  has  iuinj- 
duoefl  a  totally  new  class  of  plated  articles, 
which  in  turn  have  graduully  stiiK?rse<led  the 
rlectro-pbitcd  copper — ^nanieh%  articles  m;uie  of 
whiT^'  :iflnvn,  such  as  Britannia  metal,  nickel - 
^r  ratine,  &c^    Tlic  electnvplatetl  good^ 

«'f  I  iire  nrjictically  little  inferior  to  those 

mi^lc  ol  iK>lid  silver;  for  there  is  no  longer  any 
dungTT  of  the  copjier  apfH^arinjj  tlirtmgh  when 
tlie  articles  have  been  worn.  The  grt*at  disad- 
v»iitage:s  which  electro -plated  ware  laboured 
imder  at  first  of  weariuyj  verj^  ffu*t,  esp<.*cially  on 
tibe  cdgeHi  has  also  been  successfully  overcome  ; 

«rt  *     -      -      -^  r  lectro-pLited  and  j^ilded  arti-  f  /'^^ 

^^  fly  execute«l,  art^  but  httle  in-  ' 

f<  I,.,*  M*  MUi.iLMiity,  at  the  aamc  time  that  they 
in*  vtTj'  tkr  cheaper,  than  the  goods  of  wliicli 

»J  an-   nrutaw>Tll3, 

Wli  i'ctions  may  have  been  iirjpd 

1  I  he  elec tro-  protx?ss  of  sil  vcnnji" 
_    artich*^  for  domestic  use,  on  the 
lit  of  durability,  none  can  be  nrge<i 
lin^t  it  in  the  Fine   Arts,  which  15  tnilv  a  ^^-^l  \  I    /    /JT  /    -  '   ^    1 

tiodtese  field  for  it5  development.     Nothmg,  r'Z^^^^'LJjik^kJUj/'  J^-' 

initKOOc,  could  excel  the  sharfmess  and 
bcttittjoflbcmtmercmif^  statuettei*  aufl  other  art- 
tmyiiukctuniss  of  Elkint^on  ami  JLwou,  which 
Ibraati  BO  important  and  interc^tinc^^  11  contribu- 
tion to  the  Exhibition.     Scmie  of  the  small  (i-  >*      /  y 

giirc^  wer»'  nmde  on  niotlehi  reiluwd  from  the  //Y  ^^^1^ 

*  i  by  Che verton^s  machine.  The  annexed 
ng  represents  the  centaur,  rcdueed  from    ( 
f-   '  ■     *fii'  Capitol  at  Rome.    Our  chief    \ 
lig  thiji  figure  for  illuHtnidon    / 
f  iik< .  .,.,11  ,1  iuarble fiffure,  appai-ently  idea*    j 
I  friUa  tb-^  lioman  original,  formed  a  promi-    ^  ^^^^^^^^^^33^^ 

t  i.nitiriHnf  nf  the  Central  ITall  of  the  Exhi-  '^^^  Contiur.  from  tb*3  Antique 

l^^  %  which  was  disc«ncre«l  at  Pompeii,  was  contributtnl  by  Sir  ITej-Tey  Bruce,  of  Down  Ililb 

luraerous  copies  of  ancient  atatunry,  araoni:»  which  we  may  mention  the  well-known  faim  with 
libe  ejnnbalB,  the  dancmg  faun  of  the  Museum  of  Naples,  the  Hereules  Famese,  the  dying  ghwliator,  Anotino 


ildUGBll 


Pair  of  Vaaefl.  from  tlio  Anuqu-e. 

l^^  Antiaous,  the  Venus  de  Metlicis,  the  Apollo  Belvidcre,  ApoUino,  Melpomene,  and  ThesL-ut, 
^tm  Oie  ongtnais  by  Cheverton,  there  wen^  in  the  collection  of  Elkington  and  Mason  a  nomb^sr  of 
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table-top  of  the  cinque  cento  period.  In  the  centre  was  a  figure  of  Temperance,  surrounded  by  the  emblems 
of  the  four  elements,  air,  eartn,  fire,  and  water ;  the  bonier,  whicli  was  remodelled  by  a  number  of  artists 
ttnder  the  direction  of  tlie  Chevalier  de  Sclilick,  represents  ^linerva,  Astrology,  Geometiy,  Arithmetic,  Miwic, 
Rbeloric^  Dialectics,  and  Grammar,  the  f^cienees  then  taught  in  the  universities.  Another  contribution  of  the 
elaas,  which  deserves  sjiecial  mention,  was  u  race  plate  copied  fixim  a  model  of  Rosi,  of  Rome,  after  a 
^a  by  Gunkel.  This  work^  which  is  represented  on  the  preceding  page,  waa  exeeuterl  in  oxidize<l  silver, 
consists  of  a  centre  piece  and  frieze ;  tlie  foniur  represents  a  ma^  of  Venus  encircled  by  an  arabesque 
foliAg^e^  Tlie  frieze  is  divided  into  three  compartmenL**,  each  of  which  is  occupied  by  a  group,  one  repre- 
_  youth  in  a  chariot  or  biga  drawn  by  ser[ients,  whom  ho  ^ides  by  reins,  and  emblematic  of  pnidence ; 
another  represents  a  similar  chariot  and  youth  furiously  driven  by  deer,  representing  swiftness;  and  the 
third,  emblematic  of  strenj^h  and  counige,  represents  a  yooth  in  a  chariot  drawn  by  two  Uona.  Thisdesi^, 
emblematic  of  the  qualitu^s 
required  in  a  race,  strength, 
courage,  swiftness,  and  pni- 
difnce, — qualities  wliich  are 
always  fure  to  receive  in  ail 
contests  the  encouraging  smile 
of  lore, — wa«  eatcee^ngly  ap- 
propriate, and  was  beautifully 
executed. 

The  aimejced  engraving  is 
the  representation  of  a  plate 
iti  oxidired  silver,  7^  inches  in 
diameter.  The  design  is  by 
tlie  Due  de  Luynes.  It  is 
emblemJitie  of  the  days  of  the 
wivk.  In  the  centre  is  a  me- 
dallion in  rrpoHsse  style,  with 
Apollo  and  the  horses  of  the 
«m,  representing  Sunday.  On 
the  margin  are  isix  smaller 
medallions,  with  figures  of  Ju- 
piter, ]^iini?rva,  Venus,  Mcr- 
curj^  &C.,  emblematic  of  tlie 
remaining  six  days.  It  was  a 
work  of  considerable  merit 

The  two  platea  which  we 
hare  here  figured  may  be  taken 
as  specimens  of  the  many  ex- 
cellent works  of  these  enter- 
ug  manufiictureTs  in  this 
^ment  ^\Tiile  they  have 
\  no  expense  in  the  im- 
~etit  ol  the  electroti'pe 
,  by  which  a  revolution 

!  said  to  huve  been  ef-  Flat»  Tepresentiad  tho  Days  of  the  Wsek, 

»  works  in  the  pre- 

,  they  have  devoted  constant  attention  to  the  intpoductiou  of  appropriate  deigns,  in  which  also 
I  't?en  eminently  successful. 
^  A  abkld  commemorative  of  the  Exhibition  of  18.51,  the  boss  of  which  contained  an  ink<bottle,  was  also  in 
this  eoUectioii.     The  boss  represented  the  globe,  upon  whicli  is  inscribed  the  proclamation  of  the  Exhibition. 
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Ink^Stuids,  fh:m  Lisinei^B  pevign  for  &  Comm^iaoration  Shield  ofgthe  Exhibitioa  of  10$1« 


I  divided  into  three  parta  by  three  cadnoei,  each  of  whicb,  as  it  were,  supports  the  arms  of  one  of  the 
'Off^^KSt^gdoms,  the  stem  of  tne  caduceos  supporting  the  arms  of  Ireland,  being  entwined  with  aJuuitrocks ; 
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that  of  England  with  roses;  and  that  of  Scotlaml  with  thistles.     Each  compartment  vej} 
irreat  divisions  of  industry  :^r  hi-  tirodurtion  of  raw  material  ;  the  mamifactun?  of  th».*tu  tn 


epi-esents  dim 

great  divisions  of  industry  :^rhi"  iirodurtion  ot  raw  iiiatenali, ;  tlie  mamilactun?  oi  ui»-'iu  bl<»  vanoiu  < 
md  ox>minerce,  or  the  distrihutor  of  them  tlirougli  soeii-ty.  Each  of  ih«sc  claaae*  of  industr)'  15  repr 
by  three  groajis  tj-pical  of  the  j^reiit 
aubdivbioris  of  thed<i  chisses.  Thui* 
raw  materials  arc  typified  by  the 
ruinei'  for  niiiieral  prtMluets,  the 
phinter  for  the  vegetable,  and  the 
ahepheni  for  the  aiumal ;  manufac- 
tures by  tlie  potter,  the  artistf  and 
the  weaver;  and  commerce  by  the 
merchant,  the  rtitailer,  and  export 
trader.  These  groups  are  sun'ounded 
by  a  border  eonsistinj:  of  a  wi^eath, 
upon  which  arc  inscaibed  the  names 
Ota  number  of  great  men  who  have 
aided  manufactures*  These  are  sup- 
pt>sed  to  include  the  chief  luimes  of 
all  nations^  but  somehow  or  other, 
with  lew  exceptions,  they  are  Eng- 
lishmen, or  if  not,  English  Germaiis- 
This  reminds  m  of  the  Scotch  book, 
that  out  of  about  ItJiX}  names  quoted, 
put  down  150U  us  Scotchmen,  this 
remainder  being  distributed  accord- 
ing to  latitude — the  fjuiher  south  the 
less  the  numl>er  mentioned;  so  that 
by  the  time  the  author  got  to  the  shon^^ 
of  the  Medilerraneiin  all  int^'Ueetap- 
peared  to  have  vanished.  Tbia  has, 
nowevcr,  nothing  to  do  with  the 
merit  of  the  design,  the  work  of  Mr. 
Luke  Linmer,  which  h  very  good. 

Our  space  forbids  us  from  going 
into  details  with  resi>ect  to  the  col- 
lections of  electro -plated  ware  for 
domeistic  purposes.  Mr.  North,  of 
Grafton -street,  ex.hibit<;d  a  number 
of  well-finished  articles,  many  of  them 
being  old  articles  replate*!-  Some 
fine  specimens  were  exhibited  by  El- 
kington  and  ALasou,  among  which 
were  a  good  series  of  canillesticks. 

Generally  spti^dting.  most  of  these 

articles  are  usually  designed  without 

any  referenoe  to  their  uses,  and  one 

often    contains    met-al    enough   to 

make  two  or  three.     Tlie  annexed 

engraving  represents  a  candelabrum 

after  the  antique,  which  is  certainly 

not   open   to   tliat  objection ;    and 

which,  in  other  resfx^cts,  is  immea- 
surably above  the  U8ual  style  of  such 

articles. 

There  is  another  application  of 

eleetro-raetallurg)'    whicli    we    can 

only  allude  to  hen*,  namely,  the  elec- 
tro-bronzing  or  gilding  of  figures 

and  ornaments  in  zinc  or  other  cheap 

and  fuiiible  metaL^,  in  which  pretty 

tiesigns   can  be  proihioed  at  prices 

which  bring  them  within  tlie  means 
Tthe  great  mass  of  the  community  ; 
K  for  example,  the  fine  collection 

exhibited  by  a  numlwr  of  maimfac- 

turers  under  the  name  of  the  Meillc 

Moutagne  Company :    some  of  the  , ,  ^^ 

cast  iron  artichi  of  the  Coalbrook-  C«id«Ubr«m.  by  Blktnftwa  sad  Um^n. 

iUle  Company ;  the  fine  group  of  Hercule?  and  the  bull,  and  the  hunter  ottnckcMJ  by  n  pnnlha^ 

not  menUon  thcjte  matters  further  here,  m  they  will  neccive  their  due  share  of  aitentiua  wbtfO  ( 

French  and  German  departments  separately* 
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UL-JEWELLERY,   PRECIOUS  STONES,  &c 

Frofm  the  oju'liest  times  the  crystalliiie  form^  beautiful  colour,  and  brilliaDcy  of  cerUun  minerals  attracted 
the  attention  of  ntankind^  and  led  to  their  employmciit  iks  ornaments  for  the  jKirson,  or  for  the  decoration  of 
ohjccta  connected  with  religion*  The  niinerafs  used  for  theiie  jnirposeis  are  denomiimted  precious  ^tone$^  or 
getit«;  they  are  very  numerous,  and,  m  may  Ui  anticipateti^  are  hehl  in  very  dii^erent  detrret^s  of  estimation. 
xbe  list  in  modern  times  is  scarcely  larger  than  that  of  a  remote  antic[uity  ;  oyr  iiumenclature  is,  however, 
more  perlectf  for  the  ancients  formed  a  new  name  In  order  to  express  the  most  trifling  accidental  diHerences, 
emeu  mdcs  of  colour. 

Oetns  may  be  divided  into  two  clai5sc*s :  those  having'  a  definite  cr)'stalline  form^  such  as  the  diamond, 
which  are  the  most  vnhiable,  and  those  which  occur  in  masses  of  more  or  less  size,  and  recjuire  to  be  irround 
and  polished  in  ortler  to  develop  their  beauty,  such  as  a^xates,  &c.  This  is,  however,  an  arbitrary  division, 
and  is  only  valuable  as  alfonling  a  convenient  chispificiition  for  our  puq«>se.  Natural  crystals  are  more  or 
h'n^  tmT«'rfi'ct^  and  do  not  pos^ie^s  the  L>eauty  or  brdHuucy  which  art  is  capable  of  pHng  to  them ;  bene*.'  at 
B  '\  j>eriod  the  methixl  of  cutting  precious  stones  and  pving  tlieni  new  surfaces  was  diseovcTed. 

1  ;    t  form  to  give  them  was  not  so  well  known  iu  ancient  tJmes  as  at  prcR^nt.     Tlie  usual  way  was  to 

|»oUsu  them  in  a  sort  of  round  rebef,  without  cutting  them  to  [jrt>duce  regular  facets,  resembling  tliose 
of  natural  crystids.  Thi.^  style  i?  known  as  en  cohochon^  from  caboche;  that  is  in  the  form  of  a  rounded 
bead,  cierived  from  caput,  the  ht^ad.  IMoj^t  gema  are  now  cut  with  facetjs,  which  produce,  as  is  well  known, 
the  finest  effect,  by  their  action  upon  light ;  cutting  en  cuhotihon  being  only  practised  with  certiiiu  stones. 
"•"^ ^  latter  style  was  well  excmplihed  in  the  false  gema  with  which  several  of  the  antiques,  such  aa  slmxies, 
ill  the  jintiquarian  Court  were  decorated. 
We  nhall  give  a  verj'  brief  notice  of  the  chief  inineraha  which  have  hitherto  l:>een  used  as  precious  stones, 
asd  &ball  treat  of  them  not  in  the  order  of  their  rtdative  value,  but  rather  of  chemicjd  composition.  Most 
pinerals  contain  a  variety  of  substances,  sometimes  as  many  as  a  dozen  constituents.  These  constituents 
,  with  fiome  few  exceptions^  of  oxides  of  certain  simple  subst.aiu!es,  cbiellv  of  a  metalKc  natuix*;  some 
;  the  character  of  acids,  but  the  prater  imiuber  of  bfise^j.  It  occaslooaliy  happens  that  one  of  the«e 
or  aeitls  exists  nneombined  with  otliei*s^  and,  in  ^ome  few  rare  cases,  even  the  simple  substance* 
eUcs  «re  found  as  distinct  mineral.  The  minerals  useil  as  precious  stones  include  examplos  of  all 
c«;m*lition5^  namely,,  an  nneombined  simple  substance^  an  uneoml)ined  oxide  or  acid,  and  a  cotnplejt 
rftXy  com[»osed  of  several  oxides  and  one  or  moit?  addss.  In  this  order  we  shall  notice  them. 
The  only  example  of  an  uncombined  simple  substance  occurring  as  a  gem  is  the  tliumond,  which  is  pure 
rboQ.  The  dmmond  is  the  harde.st  of  all  tnown  substiuices,  the  pun*st  and  the  most  brilliant  of  all  gems. 
It  \»  found  of  various  (Colours,  blue,  red,  yellow,  grt?en^  brown,  gray,  and  even  Idack  ;  with  the  exception  of 
the  Utter,  however,  all  thc^se  shades  nre  Ught  and  pale.  The  diamond  is  found  always  cr)'&tallized,  its  form 
flf  cr^rttftllization  being  the  octahedron  \  but  this  is  sometimes  so  ill  defined  that  it  apjx-ars  as  a  mere  rounded 
The  diamomls  in  which  the  cryHtalline  form  is  well  developi?d  are  generally  cut  into  what  are  called 
brilliaots,  whilst  the  rounded  masses  arti  cut  into  ros*:'tti^s.  In  coujitries  where  the  cutting  of  diamomls  was 
not  understood,  they  were  worn  in  their  natural  contbtion,  and  hence  were  not  so  much  esteemed  as  m«ny 
<vtlier  stones  of  much  less  real  beauty.  The  great  ditliculty  of  cutting  ibamonds  arose  from  their  e  xtre  me  hard - 
nttS,  as  no  other  mineral  has  the  power  of  scmtehing  theni ;  hence  the  name,  from  aca^n^^  unsubduc<I,  The 
mode  of  cutting  the  diamonfi,  by  mean»  of  the  powder  of  the  diamond  itself,  was  known  to  Pliny,  and  the  know- 
ledge appears  never  to  have  been  lost,  although  the  tliscovery  of  it  is  attributed  to  Louis  de  Benjuen,  a 
dliseii  or  Bruges,  in  1476,  In  the  end  of  the  fourtetmth  and  beginning  of  the  (ifieenth  eeniurj*,  the  rL^gular 
dnpoattion  of  the  facets,  in  order  to  attain  the  most  bnlliantelfects,  was  very  much  im|>ruved^  and  B*^rcjuen, 
if  he  ever  existed  at  all,  may  have  attained  celebrity  in  this  r»ispt>ct,  and  may  havi^  tlius  led  to  the  idea  of 
being  the  discoverer  of  the  mode  of  cutting  the  diamond  by  means  of  its  own  powder.  It  is  certain  that  in 
llCiJ  ?>  i/ «,-n.,r  of  Paris,  of  the  name  of  Herman,  became  celebrated  for  his  mode  of  cutting  diamonds  with 

Tl  tiical  distribution  of  diamonds,  so  Cir  as  now  known,  is  ver}'  limite*l,  being  confined  for  com- 

~  to  two  or  thref?  districts  in  India,  to  one  h>cality  in  Borneo,  and  to  Briuil :  the  great  source 

,  L  is  Brazil.  The  discover}'  of  diamonds  iu  the  latter  eountn'  was  first  made  iii  the  district  of  Serro 

do  Frio,  in  the  province  of  Minas  Geraes,  in  the  year  1727,  since  wbi<li  the  mines  have  been  worked.  Like 
gnld  ami  platinum,  the  <liamond  occurs  in  alluvial  betls,  chiefly  of  broken  or  rolled  quartz  pebbles,  cxjvered 
witli  cUy  ;  the  precise  position  in  which  they  went  originally  formed  has  not  been  satisfactorily  determined. 
Diamonds  are  sold  by  the  carat  of  four  grains,  equal  to  »]^  grains  Troy.  It  is  dillicult,  however^  to  esti- 
ate  tlie  rv'al  value  of  any^  <bamond  ;  the  colourless  are  the  most  valuable,  and  they  are  estimated  usually  by 
juaring  the  weight,  and  multiplying  it  by  two,  for  rough  dianiouds,  anel  hy  eifrht*  for  briUiaiits,  which  will 
ivt»  the  value  in  pounds  sterling;  thus  a  brilliant  of  four  carats  would  be  worth  £128*  Small  diamonds 
"one  or  two  carat*,  when  double  cut,  are  worth  about  £7  to  £8  per  carat*  Iiderior  rliamonds  are  usually 
*  into  powikr  for  cutting  diamonds  imd  other  har^l  gems,  and  for  cutting  rock  ciystal,  to  make  the 
taMii  of  spectacles  known  as  pebble-lenses.  l\^rbaps  this  use  of  the  diamond  is  of  more  im{x>rtance  than 
AbI  of  the     ^     "      Tit  of  the  person. 

Hie  g»  ■  «*d  of  uncond)ined  bases  and  acids  are  ver>^  numerous ;  those  of  the  former^  of  which  we 

""  ipcak  I. It.  i..ikking  in  value  after  the  diamond,  include  the  crystallixed  varieties  of  the  corundum  or 
jf%^.  The  word  sapphire  is  derived  from  the  Givek  name,  which  was  applied  to  a  blue  stone  whicb^ 
is  every  reason  to  beheve,  was  the  lapis  lazuH,  and  is  stOl  ii'stricted  in  general  to  the  blue  corundnms ; 
but  it  i*  also  employed  generically  to  all  eoruudums,  no  matter  o!*  what  colour*  The  sappliire  or  corundum 
b  pure  aJttIlIiIU^  crystalli»;fd,  and  sometimes  cfdoured  with  minute  cjuautities  of  metallic  oxides.  When 
oolotifed  red,  it  ooostitates  the  oriental  ruby  ;  when  yellow,  the  oriental  topaz ;  green,  the  oriental  emerald ; 
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violet,  tlic  oriental  amethyst ;  and  hair-brown,  iidamantino  spar.  The  ruby  ^appbire,  wlicn  of  tlusjiiicat  ookmr 

sboiild  bnve  a  bright,  tnujf^part'iit,  ci>cluiK'al  red  ;  it  is  the  hardest  known  roinei-al,  except  the 

will  constHpiently  scratch  any  other  gem,  and  has  a  \'ery  high  6p<>ciJic  gravity,  by  >  ' 

bLst -mentioned  prapcrty,  it,  as  well  as  all  the  otlier  sapphires,  are  diiitinguijihecl  from 

colour.     When  a  fine-cubured  ruby  e,\eeeds  four  carats  in  weight,  it  approache?  i  ur 

Ihiring  the  middle  agei^  it  wa*  even  much  more  esteemed  than  tJie  diamond,     llie  blue  iwi] 

extremely  beautiiul  when  of  an  indigo  blue,  has  only  one- fourth  of  the  \idue  of  tiie  ;  •' 

weight-     The  substance  known  iis  emerj^  i*  nothijig  nioro  tlian  masQvc  corundum,  d*  > 

is  used  for  polijihing  gems  as  well  as  glass  and  tnetallic  ware*     The  finest  red  ^  ■<•! 

the  kingdom  of  A\a ;  some  have  also  been  foimdin  Ceylon,  which  was  even  ct  i 

of  Marco  Voh.     They  are  usually  found  in  the  l^cils  of  river*,  either  in  tlie  f*  r 

rolled  masses.     The  blue  sapphire  U  chiefly  found  in  Ceylon,  and  generally  it 

topaj^'S  come  from  India,  Brazil,  and  the  Oural  J^louutains ;  ^me  small  ones  arv  a; 

in  Saxony. 

Tlie  most  numerous  and  common  grotip  of  nunerab  employed  in  fewellery  consists  of  qnarta  in  arvifi} 
conditions,  and  coloured  with  vanous  oxides  of  metals.     These  minerals  may  be  cJa^  't  Ibur  iolxfi* 

Tisions: — 1,  CrjstidUiie  ([uwrtz;  2.  Translucent  quartz ;  3,  Jasper;  and  4.  Hydra i 

To  the  first  division  tx4ong  rock  crj^sttd,  rose  qiuvrtz,  smoked  quartz,  amethyst,  eaun^urm -tojMii,  pni^ 
aventurine,  &c.  &c.  Hock  ciystal  is  puixi  qumtz  or  silie.i,  in  colourless  crytstals,  and  is  the  linrtkvt  of  iJltfe 
viirietied  of  that  substuTioc,  but  is  not  so  hard  as  any  of  the  tiner  gems;  it  will  cut  glass  and  re«i«t  iW" 
It  is  to  this  subsUiiioe  that  the  aiHueiits  tir^t  applied  the  word  crystal,  from  r^iffiiy,  to  cong€«L  The  " 
employed  it  to  make  vases,  many  of  which  were  of  very  considcTable  ilimensions.  Wnen  tock 
ooIoutikI  of  a  clear  purple  or  bluish-violet  colour,  by  manganese,  or,  as  Rime  think,  with  iron  tn  A 
condition^  it  constitutes  the  common  amethyst,  which  is  much  employed  in  jeweller}',  and  moD/ 
which  are  beautiful,  especially  when  set  in  gold,  and  aurrounde^l  with  small  jiearls.  The  tmxot 
deprived  from  the  Cm^ek  a  and  fttOvut^  to  intoxicate,  from  the  belief  which  was  held  by  the  ft&cktttt  tlMI< 
or  vases  ornamented  with  it  bad  the  rK>wer  of  pn^sening  from  the  fiimes  of  wine.  ITitaw  were  Dttl 
minerals,  however,  known  in  antiquity  under  tiie  name  of  amethyst,  such  as  the  purple  flnor  ifkaTt 
oriental  amethyst  or  purple  sapphire.  Rose  qtuirtz  is  simply  rock  crystal  tiugcii  of  a  rtijic*  oolovr;  fISl 
variety  Ls  not  equal  in  lustre  to  tlie  amethyst,  and  it  is  usually  fiill  of  cracks,  which  destroy  it-s  traa^sireKj. 
The  cairngorm -topaz  is  rock  crystal,  of  aclear  light  yellow,  AVhen  of  good  colour,  free  from  eniieki,  M 
|MjMucid,  it  is  a  l)eautiful  stone,  and  is  much  used  for  fadies*  brooches,  omnmrutir!;!  c1ni:[rrr-!int«lh'e,  itc^  h_ 
resembles  the  real  yellow  or  oriental  topaz  very  much,  but  is  readily  distiii^ 
crystal  and  by  its  mferior  refractive  power,  which  is  Iwst  6CH.*n  by  candle  •- 

crjstal,  which  is  a  bhwkisb  brown,  sometimes  passing  into  black  colour,  aiiil  liiu>wu  ii»  amokv  t^tuati,  is 
much  used  in  jewellery,  and  is  of  comparatively  small  value.  Some  extremely  beautiful  fK*Uncid  feeds' 
are,  however,  occa^sionally  found.  A\Tieu  massive  transparent  quartz  is  of  a  bbck  colour*  It  conctitiitai 
mineral  known  as  prase,  which  has  sometimes  been  usea  as  a  gem.  Quartz,  intersjjcrscxl  with  wf^nf^id 
golden -coloured  mica,  otlcn  constitutes  a  beautiM  mineral,  and  one  much  prized  as  a  gem^  the  avoutuiifli 
(|uartz. 

The  second  division  of  the  qtiartjs  gems  includes  chalcedony,  chrysoprase,  cornelian,        *  *'     rlifl^ovt 
kinds  of  agates,  on^rx,  cat*s  eye,  &c-   Chalcedony  may  be  considered  to  be  c<nnfK>6i.Ml  of  a  i  aj^ 

of  auartz,  with  the  interstices  filled  up  with,  a  paste  of  amorphous  quartz.     It  is  a  fine^  ha  ka  ftoo^ 

witn  a  wavy  lustre  \  sometimes  translucent  or  semi-transparent,  where  the  cf^stalline  ci '  urdioi* 

nates,  and  sometimes  perfectly  opaque,  when  of  a  milk-white  colour.  AVTicn  tingicd  grct  .*,  ,..^,»  ojdife  <il 
nickel,  it  is  the  chn'soprase ;  when  of  a  clear  bright  red,  it  is  the  cornelian ;  the  deep  brownisli  rod  dule^ 
dony  by  n»ilectcd  light,  and  blood-red  by  transmitted,  is  called  sard  All  these  varietiefl  havi?  boeo  ciB^lagif4 
both  in  ancient  and  nifxlem  times,  for  cutting  or  intaglio  work.  The  name  chalce<:lony  is  dij-rt^ed  focMAUt  W 
of  Chaloedonia,  in  ancient  Bithynui.  The  light  greenish  gray  sometimes  passinir  itjIm  btowri,  n  d,  orjfdbii^ 
with  a  tinge  of  green  variety  of  chalcedony  known  as  c^ts  eye^  has  a  p  t/emt  iifpflr^ 

iuice  when  cut  en  cabochen  ;  this  effect  is  produced  by  filaments  of  a  mli  .  inNrt^tfwrf 

through  its  mass.  When  a  layer  of  tran>hiccnt  chalcedony  of  a  milky  white  colour  is  tbuitd  uptm  atm  rfi 
brown  colour,  that  is  upon  the  sard,  it  was  compared  by  the  ancients  to  the  appearance  of  tJm  iiatl  e^ODtk 
tlesh;  hence  the  name  onyx,  by  which  such  varieties  of  stone  were  known,  I^roperly  fnuaktn^  hmivKr 
tliis  would  be  the  sardonyx,  for  the  word  onyx  is  applied  to  any  stone  consisting  of  altemjite  loyen  of^fcwrt'^ 
coloured  a^tes  or  chalcedony.  Onyx  and  sardonyx  arc  the  stones  used  for  making  cameot,  m  whMitlf 
figures  are  in  rebcf ;  while  the  intaglios  were  engnived  out  of  cornelian  and  other  uuifomily  oolourpdmA. 
The  figures  are  carved  out  of  the  white,  yellow,  or  other  bght-coloured  laxer,  which  is  all  cii  *  xi^^itt^ 

|>art  forming  the  figures,  which  thus  stands  in  relief  upon  a  flitfertMit  corDure<l  layer  of  th*  ^  hcalk 

under  layer  is  a  very  dark  sard,  however,  and  is  covered  with  a  milk-whit>    '     ...     r,^,.  ,,,-  tuaiH^Hy, 

without  any  hiyer  between  of  an  intermerUate  colour,  it  is  called  a  nieolh*  tiUjr  <kti'igi  wi 

onicollo  from  onyx),  and  is  then  also  useil  for  intaglios;  the  figures  being  rn  .^^  dan  iMii  ex|fls4 

with  a  gradation  of  shades,  formed  by  the  translucent  surface  layer  more  or  1*  Sonie  ■ficlwit  oiB0 

of  a  large  size  are  very  beautiful ;  immense  numbers  aiv  now  made  in  Pfi>  is  n  t-v  bn^^bci,  or  ciii 

bracelets.   Agate  is  a  yaiiegated  chalcedony,  the  colours  being  irregu  otiyx  cri^ 

donyx.    According  to  the  amingement  of  these  colours  the  agate  Tv*:r  i    Tlljtiatfrw 

(X)lour  of  agates  is  a  translucent  milky  white,  with  a  shade  of  bluish  or  re<ldifih  violet.  adsffi^ 

dendritic  or  moss- like  delineations  of  a  brownisJi  colour  are  interspersed  through  the  :  i  -  at  ■• 

agate  or  mocha  stone;  sometimes  the  agate  is  made  up  of  a  Bii'jits  of  bauds  of  dliliireiii  im 


sharrii)'  defined,  ;is  in  a  ribbon,  and  produce  vcr}'  beautiful  effects.    According  as  the 
bands  may  be  straight  or  conoentric,  and  very  ollen  they  are  zig-sag,  so  as  to  produce,  Ixv 


iraiii^ 


rbc«t«i 
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tbe  other,  Uie  eflect  of  the  ground  plan  of  fortifications,  and  henco  this  variety  is  Cixlhd  fortificutioti  agate. 
The  Tariatjons  thus  produced  are  endless^  and  the  Domeneluture,  although  it  only  contains  a  name  for  the 
chief  varieties,  is  verj  extensive.  The  word  a^ate  came  fixyni  Achates,  the  ancient  name  ot'lhc  DriUui  a  river 
of  Sicily,  in  the  beii  of  which  they  are  almnduntly  found. 

The  thinl  snbtiivision  of  quartz  gems  inrludea  ihe  ilifferent  kinds  of  jaapcTi  snch  as  the  heliotrope  or 
^rtone,  and  the  pliisma.  Ja^j>er  is  not  a  pure  quartz,  but  rather  a  siliceous  mineral,  containiag  alumina, 
and  iron,  &c.y  and  nearly  opaque,  and  very  compaet.  Its  usual  colour:?  are  red,  brown,  yellow,  or 
u.  and  sometimes,  but  rarely,  black  and  blue,  and  very  dull  until  pohsbed.  Like  abates,  the  accidental 
■ibrttion  of  coloiuing  metallic  oxides  gives  rise  to  a  number  of  varieties,  of  wbich  Sicily  alone,  it  is  !»aid, 
'^ff^QiX's  HX),  the  value  of  which  depends  upon  the  beauty  of  the  markings.  Wlien  the  colours  are  in  bands. 
It  is  allied  striped  jasper;  when  the  mass  ia  green,  and  gl^^ten^  with  spots  of  white  or  yellow,  it  constitutes 
the  pbisma.  The  bloodstone  is  a  jasper  of  a  deep  green  colour,  interspersed  with  blood-red  spots  ;  the  Lelio^ 
iropc^ii  simply  a  fine  vai-iety  of  t lie  bloodstone. 

The  fourth  subdivision  ijieludes  opal,  hyilrophatie,  or  monde  (Tor^  wood  opal,  caeJiolong,  &o.     Tlie  noble 
OfNkl  is  a  hydrate  of  silica  of  an  opalcj^cent  and  milky  wliite,  with  tinge  of  blue  colour,  and  which  prtHlutri*  an 
nely  beautiinl  play  of  colours  Irom  the  reflection  of  the  light  by  the  minute  fissures,  of  wliich  it  is  full.  The 
1  or  ^x^  opal  is  a  variety  wbich  pro<luces  a  bright  byacintli  retl  and  yellow  cliatoyant  rcHection.   Opiil  was 
Iti.rliU  esteemed  by  the  ancients,  but  was  little  employed  during  the  middle  age^.     The  bydrophanc% 
1  midtUe  ages  the  monde  ffor^  and  by  French  jewellers  at  present,  ctil  dtt  monde^  is  an  opaque 

rr»mef  transparent  on  being  immersed  in  water,  thereby  pnxlucing  the  chatoyant  effects  of  tlie 
opal.     ^  _  in  the  name  of  a  kind  of  opal  agate  ahnost  onaque.     By  successive  treatment  w^ith  oil  imd 

solphnv:  ■  ■lis  material  may  be  made  to  assume  various  shades  so  as  to  constitute  false  sards.  Jlost  of  the 

chueedomcs  may  also  Ijc  made  to  undergo  a  change  in  colour  V»y  artificial  mi^ans ;  tor  instance,  if  a  red- 
hoi  iron  be  apphetl  to  the  surface  of  the  cornelian,  the  colour  of  which  is  supposed  to  be  produced  by  a 
"  '  LOtc  kind  oi  vegc^table,  its  red  colour  is  destroyed  3U|>erficially,  and  assumes  ;i  milk-white  colour,  while  it 
its  true  red  colour  beneath.     Stones  thus  ti\^ated  am  used  as  false  sanlonyxes  for  making  cameos  j 
boTDt  surface  forming  the  figure*  in  rt*lief.     Wv  may  ako  remark  that  the  cornelians,  when  first  taken 
Ihe  rock,  are  gt*neraily  of  a  grayish-red,  and  only  acquirt*  their  fine  tints  by  t  xjiosure  to  the  sun's  rays 
H  considerable  tune,  aud  a  subsequent  heating  in  an  iron  pot. 
Rock  crystal  is  foimd  in  most  countries,  not  excepting  our  own  ;  two  fine  specimens,  one  firom  Achill, 
ari  *  *    I  firom  the  lih\«ket  Islands,  otTthe  coast  of  Kerry,  having  been  exhibited.     The  finest  amethyst* 

ftj  ji  Ceylon,  India,  and  Persia,  and  inferior  ones  in  large  groups  of  crxstals  have  been  found  at 

Bhu  .vM»*  jv,  oear  Cork,  and  at  Achill,  good  examples  of  which  were  also  in  Ihe  Exhibition.  Rose  quartz,  and 
pnis<%  and  chrj^sctprase,  are  found  in  Gennauy  ;  the  fulst^  tt>paz  in  Scothiud  aud  in  Hrsucil ;  aventurine  in  Spain; 
comcUan,  agate-s,  »Src.,  in  Germany  and  in  !Seot!and,  but  the  finest  come  from  India  and  Arabia.  Some  beau- 
lifiil  ones  an*  now  being  brought  from  Lake  8orel  and  the  I  k-i-weii  tin  Tasmania;  plasma  in  India  and  China; 
cat's  eye  in  Silesia  in  Germany  ;  the  prtn^ious  opal  in  Hungary ;  the  fire  opal  in  Blexlco.  A  |)retty  collection 
ofliiCWtf  Sftone?,  obt:iined  from  the  drit\-lieds  between  Bray  and  Wicklow.  was  exhibited  by  Mr»  Bloody  of 
Wicklow.  The  chief  countries  of  all  gems  api»ear  to  be  India  aud  Bnizil,  in  the  givat  alluvial  plains  of  which 
fie  buri»:d  the  treasures  washed  out  of  the  two  greatest  chains  of  mountains  in  tlie  worlti. 

All  the  other  minerals  em[*loyed  as  gems  are  compound  silicntes,  that  is,  coni|x>uutls  of  silica,  antl  some- 

»  ^Qonne  or  boracic  acid,  with  ractullic  oxides,  such  as  alumina,  magnesia^  &c.  There  are^  however,  a 
in  which  silica  is  nearly  or  entirely  absent,  and  in  wliich  the  alumina,  which  is  the  preilominant  ingi-edient, 
I  M  acid  ;  this  group  is,  then^fore,  allied  to  the  corundum,  ami  the  minerals  comjMJsing  it  may,  indee*i,  be 
f3Qlliid8rt*<l  as  inferior  varieties  of  the  true  sapphire.  The  type  of  these  minerals  is  the  spinelle,  which  is 
fond  in  serpentine  and  gneiss  rocks  in  granular  bmestone,  and  also  in  volcanic  rocks.  \\  hen  of  a  scarlet 
Mil,  passing  into  a  rose  colour,  it  is  called  the  spinelle  ruby ;  w^hen  of  a  clear  roso-riHl,  it  is  the  balas  or  bahus 
mbj;  the  orange-red  passing  into  yellow,  the  rubicelle;  the  violet-coloured,  the  amandine;  and  the  lustroiis 
btack.  the  pleonaste.  Of  these  the  balais  ruby  alone  appears  to  luive  l)cen  kno>vn  in  the  middle  ages,  in 
the  ^stsu  jiurt  mentioned  the  chief  base  present  is  magnesia;  when  this  is  repluetMi  hy  a  ijeculiar  substancse, 
we  have  the  ehiysoberyl,  from  xp'^'"'*'t%  golden,  and  /SiJpvXXof,  a  beryl,  lliis  mineral  is  u«ed  as  a  gem 
SofBciently  large  to  admit  of  it^  being  cut  with  facets;  it  forms  a  beuutiful  gem  of  of  a  yellowish-green 
r  when  free  from  flaws  and  stria'.  It  occurs  in  Brazil,  Ceylon,  and  the  Ural,  of  large  size.  A  curious 
opali0Bcent  variety,  w^hich  b  used  iis  a  gem  when  cut  en  eahoehon,  is  culled  the  eymophane,  from  TLijia^  a  wave, 
and  ^oivtit^  to  appear,  owing  to  the  wavy  appearance  pnjduced  by  the  opalescence.  This  mineral  is  also 
caUcd  the  onentaJ  chrysolite,  but  must  not  \ni  confounded  witb  the  couunon  ehrysohte  or  olivine. 

The  bcrjL  which  is  allied  to  the  last-named  gem,  consists  of  a  siHcate  of  ahnnina  and  gludna,  with  tmcea 
of  Mine  colouring  metallic  oxides.  When  of  a  rich  transparent  green  it  forms  the  euierjild  properly  so  eddied ; 
vbeQ  of  a  pale  sfy-blue  passing  into  grw^n,  or  of  the  f>ecubar  green  colour  lA'  the  sea  water,  it  constitutes  the 
•qmi  Quuine,  or  aigue  marine  trom  aigtie^  the  old  Fi'ench  for  water.  The  term  b<ir\  1  Is  applied  to  all  the  otlier 
shades,  such  as  greenish -white,  yeOowish,  &c^  Emeralds  are  ofti'n  found  of  a  ver)'  large  size,  as,  for  example,  one 
loot  long;  the  aana  marine  is  found  of  a  still  largc^r  size,  one  having  been  discovered  m  Bnudl  as  large  as  a  cairs 
^jvl,  and  wcighitig  l^J  lbs.  Bei^ds  of  a  gigantic  size  are  fix^quently  found  in  the  I'nited  States  ;  lor  example, 
5,  and  weighing  240  lbs.,  and  the  greater  part  of  which  was  of  a  bluish-green,  has  been  found 
[tiseta.  The  finest  emeralds  come  trom  Santa  Fe  de  Bogota,  in  New  (iranada  ;  the  aqua  marine  is 
id  in  Ilindostan,  Siberia,  and  Brazil.  Beryls  are  common  in  the  granite  of  the  Mourne  Aloon- 
are  somettmea  found  sufficiently  clear  to  be  employed  as  gems. 
The  precious  garnet  is  a  silicate  of  alumina  and  iron»  which  crj'stidlizes  in  the  form  of  a  dodecahedj'on  or 
' —  sided  figure ;  it  is  harder  than  rock  em^tal,  and  of  a  rich  brownish -red  or  wine  colour,  sometimes 
lo  viokt  and  somettroes  to  orange.  The  garnet  is  found  in  several  conntnes,  but  the  nK»t  pcr- 
fincmi  Ceylon  and  Greenland.     It  has  occasionally  been  found  of  sufficient  nhe  to  be  cut  into 
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cups ;  it  does  not  appear  to  have  been  in  much  repute.  The  lime  garnet,  that  is,  a  silicate  of  alumina  and 
lime,  constitutes  a  pretty  yellow  variety,  known  as  the  cinnamon  stone,  or  essonite,  which  is  employed  as 
a  gem. 

The  topaz,  properljr  so  called,  is  a  compound  of  silica,  fluorine,  and  alumina ;  it  occurs  chiefly  in  granite, 
the  finest  specimens  being  obtained  from  the  Ural  Mountains,  Siberia,  and  Brazil,  especially  from  the  latter; 
some  are  also  obtained  in  the  Saxon  Mountains,  and  small  limpid  ciystals  are  even  frequently  fotmd  in  the 
Moume  granite.  The  topaz  is  harder  than  rock  ciy^stal,  of  nearly  the  same  specific  gravity  as  the  diamond, 
and  is  usually  of  a  yellow  colour,  but  it  also  occurs  colourless,  and  of  a  green  or  blue  colour,  as  at  Caxmgonn, 
in  Scotland.  The  Brazilian  topaz,  when  heated,  becomes  of  a  rose-red,  so  like  that  of  the  Balais  rubr  that 
it  cannot  be  distinguished  by  the  eye  alone  ;  specimens  thus  treated  are  used  in  jewellery.  The  colouziess  or 
very  pale-coloured  topazes,  when  free  from  flaws  and  cut  in  imitation  of  brilliants,  can  hardly  be  distinguished 
irrom  the  diamond  in  the  daytime ;  and  are  called,  from  their  limpidity,  goutte  (Teau,  or  drops  of  water.  The 
derivation  of  the  name  topaz,  or  rather  of  its  Greek  name,  roTra^i ov,  is  very  singular ;  the  ancient  topaxes 
were  chiefly  found  on  an  island  in  the  Red  Sea  which  was  often  enveloped  in  fogs,  and  accordingly  difficult  to 
find  ;  the  name  is  hence  supposed  to  be  derived  from  roTra^w,  to  seek. 

The  other  luinerals  used  as  gems,  and  which  our  space  will  permit  us  to  do  little  more  than  enume- 
rate, are  the  chr^-solite  or  olivine,  which  is  a  silicate  of  magnesia  of  an  olive  green,  found  in  basalt  and 
lava.  It  is  a  brittle  and  very  soft  stone,  and  is  not  of  much  value,  as  it  is  easy  to  deprive  it  of  its  polish. 
Jade,  which  is  a  silicate  of  alumina  and  magnesia,  is  found  in  primitive  limestone ;  it  is  of  various  colours,  hot 
usually  of  a  sky  blue  and  green,  passing  into  olive  green.  It  scratches  glass  and  even  rock  cn'stal,  but  its 
polish  is  never  good,  being  always  more  or  less  unctuous.  It  is  much  employed  in  China  and  India,  and  is 
supposed  to  possess  curative  powers ;  it  was  also  highly  esteemed  by  the  ancients,  but  does  not  appear  to  have 
been  used  in  the  middle  ages.  The  zircon  or  hyacinth  is  a  silicate  of  a  peculiar  earth,  zirconia,  of  a 
very  high  specific  gravity  and  of  considerable  hardness.  Its  colours  are  red,  pale  rose,  brown-yellow, 
slightly  smoky,  and  colourless ;  the  two  latter  come  chiefly  from  Ceylon,  and  are  usually  called  jargona,  and 
are  employed  as  inferior  diamonds.  Fine  cr}'stals  are  also  obtained  from  Siberia,  Greenland,  and  Norway. 
The  dichroite,  or  sapphire  d'eau,  is  a  silicate  of  alumina,  magnesia,  and  iron,  of  various  shades  of  bloe  and 
violet,  generally  inclining  to  black.  It  is  usually  of  different  colours  when  viewed  in  different  directioiis; 
hence  the  name  dichroite,  from  Siq,  double,  and  xP<Ja.  colour.  This  property  gives  it  some  value  as  a  ^em. 
Andalusite  is  a  silicate  of  alumina,  and  some  other  bases  of  a  flesh-red  colour,  passing  into  gray,  sometunei 
of  a  bluish  and  greenish  tint.  Its  name  is  derived  from  the  province  of  Andalusia,  in  Spain.  It  is  veiy 
soft,  and  being  nearljr  opaque  it  is  but  ill  adapted  as  a  gem ;  when  of  good  colour,  it  is,  however,  sometimei 
employed,  especially  in  mlaid  work.  Feldspar  is  chiefly  a  silicate  of  fuumina  and  potash,  and  is  one  of  the 
constituent  minerals  of  granites;  there  are  a  great  many  varieties  of  it  used  as  gems,  chieflv  for  inlaid  wofk, 
of  which  we  shall  mention  the  following :  aventurine  feldspar,  called  sunstone,  or  pierre  de  soleil^  and  ori- 
ental aventurine,  consisting  of  feldspars  of  various  colours,  with  numerous  spangles  of  mica  diasenuDakd 
through  them,  which  produce  an  effect  as  if  of  numerous  golden  points  (the  most  prized  specimens  are  obtained 
from  Siberia)  ;  a  feldspar,  of  a  sky-blue  colour  dotted  with  white  joints,  and  having  a  great  resemblance  to 
lapis  lazuli,  for  which  it  is  sometimes  substituted  in  pietra  dura.  Moonstone,  or  pierre  de  lujie^  also 
called  cfil  de  poisson  and  argentine,  is  a  variety  of  the  kind  of  translucent  feldspar  called  adidaria.  which  has  a 
peculiar  pearly  or  chatoyant  lustre  when  polished  ;  it  is  found  in  Ceylon,  and  also  on  Mount  Saint  Gothard, 
from  the  name  of  one  of  the  highest  peaks  of  which,  called  Adula,  the  word  adularia  is  derived.  Variolite, 
called  also  pierre  des  amazones^  and  vert  celadon,  is  an  opaque  variety  of  various  shades  of  green  dotted 
with  white  jrlobular  points ;  it  is  chiefly  obtained  from  the  UnU  and  (Greenland,  and  is  also  found  in  France. 
0[)aline  felds])ar  or  Labrador  feldspar  is  a  silicate  of  alumina,  lime,  and  soda,  instead  of  |K)t4ish,  of  a  cray, 
brown,  or  slij^htly  greenish  colour,  which  exhibits,  when  [)olished,  l)eautiful  chatoyant  effects,  the  coToun 
seen  bein<!;  chielly  <rreen,  blue,  red,  and  orange,  on  clianj^iug  the  position  of  the  surface ;  it  was  first  brongfat 
from  the  island  of  St.  I'anl,  on  the  coast  of  Labrador,  whence  its  name,  but  it  is  also  obtaine<l  in  Norway 
and  the  Ural  Mountains,  and  in  si'veral  parts  of  the  United  States  ;  it  is  ver)-  fretjuently  used  as  a  gem,  but 
almost  always  for  inlaid  work.  Tourmaline  is  a  silicate  of  alumina  and  iron  or  manganese,  and  small  quan- 
tities of  potash  and  soda,  together  with  the  characteristic  acid  substance,  boracic  acid,  which  occurs  in  long 
crj'stals  m  granite  and  other  ancient  rocks.  Its  colours  arc  very  various,  and,  as  in  the  case  of  i>th€r  gems, 
distinct  names  have  been  given  to  certain  colours ;  for  example,  blue  tourmalines  have  been  termed  indico- 
lite,  from  their  colour  being  somewhat  like  that  of  indigo ;  the  red  are  called  rubi'llite.  The  only  other 
colours  prized  as  gems  are  the  green  and  yellow  tourmalines.  Tlie  tounnaline  is  of  about  the  hardness  of 
the  emerald  ;  the  fine  red  ones,  frce  from  flaws,  take  a  fine  polish,  and  are  much-prized  gems  ;  the  yellow 
Ceylon  tourmaline  is  almost  efjually  esteemed  as  the  real  topaz,  for  which  it  is  often  sold ;  the  blue,  which 
resembles  the  sai)phire  when  very  fine,  may  often  ha  mistaken  for  that  gem.  The  green  tourmaline  conid- 
tutes  a  valuable  gem,  but  the  colour  is  not  the  pure  green  of  the  emerald.  Ceylon  and  Silwria  are  the  chief 
localities  for  fine  tounnalines ;  the  red  of  the  latter  are  frequently  mounted  en  cahovhon  on  rings,  and  are 
then  readily  distinguishable  by  a  (vrtain  opalescence,  which  gives  rise  to  a  chatovant  effect. 

Lapis  lazuli  is  an  opacpie  compound  of  silica,  alumina,  soda,  and  sometimes  hme,  coloured  of  a  beaotifbl 
rich  blue,  by  some  peculiar  compound  of  sulphur,  and  chiefly  found  in  granite  and  primary-  limestones,  veined 
with  white  portions,  and  dotted  with  spangles  of  yellow  mica  and  minute  crystals  of  p\Tit<.»s,  which  have  the 
appearance  of  gold.  The  pieces  of  the  richest  blue,  most  uniformly  coloured,  and  continuing  most  dissemi- 
nated mica  and  pyrites,  are  selected  and  cemented  together  to  form  table-tops ;  large  pieces  have  bMi 
employed  to  make  cups  and  vases,  and  many  Indian  temples  and  tombs,  and  parts  of  the  Moorish  ^Uhambrk 
were  encrusted  with  it.  It  is  also  largely  employed  in  work  in  pietra  dura^  and  when  groimd  up  and  washed 
it  constitutes  the  beautiful  pigment,  the  natural  ultramarine.  Lapis  lazuh  was  well  known  and  highly  appre- 
c'mU'A  bv  the  ancients,  and  was  also  much  esteemed  during  the  middle  ages.  Our  chief  supplies  come  from 
Persia,  India,  China,  and  Hussia. 
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Green  mftLicliite  is  the  Datural  hydmtod  carbonate  of  copper^  which  trefjtit'ntlj'  ocean  io  masses  of  con- 
nilerable  fdze,  and  formed  apparently  in  the  nianner  of  staiagraites  and  stalactites.  When  these  are  cut 
across  their  diameter,  siirlac^s  are  obtained  exhibiting  coiicM'Dtrif  rings  of  the  most  beautiful  shades,  from  the 
deepest  ^rreen  to  the  palest  and  most  tender  pea  green,  and  which  are  capable  of  assuming  a  fine  |X)lisJi-  If 
^pi  in  the  dirceiion  of  their  hxqs^  the  surfaces  exhibit  zones  or  ribbonetl  baiifi*  of  the  same  chanicter,  and  of 
beauty.  Malachite  is  employed  for  fonning  vases,  eupn,  and  table-tops,  and  for  iidaving  foimiture, 
*  lOr  (kuteull^,  pianos.  ^A^Imaeitite  Wiis  known  to  the  ancients,  but  it  does  not  appear  to  have  been  mied 
;  the  midtlle  apes.  It  is  found  in  many  countries,  but  with  the  exception  of  the  malachite  foimd  at 
.  Dear  Lyons,  the  greattT  part  of  what  haa  been  until  lately  used  for  omaniental  |>urpoflea  haa  been 
ofitaineil  Cn^tTa  Sibima.  llecentlv  immense  quantities  of  it  have  been  obtained  in  Wisconsin,  in  the  United 
Stales,  and  at  Burra  Burra,  near  Melbourne* 

The  turquoise  is  a  hydrat^'d  phosphate  of  alumina,  coloured  bv  ojtides  of  copper  and  iron,  of  a  very  pecu* 
liar  bluish  green  opaque  colour,  and  of  a  hartluess  to  scratch  glass.  It  takes  a  beautiful  polish,  and  when 
of  a  fine  colour  it  is  vers'  higjhly  priced  as  a  gem.  It  is  only  found  in  a  mountainous  district  of  Persia, 
Tomal  bones  and  teeth,  colon n^-d  by  pliosfdiate  of  protoxide  of  iron,  simulate  the  minejral  turquoise  ;  but  their 
beautiful  blue  colour  assumes  a  greenish  tuige,  and  b<:^comeit  dull  fr*jni  the  li(^ht,  and  in  time  grows  pa!er, 
and  finally  disappears.  These  turquoises  are  readily  distinguished  trom  the  minci'al  ones,  by  lotdng  their 
oolour  by  the  action  of  adds. 

ARTIFICIAL  GEMS. 

Tb©  importance  attached  at  all  periods  to  articles  ornamented  with  gems,  and  their  enormous  v^due,  led 
la  Tcry  early  period  to  attempts  to  imilat*;  them.  The  secret  t>f  producing  artificiuJ  gems,  indeed,  goes 
'*"  to  antiqmty,  and  wiis  practised  by  the  Egj'jjtians,  the  ancient  dcMiotiitories  of  arts  of  this  kind;  it  is 
probable  that  the  art  was  kno^vn  to  the  Aiis^Tians,  It  was  in  full  opi-ration  in  the  middle  iipes,  and 
artiEcial  jewels  were  constantly  employe<l,  notwithstanding  that  the  ruh^s  of  tl^e  Corporation  of  Jewellers 
ctfictly  forbade  the  use  of  coloured  glass.  In  the  thirt4x*ntli  century  the  imitation  was  so  perfect  that 
one  of  the  chroniclers  of  that  period  says,  that  *^  sometimes  the  false  stones  are  so  similar  to  the  true,  that 
tbcMe  who  know  them  best  arc?  ot\en  deceived."  Even  royalty  itself  did  not  disdain  to  weiir  crowns  oma- 
nieaied  with  false  stx>nes  ;  for  we  learn  from  the  testament  of  Jeanne  d*Evreux,  Que(*n  of  France,  that  out  of 
Ibe  twenty -four  crowns  and  chajilets  whicli  she  left  at  her  death,  in  11372,  two  wert^  omanjented  with  false 
itOilieB.  But  it  is  only  within  the  present  century  that  the  art  has  been  brought  to  perfection  by  the  production 
of  5j!a*s  offtpuritv,  transparency,  density,  imd  refractive  ^lower  little  inferior  to  tlic  finest  gems.  This  glass, 
wl  >  but  little  from  common  flint  glass,  except  in  purity  and  in  the  presence  of  bora cic  acid,  is  formed 

ol  .  fck  cnstal,  miiuum  or  white  lead,  pure  caustic  potash,  and  boracic  acid.     It  is  coloured  by  fusing 

it  with  -small  portions  of  dillerent  metallic  oxides,  corresponding  in  many  cases  with  those  which  give  colour  to 
the  tmtuTttl  gems.  Thus  the  finest  topaz  is  prtHlueed  with  glass  of  antimony  imd  the  ci>m|)ound  of  gold  known 
a'*  '      i  Cassius,  and  the  inferior  quartz  tojiazes  with  o.xide  of  iron.     The  ruby  is  usually  obtained  from 

ill  preparing  topazes,  undergoing  a  peculiar  change  which  unfits  it  for  proeiuciug  that  gt^m  ;  the 

innrior  kimii  are  proilucvd  by  oxide  of  manganese.  The  emerald  is  produci'd  iiy  oxides  of  copper  and 
dDOnie;  the  sapphire  or  blue  corun^lum  by  oxide  of  cobalt;  the  amethyst  by  oxides  of  manganese,  cobalt, 
I  pio^ile  of  Cas^us ;  the  garnet,  by  gUss  of  antimony,  purple  of  Cassius,  and  oxide  of  mnnganese.  In  fact, 
'  knorwn  gem  can  now  be  imitated  so  closely  that  it  nHiuin's  the  greatest  skill  to  distinguish  the  false  from 
>  true  ;  and  it  is  well  known  that  a  large  proportion  of  tlie  rubies,  emeralds,  &c.,  which  ain?  so  ostenlutiously 
worn  at  court  ceremonies,  are  made  of  glass,  and  that  even  sometimes  without  the  knowledge  of  the 
ir«*^'>"r  Thi*  art  of  preparing  false  gems  is  almost  confined  to  Paris,  or  at  least  it  is  there  that  it  has  attained 
tL  iKirlection.     It  is  from  tliat  city  that  the  sovereigns  of  Europe,  and  many  of  Asia,  have  obtained 

fb:  '  :irs  the  rich  jewels  with  which  they  so  profusely  decorate  their  senants. 

The  bte  M.  Ebttoan,  director  of  the  PortHflain  Works  of  StnTiis,  has  succeeded,  by  mixmg  the  consti- 
tncnt  TTTp^  dients  of  certain  gems  together,  and  then  exposing  them  with  boraeic  acid  or  borax,  which  acts 
ar  to  the  heat  of  a  porcelain  furnace  during  the  entire  time  of  the  firing  of  biscuit  ware,  so  that  the 

a<  i  i-v,  haWng  perfornieil  the  office  of  a  tlux,  was  ciitii*elv  volatilized,  in  producing  very  small  crystals 

oftLt'  iv^  ruby  corundum,  and  several  other  rare  gems.  And  M.  Desjiretz  has  snceeeded,  by  the  agency  of 
ihctiicity,  in  producing  from  charcoal  what  may  be  called  diamond  dust.  These  two  discoveries  will  one  day 
ht  the  genu  of  processes  for  producing  all  kinds  of  lu&tund  gems  artificially. 


nUkMLB,  WMSB  PEARLS,  CAMEO  SHELLS,  CARVINGS  IN  8SA*H0R3£  TOOTH,  CORAL,  ETC. 

^^  Tht  ttntmal  kingdom  has  been  laid  under  contribution  for  the  purjKJse  of  provitling  personal  ornaments 
H^^be  deoorations  of  furniture.  The  most  valuable  of  these  contributions  is  the  pearl,  which  is  merely  an 
'l^cretion  of  a  globular  form,  of  a  Ixjautiful  bluish*  white  colour,  and  a  highly  iridescent  power.  It  is  formed, 
IDke  the  mother-of-pearl,  from  which  it  only  ditlers  in  form,  of  alternate  layers  of  animal  membrane  and  car- 
booiatc  of  lime  ;  it  is  to  tliis  lameflatcd  structure  its  pecuhar  projierties  are  evidently  owing.  Pearls  are  the 
pit)diicts  of  man^  shell -fish,  but  the  finest  are  obtained  from  the  *  pearl  oyster,'  Meleagrinn  margaritifera^ 
which  i^  found  m  the  Indian  seas.  SmaO  pearls  of  a  paler  colour,  and  exhibiting  much  le<*s  iridescence,  are 
|:^r  a  fresh-water  bivalve  shell,  the  Unto  margaritifera^  which  is  found  in  many  rivers  of  Ireland. 

A  M^  f»f  other  gems,  the  value  of  jxrarbi  de^wnds  upon  their  size ;  a  necklace  of  pea-sized  pearb  being 

fii  ,  times  the  value  of  one  the  size  of  jieppcrconis.     The  gre^itest  pimrl  fisheries  are  tnose  at  the 

l»i  Jirt^in  in  the  Persian  Gulf;  those  on  tlie  coast.*i  of  Ceylon  ;  the  islands  in  the  Bay  of  Panama, 

Si.  M^i'^io-ila,  or  the  Pearl  Isbmds  near  Cuninna.  in  the  West  Indian  seas  ;  and  off  the  coast  of  Algiers. 

FearU  can  abo  be  ver}'  closely  imitated,  but  it  is  diflicidt  to  detennine  accunitt^y  at  what  periotl  the  false 
pearls  wens  first  made.     There  is  reason  to  suppose  that  some  kind  of  imitation  of  them  was  made  as 
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early  as  the  thirteenth  century,  as  we  learn  from  the  rules  of  the  Corporation  of  Croldsniiths  of  Pant,  for 
the  year  1260 ;  it  is  probable,  however,  that  the  imitations  then  made  were  simply  opalescent  glass  beads, 
like  those  now  made,  of  different  colours,  under  the  name  o£  perles  a  la  lune.  About  the  middle  of  the 
seventeenth  century  the  mode  of  making  artificial  pearls  by  coating  glass  globules  on  the  outaide  with  a  var- 
nish made  with  the  scales  of  a  kind  of  fish  appears  to  have  been  discovered.  According  to  a  book  published 
in  Paris  in  1691,  called  ^^  Livre  des  Addresses,"  the  manufacture  of  these  pearls,  which  are  described  as 
perfectly  natural,  was  considered  as  a  new  invention.  The  invention  of  these  imitations  is  usually  attributed 
to  Jaquin,  a  rosary  maker.  The  process  followed  at  present  is  to  coat  them  on  the  inside  instead  of  on  the 
outside.  For  this  purpose  a  number  of  hollow  beads  of  thin  transparent  glass  are  blown  with  a  lamp,  and 
a  drop  of  the  pearl  essence  is  blown  into  it,  and  spread  about  by  rolling  them.  The  pearl  essence  is  obtained  b? 
scrapmg  the  scales  ofi*  the  bleak,  or  Cyprinus  cubumus^  a  fresh-water  fish,  and  repeatedly  washing  them  with 
water,  until  the  whole  of  the  foreign  animal  matter  is  removed.  AMien  fully  washed,  a  little  solution  of  sd- 
ammoniac  is  added,  to  prevent  putrefaction  from  occurring,  and  the  essence  is  ready  for  use  ;  in  using  it, 
however,  it  is  found  advisable  to  add  a  little  isinglass,  so  as  to  make  the  varnish  adhere  well ;  a  minute  tnee 
of  carmine,  safiron,  or  Paris  blue,  is  also  added,  in  order  to  communicate  a  reddish,  yellowish,  or  bluish  tinge, 
in  imitation  of  those  shades  observed  in  fine  pearls.  Formerly  the  makers  of  artificial  pearb  had  to  purchase 
the  fish  themselves  in  order  to  prepare  the  essence ;  but  it  has  now  become  an  article  of  trade,  and  a  good 
deal  of  it  is  prepared  at  Eberbach,  ontheNeckar,  for  the  Paris  and  Swiss  pearl  makers.  It  is  calculated  tlttl 
7  lbs.  of  fish  scales  will  yield  1  lb.  of  moist  pearl  essence,  for  which  20,000  fishes  woidd  be  renuired. 

The  scales  of  the  well  known-white  bait  are  said  to  surpass  those  of  the  bleak  for  artificiatpeari  tmAing 
The  scales  of  the  roach  and  dace  have  also  been  used  for  inferior  kinds  of  false  pearls.  AVhen  nec^kon 
were  much  worn  in  England  there  was  a  considerable  trade  in  false  pearls  in  Lonoon,  and  fish  scales  wot 
in  such  demand  that  from  one  guinea  to  five  guineas  was  paid  for  a  quart  of  them. 

Besides  shirt  buttons  and  inlaying,  to  which  mother-of-pearl  shells  are  chiefly  applied,  another  kind  of 
shelly  matter  is  used  for  the  production  of  cameos,  and  for  making  small  cups.  The  shells  used  for  cattily 
cameos  are  thick,  and  of  considerable  densitv,  and  consist  of  three  layers  of  difierent  coloured  sbeUy  matt^. 
Each  layer  is  composed  of  a  number  of  lanuna;,  which  in  the  two  outer  layers  are  parallel  with  the  lines  d 
growth,  while  those  of  the  centre  layer  are  perpendicular  to  them.  The  figures  in  relief  are  cut  in  one  layer, 
and  appear  on  the  next  as  aground ;  sometunes  the  two  layers  are  cut  through,  the  ground  being  formed oo 
the  third ;  the  chief  figures,  being  in  highest  relief,  are  formed  of  the  extemiu  layer,  whilst  some  omamenU 
are  executed  in  the  matter  of  the  middle — ^the  principle  is,  in  fact,  the  same  as  the  true  cameos  cut  in  oon 
or  sardonyx.  The  shell  chiefly  used  is  the  Cassis  rufa^  a  species  of  cowrie  or  ct/praa.  It  is  to  a  diell  of  tLif 
kind  that  the  ancients  applied  the  term  porcella^  from  its  resemblance  to  a  pig.  During  the  middle  sgestke 
term  porcellana  (derived  from  por  cella),  or,  in  oldYreuch,  pourceknne^  was  generally  applied  to  motber-^feul 
shells  and  to  works  in  it,  including  cameos.  When  the  beautiful  pottery  of  China  became  known,  the  mam 
term  pourcelainc,  whence  our  porcelain,  was  applied,  in  consequence  of  its  white  nacreous-like  subetanoe: 

Mr.  Richard  Barter,  of  this  city,  has  introduced,  for  the  first  time  so  far  as  we  are  aware,  a  peculiar  kind 
of  cameo,  quite  difierent  from  the  true  or  the  shell  cameos.  It  consists  of  a  figure  carved  in  the  ivon'-Iike 
substance  called  sea-horse  tooth,  fasU^ned  upon  a  surface  of  cornelian.  The  material  is  exceedingly  compact. 
and  of  jrixiat  uniformity  of  texture  and  hardness,  and  capable  of  j-ielding  the  finest  and  most  delicate  carvings; 
it  also  is  not,  like  ivory,  subject  to  acquire  stains,  at  least,  not  readily.  Mr.  Bart<;r  exhibited  a  cus^  of  ctmeo 
he^ids  in  this  style  taken  from  life,  the  kind  of  application  for  which  it  seems  best  adapted  ;  they  were  of 
great  merit,  and  fully  justified  the  success  which  has  hitherto  rewarded  his  exertions  in  introducing' this  wn 
pretty  style, — a  success  which  we  hope  to  see  still  further  increased. 

The  last  substance  which  we  shall  mention  of  animal  origin  used  in  jeweller}'  is  coral.  This  is  a  sort  of 
vegetation,  if  we  may  be  permitted  to  use  the  expression,  produced  by  a  number  of  poh-pi  who  make  it  their 
liabitation,  each  individual  contributing  his  own  cell  or  part  of  a  branch.  The  only  kind  of  coral  uied  in 
jewellery  is  the  Tsis  nobilis  (or  Gorgonia  nobilis^  or  Corallium  ruhruni).  It  is  composed  of  two  parts,  an  inwr- 
nal  stem  of  gelatinous  matter  and  carbonate*  of  hnie,  and  an  external  shell  or  cortex  of  the  same  material  ind 
both  colourtMl  with  some  peculiar  substance.  Coral  was  known  both  in  antiquity  and  during  the  middle 
ages,  and  employed  to  some  extent.  It  may  be  applied  to  many  purposes,  but  its  chief  use  is  to  fona 
necklaces. 

With  scarcely  a  sin<:^lo  excei)tion  Gwovy  variety  of  gem  described  in  the  previous  remarks  was  moreorle$0 
represented  in  the  Exhibition  as  part  of  some  ornaments.  ITiese  ornaments  as  a  whole  form  what  is,  prcv- 
j)erly  speaking,  Jewellery,  about  which  we  have  hitherto  said  nothing,  and  which,  indeed,  we  shall  dismiss  io 
very  few  words,  b(.'caus*i  to  describe  in  detail  the  numerous  articles  included  in  the  present  category'  would 
o<'cuf)y  far  niort^  space  than  can  be  devoted  to  such  an  object,  especially  as  we  have  already  extended  oar 
notice  of  this  department  to  considerable  length.  The  manufacture  of  jeweller}'  is  composed'  of  two  distinct 
branches,  the  lapidaries'  work,  wb(*re  true  gems  are  used  (or  the  making  of  artificial  gems  where  the  Utwr 
are  employed),  and  the  setting  of  these  stones  in  metal,  wood,  or  stone.  The  work  of  the  lapidar}*  is  simply 
giving  a  form  and  polished  surface  to  the  rough  gems,  which  is  done  with  a  series  of  wheels  by  means  of  du- 
niond  or  corundum  powder.  The  cutthig  of  stones  is  an  important  matter,  for  upon  it  depends  much  of  thtir 
brilliancy.  The  setting  is  not  of  less  importance,  and  here  the  greatest  room  exists  for  the  development  of  artistk' 
ta.«5te.  The  operation  of  setting  a  gem  in  a  framework  of  gold  or  other  metal  is  simple  enough  ;  but  the  re- 
lation of  the  gem  to  the  ornament,  esi)ecially  in  reference  to  size,  colour,  and  use,  the  contrast  and  harmoov 
of  colour,  where  different  gems  are  employed,  and  the  character  of  the  whole  design,  involve  tASte  and  skill  in 
a  high  degriH' ;  and  it  is  in  these  points  that  we  find  most  articles  of  jewellery  deficient.  The  native  contii- 
butions,  exc(*pt  in  one  class,  were  not  very  varied  ;  a  large  portion  also  were  not  Irish,  but  French  or  Eng- 
Ush  in  whole  or  in  part,  and  although  mmiy  of  them  were  full  of  promise,  yet  little  attention  appears  to  hiT« 
been  bestowi^d  upon  the  artistic  character  of  the  article.  This  was  especially  the  case  with  the  cneap  jeweflL-rr 
made  with  bog  oak  and  artificial  gems,  the  greater  part  of  which  was  in  truly  barbaric  tasut. 


Buiiis  KXllL] 


WORKS  tX  PRECIOIS  3VIKTALS,  JEWELLERY,  Etc 


389 


The  pit)du<!tioti  of  Bop  Oak  ornaments  has  ^adually  grown  np  in  thJ3  city  to  a  degrt<*  of  rorii*iili'nil))« 
iimiciftJinee.  At  first,  rudeiiesa  of  design  and  coarsentjvs  of  execution  wt-n*  naturally  inseparuble  Irom  the 
itinuiex  of  the  tradci.  Although  considerable  iinproveinent  hjiA  gradually  been  effected,  the  progreits  has  not 
beiili  50  jErreat  as  it  ought  to  have  hotiu.  The  earvin^s  are  coand^  ejcecuted  ;  the  stones  are  far  too  krgv^ 
mv*  '  -  "  trh%  and  the  general  designs  poor,  and  without  much  mvcntiou;  and  where  the  latter  fault  did  not 
i;'  ven?  inapprfipriate,  as,  for  example,  giving  a  bracelet  the  fonn  of  a  ooiKnl  snake.    In  theaeleetion 

ot  L..V  -.*-M,.,s  tliere  was  but  little  variety^  notwithstanding  the  ran^^e  which  exists  for  the  purpose,  as  pt-oved 
even  b}'  our  brief  notice.  All  the  colourless  ones  were,  of  course^  Irish  dianionds;  this  ia  a  miatake  which  ought 
jDot  to  be  tjersevered  in,  tm  there  Jire  many  colourless  false  gems  fkr  superior  in  ever}' way  as  ornamenta  to  rock 
j^jstal ;  the  fact  of  the  quartz  being  Insli  i«  not  enough  to  make  amends  tbr  coarse  execution  and  bad  deaign, 
*«  have  been  thus  ijevere  upon  this,  we  may  say,  the  only  brntieh  of  jewellery  cjirried  ou  in  Ireland,  and 
wiuch  we  would  much  more  willingly  praise,  because  we  foel  that  not  oidy  may  it  become  a  very  important 
branch  of  trade,  but  it  may  bo  the  pn.'cur3<;tr  of  many  others.  This  can  only  occur,  however,  by  the  uiuxt 
j^mitting  efibrts  to  improve  the  execution  and  design,  and  especially  to  develop  fertility  of  invention  aiid 
riety,  which  are  more  necessary  in  this  class  of  articles  than  in ^  perhaps^  any  other  branch  of  miinufacture. 
It  b  onl)-  just  to  say  that  the  t^rvings  in  bog  oak  of  several  of  the  more  rt^niarkabU'  specimens  of  ancient 
architecture  in  Ireland,  exhibited  by  J*  Classon,  were  admirably  executed,  and  wei'e  altogether  deM^rving  of 
lueb  commendation-  In  the  collection  of  S,  Alahood  were  some  well-executed  models  of  admilar  kindt  and 
a  large  collection  of  ornamental  jcweDery  set  with  a  very  good  variety  of  false  gems.  The  eoHections  of 
D*  Conaell,  M.  CouneU,  and  G*  Goggin,  contained  many  tilings  which  dcsen'C  notice^  notwithstanding  our 
ttricture^  on  the  cJass  gent^rally.  There  h  another  point  which  must  not  be  passed  over,  and  which  is  of  im- 
portant^ if  it  is  desirable  to  elevate  the  manidkotun'  of  bog  oak  omiiments  into  a  penuanent  trade,  which  is, — 
to  mAke  the  price  of  the  article  bear  some  relation  to  its  intrinsic  value.  In  conclusion,  we  ha\c  only  to 
remark,  that  there  exist  in  Dublin  facilities  of  the  most  favourable  kind  for  the  development  of  a  trade  in 
jiTweilery.  and  that  with  fierseverancc  and  the  y>rop<?r  cultivation  and  enctmragtmientof  artistie  titste,  and  thu 
eschewing  of  all  plagiarism  of  design^  an  important  and  tiiiitful  source  of  emplo}7nent  may  be  creatod. 


IT.—ENAMKLLED  WOKK, 

Amons  the  most  beautiful  and  interesting  of  the  decorative  arts  connected  with  metals  may  lie  place<l 
#»fi  not  only  from  the  skill  and  ingenmtv  which  it  requires  in  the  execution,  but  also  from  the  variety 

AIM  I  V  of  colour  and  charming  effects  which  can  be  produced  by  it*  means.     The  term  enamel  in  iti« 

inoii  general  ftense  h  used  to  dt^signate  a  species  of  glasit,  either  transparent  or  opaques  to  whic^h  various  oo- 
loan  are  given  by  the  addition  of  different  metallic  oxides^  and  applied  as  a  superficial  coating  to  pottejy*, 
and  gold,  ailver»  and  other  metals.  The  emplo^Toent  of  glazes  upon  bricks  is  of  an  extremely  ancieut  date: 
the  important  researches  of  Botta^and  afterwards  of  Ijayartl^  who  has  foUowed  in  his  footst^ips,  show  us  that 
bricks  thtis  ornamented,  and  even  of  diffen'Ut  colours,  were  used  extensively  at  Nineveh  and  othex  cities  of 
tlie  periml  to  which  that  remarkable  city  litdonged.  ^VV  are  also  fomQiar  with  the  numerous  small  figures  of 
di  nnd  in  the  ancient  tombi*  of  Eg\pt  covered  with  beautiful  blue  and  green  fxjlourcd  emuuela,  manv 

o^  r  ha\ang  hiemgiyphii^  cut  in  them,  which  wen^  afterwardti  filled  with  white  and  yellow  enamefs 

by  ni?*ioii.  But  no  single  genuine  specimen  ha?*  yet  been  fmnid  whieh  would  prove  that  the  m*t  of  ena* 
mellixig  upon  metals,  the  only  branch  of  the  subject  which  belongs  to  the  class  we  are  now  eousidering, 

i  known  to  the  Egj-ptians ;  the  one  said  to  have  been  in  the  [jossession  of  ^1,  T^juis  Duliois,  of  Paris^  not 

ing  come  to  light.  The  Etrusciins  arc  also  .^id  to  have  known  the  art,  but  the  prn<^>is  put  forward  are 
iatistactox7%  It  was,  however,  known  and  practised  to  some  extent  b}-  the  Gi*eeks,  and  that  kind  of 
clling  on  metal,  known  as  niello^  watt  cf*rtainlv  known  in  the  rime  of  Plinv,  for  he  describes  the  compo- 
\  of  tin-  TiiLxture.     From  the  perfection  t^  which  the  Chin(*se  have  arrive<3  in  the  manuiiieture  of  ponv* 

,  a  < >f  which  is  painted  iu  true  enamel  colours,  one  would  be  naturally  led  to  the  belief  that  the 

iog  i  -  with  enameLs  must  have  Ikh^o  known  to  them ;  and  acconlmgly  we  find  that  such  is  the  case, 

Irtit  ilwj  exnt't  epoch  at  which  the  tliscovery  wait  made  cannot  Ik*  iletennined. 

litany  of  the  most  learned  antiquaries  are  disposed  to  attribute  the  invention  to  the  ancient  Gauls, — an 
cypinion  which  is  supported  by  the  nuralier  of  enamelled  fibuhe  and  other  ancient  Gallic  ornament*  which 
hatnc!  been  (bund  in  tombs ;  and  also  by  a  passage  frf>m  Philostratu*,  who  professed  rhetoric  at  Athens, 
wbeiM^e  he  came  to  Rome  at  the  commeneenient  of  the  thinl  century  of  our  era,  where,  bv  the  favour  of  Julia, 
W\tm  of  tiii^  emperor  *Septimus  ^k^veru^,  lu*  was  attached  to  the  hous^L^iold  of  the  IiiijM*riaI  Palaiv.  Tliis  jnuh* 
UK  ^  Tie  effect  that  the  barbarians  bordering  the  ocean  knew  how  to  sprt^ad  colours  upon  hot  bras^  so 
11^  .ird*  l*ecome  as  hard  as  stones,  an*l  to  preserve  the  design  thus  formed.     It  is  doubtful  whether 

tfai*  AJT  nMs  known  to  the  ancient  Irit«h»  for  all  the  s|M?ciraenR  of  enamelled  fibuhe  in  the  wjlleetion  of  the  Kovid 
Iriflil  Academy  ap|>ear  to  be  merely  encrusted  with  bits  of  ermniel,  mosaie-Uke,— a  mo<Je  of  oraamentation 
known  to  the  Greeks,  and  even  to  the  Egyptians*  Jlost  of  thost^  ornaments  would  also  apjx'jir  to  bi'long  to 
Christian  periods.  The  question  of  the  existence  of  this  art  in  Iri'land  is,  however,  to  be  only  decide<l  by 
atitiquariei)  well  versed  in  such  sul^ecta ;  it  is  worth  investigating  as  tentbng  to  throw  light  on  the  migra- 
timis  and  intercourse  of  the  early  Jrish.  A  numl>er  of  ?<|>ecimens  of  enamelletl  objects  liave  been  found  in 
"     "    id  of  a  ver>'  early  date,  but,  m  far  m  we  know,  all  the  real  fused  enamels  are  of  Roman  workmanship. 

In  the  Middle  Ages  the  art  of  enamelling  was  in  high  favour,  espedally  from  the  middle  of  the  eleventh 
nXMxy  down  to  the  pericwl  of  the  Renaissance  in  France-  Rings,  croziera,  fibulae,  sacri^  vessels,  shield^s 
vmoor,  monumental  brashest,  and  hariiess,  were  thus  generally  ornamented,  llie  chief  seal  of  the  art  wiw 
LfQlogefi  sn  France,  but  the  enamels  of  Cologne,  Wayence^  an«l  Aix-la-Chajielle  were  also  held  in  high 
retiQt<'. 

Enameb  may  be  classed  according  to  their  «tyle  of  exceutioti,  which  also  corree|JOuda  in  a  gn>at  dfgme 
Ui  th^  chronological  order,  into: — I.  Embedded  enameb  which,  mavbe  subdivided  into,  a,  emlxfJdt*d  in  tlw? 

3  E  :f 
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solid,  called  in  the  fifteenth  and  sixteenth  century  emaux  en  taille  tCepargne^  and  now  emaux  en  Champ  levt 
by  the  French ;  and  5,  embedded  in  filigree,  the  emaux  cloisonnes  or  emaux  ^  cloisons  mobiles  of  the  Frendi... 
2.  Translucent  enamels  on  bas-relief,  the  opera  di  basso  rilih>o  of  Benvenuto  Cellini,  sndemauxele  basse  taUle 
of  the  French 3.  Painted  enamels,  the  emaux  de  peintres  or  emaux  peints  of  the  French. 

Enamels  embedded  in  the  solid  are  the  most  ancient,  and  were  almost  inyariaUy  executed  upon  pbtei  of 
copper.  This  style  consisted  in  drawing  the  outlines  of  the  design  upon  the  plates,  and  chasing  or  toofing 
out  the  surrounding  metal  exactly  as  a  woodcut  is  made,  the  design  beins  left  in  relief  as  a  series  of  fine 
lines.  The  cavities  thus  formed  by  the  graver  were  then  filled  up  with  the  difi*erent  coloured  enamel  mix- 
tures in  powder,  upon  which  the  plate  was  heated  tmtil  the  enamels  melted  and  adhered  to  the  metal ;  the 
surface  was  then  polished,  and  the  lines  of  metal  gilded.  By  the  method  just  described  the  outlines  of  tbe 
design  would  be  m  metal,  the  figures  beins  brought  out  by  the  enamel  upon  the  even  surface  of  the  eilded 
copper  as  a  ground ;  in  other  cases  a  complete  silhouette  was  reserved,  the  remainder  of  the  surface  Mtng 
cut  down  and  enamelled,  and  forming  the  groundwork  of  the  design.  The  objects  ornamented  in  this  style 
were  exceedingly  durable,  owing  to  the  thicxness  of  the  metal  employed,  and  some  mapr  even  be  bent  withoat 
detaching  the  enameL    The  best  specimens  of  this  style  belong  to  the  twelfth  and  thurteenth  century. 

Niello  Enamels Another  variety  of  this  style  of  enamelling  is  that  known  as  niello,  the  origin  of  which 

goes  back  to  the  very  infancy  of  art ;  for  Pliny  tells  us  that  silver  vessels  were  ornamented  by  the  Egyptiaiis 
with  a  black  enamel  prepared  from  silver,  copper,  and  sulphur.  The  art  appears  never  to  have  beenlost,  as 
a  ring  of  Bishop  Ethelwulf,  executed  in  the  ninth  century,  was  ornamented  in  niello.  The  Greeks  of  the 
Empire,  too,  must  have  practised  it ;  and  by  them  it  was  introduced  into  Russia  as  early  aa  the  twelfth  oea- 
tur}',  for  there  exists  in  the  celebrated  collection  of  jewellery  in  Dresden,  known  as  the  Griine  Gewolbe,  t 
drinking  vessel  in  solid  gold,  which  is  supposed  to  have  belonged  to  John  Basilides,  Grand  Duke  of  Ro«, 
having  a  Russian  inscription  executed  in  niello.  About  the  same  period,  perhaM,  it  found  its  way  into  Italf, 
where  it  soon  partook  of  the  general  progress  of  the  arts  which  was  then  taking  place,  and  where,  in  ue 
fifteenth  century,  it  reached  its  highest  development.  Its  chief  seat  was  Florence,  which  produced  three 
celebrated  niellatori,  Matteo  Dei,  Antonio  del  Pollaeiuolo,  and  Mseso  Finiguerra. 

The  method  of  ornamenting  in  niello  was  to  engrave  with  the  chisel  upon  plates  or  vessels  of  gold,  sihv, 
or  ^ded  silver,  whatever  ornament,  such  as  a  history,  a  flower,  a  portrait,  or  an  inscription,  was  required; 
thehollows  thus  formed  were  then  filled  up,  not  with  an  enamel  glass,  such  as  we  have  aescribed  in  i^xakiBf 
of  enamel  generally,  but  with  a  compound  of  silver,  copper,  lead,  and  sulphur.  This  compound  whenfiwd 
was  of  an  intense  black  colour,  hence  the  name  nigellum  of  the  ancients,  which  the  Italians  converted  iBto 
niello.  The  effect  thus  produced  was  very  elegant,  though  somewhat  sombre.  During  the  fifteenth  oei* 
tur^'  the  sacred  vessels  used  in  the  churches  were  profusel^r  adorned  in  this  style,  cspeoauy  the  moostniwi, 
chalices,  &c ;  and  it  was  also  applied  to  the  covers  of  missals  and  other  devotional  books,  reliquaries,  thr 
decoration  of  household  furniture,  such  as  ebony  desks,  escrutoires,  &c.  (which  were  usually  omam^itedinth 
silver  plates,  upon  which  were  represented  histories,  flowers,  &c.,  in  nieUo),  hilts  of  daggers  and  swonK 
drinking  vessels,  and,  indeed,  almost  all  silver  articles.  Niello  work  appears  also  to  have  been  used  at  one 
period  as  characteristic  of  mourning ;  as,  for  example,  in  the  ornamentation  of  the  sacred  vessels  used  in 
services  for  the  dead,  and  during  Lent.  Widows  who  made  vows  of  perpetual  widowhood  wore  omameoti 
in  niello,  as  we  learn  in  the  case  of  the  celebrat^'d  Diana  of  Poictiers. 

In  the  sixteenth  centurj-  the  art  was  neglected  in  Italy,  if  we  except  the  labours  of  Bt'nvenuto  Cellini, 
who  was  an  ardent  admirer  of,  and  executed  a  great  number  of  works  in  it.  AffciT  him  th(»  application  of 
niello  fell  into  complete  disuse  in  all  Western  and  Southern  P^urope,  and  was  only  n.nive<l  about  twenty -five 
years  apo.  This  was  not  the  case,  however,  in  Russia.,  where  it  has  been  regularly  practise hI,  under  the  name 
of  the  *'  black  art,"  since  its  first  introduction  into  the  countr}'.  Large  numbers  of  silver  snuff-boxes  and 
other  small  articles  ornamented  in  niello  work  are  sent  into  Germany  fmm  Tula,  where  the  manufactuiv  <if 
the  inferior  kind  is  chiefly  carried  on.  The  best  executed  and  most  artistic  articles  are,  however,  produced 
at  Wolodira  and  Ustjug-Welecki. 

The  following  is  the  mode  of  preparing  the  enamel  of  metallic  sulphurets : — The  silver,  copper,  and  kad 
are  melted  together,  or  the  lead  is  added  to  the  other  two  metals  after  they  have  been  meltiHl.  The  allor  is 
introduced  into  another  crucible  containing  twice  the  weight  of  the  combined  metals  of  sulphur,  and  heattil 
until  all  excess  of  sulphur  has  volatilized.  When  cold  the  metallic  sulphurets  an*  |)owdenHi,  and  made  into 
paste  with  a  solution  of  sal-ammoniac;  this  paste  is  rubbed  into  the  engraved  or  stamiH*<l  lines  f«)nnin|:  the 
design,  allowed  to  dry ;  and  the  articles  introduced  into  a  muflle  in  an  ordinan'  enamellerV  fumatv.  and 
heated  until  the  sulphurets  fuse.  When  cold  the  surface  is  ground  and  polished,  and  it  is  then  found  that  the 
crmipound  has  so  firmly  attached  itself  to  the  plate  of  gold  or  silver  that  the  latter  may  even  U»  bent  without 
the  l)lack  enamel  scaling  off*.  The  relative  proportion  of  the  metals  employed  has  varicni  at  diflfen^t  timej, 
and  in  different  countries.     Tlie  following  'lable  gives  the  proportions  best  known : — 

silver.  Coj»p<T.      Lfl 

According  to  Pliny, (ancient)  ....  75.0  io.o 

„           Theophilus  Prt'sbvttT, (early  Italian) .    .  G0.7  22.:?       11.1 

Benvenuto  Cellini, l/.r        .        ,. 

BlaLse  de  Vipni^r.. I  ( 'fteenth  and  six- 

Peiry  de  VarKos, J     '*^"^^  centum^) 

Georjy  (alloy  u>e<l  at  I'-stju^-Welecki), (modem)  ....  7.7  3H.5       b'A.f< 

„           Wagner  and  Mention  (Paris), , Ul.o  4H.H       31.7 

Knowly  (English) 5.9  35.3       ^^jj 

Our  readers  will,  |)orhai)S,  be  suri)ris(»d,  after  the  p<Tusal  of  the  foregoing  remarks,  to  learn  that  an  art 
s(»  ancient,  and  never  lost,  has  been  made  the  subject  of  patents.     Li  lb26  Mr.  Knowly  actually  took  otti  a 
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utoit  for  enameliing  in  EDgknd^  and  a  German  silversmitli,  named  Wagner^  in  1S31,  did  tlie  same  in 

Many  beautiftiJ  applications  mi^bt  still  be  made  of  niello  work,  snch  as  the  lettarine  and  ornamentation 
of  tlie  gold  dial-plates  of  watches,  tliureb  plaU?,  and  even  plate  for  household  purposes,  Sc. 

The  second  cla^s  of  embeddtHl  enamels,  those  emlxvJded  in  filign»e»  the  hnaux  claissonl'S^  were  made  in  a 
peculiar  way*  A  thin  plate  of  metal^  almost  always  of  gold  or  of  mldwl  silver,  wjia  procured,  and  the  design 
to  be  executed  tracetl  upon  it  with  a  fine  j>oint.  Thin  plates  of  the  same  metal  were  then  cut  into  narrow 
siipi^,  the  width  var^dng  acconiing  to  the  size  of  the  piece  to  be  executed ;  and  tliese  s!ip»  were  made  to  follow 
eytery  roiifmir  of  the  ilesicrii,  being  faf^teneil  edgeways  to  the  plate  by  means  of  a  tittle  wax.  When  the  out- 
iinesof  \  were  fonnecl  by  means  of  these  thin  slip:^  of  copper,  forming  so  many  recesses  orehambeTS,  the 

fliipa  wi  1  il  to  the  phite,  ami  eaeh  of  the  eh«mb*'rs  filled  with  the  tlux  or  glus.n  and  the  metallic  oxide 

or  p^nuait  which  was  to  form  the  colour  of  each  part  of  the  figure ;  and  the  plate  was  tlieti  inti^oduced  into  a  fur- 
nace^ whereit  was  heated  until  the  enamel  melted.  WTien  coU!  the  suHaee  of  the  plate  was  poUghL*d  m  as  to  form 
a  kind  of  glass  mosaie.  In  which  the  edges  of  the  slips  of  metid  fomied  brilbaut  tliix*ad-like  hues,  at  once  marking 
the  boundaries  of  each  c4»lonred  enamel  and  the  outlines  of  the  design,  llie  ellect  of  the  brilliant  gold  linej 
■uurkLoK  the  outlines  of  the  face,  the  foldi*  of  the  garments,  and  the  inscriptions  in  the  mid«t  of  vividly 
ookmreu  tramilucent  enamels,  was  very  beautiful ;  but  the  specimens  now  to  be  met  with  of  this  kind  are 
fiery  rare.  This  stjde  of  enamelling  is  evidently  an  hnitation  of  the  ancient  works  in  mosaic,  and  its  inven- 
tion ia  attributed  to  the  Byzantines ;  indeed,  all  the  specimens  which  havu  conic  down  to  us  are  in  the  By- 
nntine  style.  But  at  what  period  it  arose  is  doubtful :  the  earUesl  texts  with  which  we  are  acquainted,  which 
wspgemt  to  allude  to  enamelling,  date  about  the  ytmr  >^><U. 

TroHslucent  Enamels  on  JBas  Helitf, — Tlie  enamels  in  tniUe  tfepargne^  executed  for  the  most  part  upon 
m  common  metal,  were  rarely  the  work  of  great  artiwts ;  they  may  be  considered,  in  fact,  as  trade  aniclei. 
Hie  Byzantine  enamels,  on  the  otlier  hand,  belonged  to  tlie  highest  chiss  of  gohlsniiths*  work  ;  they  were  exe- 
cuted upon  golrl,  and  were  employed  for  the  most  gumptuoui^  and  costly  decorations  of  churches  and  palaces. 
Tbc^*  ciuuneb  did  not,  however,  suite  the  taste  of  Euro[)e,  and  eapeeially  of  Italy,  then  developing  its  grand 
icbooik  of  art,  and  ac^^ordlngly  the  style  waa  varied.  Instead  of  tbrming  a  number  of  cells  upon  the  fjice  of 
ftfiieee  of  copper,  and  then  filling  each  of  the^t*  with  a  diHtrent  coloured  enamel,  the  dtiiiign  was  chiselled  in 
iTery  feeble  rehei"  ujion  the  plate,  usually  of  silver  ;  variously  coloured  enamel  powders  wen?  then  placed  upon 
it,  and  the  plate  heated  until  they  melteil  and  fomieil  a  translucent  coating  of  glass  over  the  whole  tiurtace, 
no  metallic  knes  being  expost^d ;  the  design  being  tunned  by  the  work  Ijeneatb,  was  seen  through  the  transparent 
enamel.  The  works  of  this  class  are  often  remarkable  for  the  jierfection  and  variety  of  colours,  the  grada- 
tioos  of  ahadea  being  In^autifully  produced  by  ditTereut  thicknesses  of  the  enamels,  WTiere  the  relief  waa 
lugbeit^  tiie  enamel  of  course  was  thimiest,  and  consequently  the  shade  of  colour  light<!st;  where  the  metal 
waachiaeUed  out  the  enamel  was  thiekesw  and  the  colour  dirfX'St,  the  effect  iK^ing  exactly  similiU'  to  that  pro- 
dtuvvl  by  tho^  pretty  coloured  porcelain  lithopliaiies  which  aixj  made  iu  Germany,  and  of  which  so  many 
e^  '  ^  ri3  m  the  Exhibition.  The  scope  which  this  system  of  enamelling  gave  to  the  genius  of  the 
ar  ^  Vasari  says,  it  was  ^*  E  specie  di  pUtura  tnescoUUa  con  la  .?cw/f«ra/*a  spedej  of  painting  asso- 

oaiiMi  wiin  sculpture)  brought  it  into  great  favour  in  Italy,  from  the  end  of  the  thirteenth  to  the  beginning  of 
llie  fiAec!iith  centurj-.     From  Giovanni  Pisani,  who  executed  a  high  altar  for  the  Church  of  Arezzo,  partially 
1  in  this  style  in  the  year  12H6^  to  Benvenuto  Cetlini,  who  made  some  modifications  in  the  pro- 
it  was  employed  by  all  the  great  artists  of  Italy  who  occupied  themselves  with  the  precious  metals, 
I  P^Jlajuolo,  Francia,  *S:c,     A  precise  description  is  given  of  it  by  Vasari. 

ben  the  style  of  emimels  in  relief  was  in  vogue,  artists  sometimes  varied  tiie  effect  by  combining  several 
One  of  the  happiest  of  these  combinations  was  to  produce  a  silhouette  in  taille  tfepargne  upon  a 
ofgolit  or  more  frefuiently  upon  silver;  the  part  of  the  plate  tooled  out  hatl  then  some  ornamenta 
"ssd  upon  it  in  very  tet^ble  ivlief,  over  which  was  laid  a  coatmg  of  translucent  azure  enamel.  The  folds 
draper),  and  the  face,  hair,  &e.,  were  exiiressed  by  the  graver  upon  the  silhouette  in  metal,  the 
_^  I  lines  Iteing  afterwarils  tilled  up  with  a  black  uieUo  enameL—this  was  therefore  a  combination  of  the 
1/^flm  of  taillf  (fvjHirgne^  niello,  and  translucent  enamel  on  bass  relief  Another  style  was  practised  at  an 
iiffior  period  (thirteenth  ceutur>')  which  was  a  combjnatii>n  of  the  taille  (Pepargne^  and  of  the  embedded  in 
filigrse  style.  Tliere  was  also  a  peculiar  kind  of  enamelled  work  produced  in  the  sixteenth  eentury  which  be- 
kmgt  to  the  style  in  has  relief,  and  deserves  to  Ix*  mentioned;  it  consisted  in  figures  in  relief,  in  gold  or  silver, 
ttfion  an  enamelleil  ground ;  it  is  still  practised  in  Russia, 

Limoges,  as  we  have  before  remarked,  became  the  gneat  seat  of  the  art  of  enamelling  in  the  style  of 
~  •  ifefjfir^  uiKin  copper.  It  then*  l)eeame  a  true  branch  of  trade,  and  there  was  siarcely  a  ooimtry 
world  in  communication  with  Europe  in  which  sjx-eimens  of  the  workmanship  of  Limoges  might 
^  '  •^.  Towards  the  end  of  the  fourteenth  (!enturv%  however,  the  Limoges  work  declined  in  the  pns- 
far  mortf  artistic  and  valuable  enamels  in  has  relief.  It  was  then  that  the  thinl  style  of  enam- 
.^t,  ,;ivente<l ;  as  we  have  every  reai*on  to  bi\lieve,  also,  at  Limoges,  which  became  in  the  fifteenth,  aix- 
,  and  «»:'vent4'(^nth  Cd'nturies,  as  celebrated  for  its  painted  enamels  as  it  had  been  in  the  midrlle  Jiges  for 
tijLM^  «I  *  nauiels.  In  the  enamels  in  taiih'  ife/wr^Fw,  the  enamel  was  merely  used  to  dec:orate  certain 
! ;  in  those  on  bas  rehef  the  met  id  became  t^uite  subonlinate  to  the  enamel,  and  was  only  seen 
t ;  but  in  the  paintcil  enamels  the  metal  disap|x.'ared  from  view  altogether.  The  first  enameb 
ofihb  dasB  eomsisti^Hl  in  making  a  very  rough  design  upon  a  |>hite  of  bright  copmT;  o\-er  this  was  laid  a  brownish 
tmnslaoeDt  glass^  uptm  which  the  figures  were  formed  in  eoloun^d  enamel",  tne  face  and  parts  of  the  body  ex- 
pelled being  usuallv  executed  in  white  opaque  enamel,  and  the  contrasts  heightened  by  a  little  gilding.  It 
wttft,  in  fact,  more  In  the  stvle  of  painting  on  glass  than  of  enamel,  as  hitherto  understoo<l.  Graduidly  the 
tnyulucent  groimd  was  n^placed  by  an  opaipie  one,  in  which  :ill  trac-e  of  the  metal  disappcannl ;  the  most  com- 
DioD  ooUiur  of  the  ground  was  blacky  and  the  figures,  although  often  executed  in  colours,  were  more  fnMjueiitly 
in  white  enamcL  Tins  is  the  class  of  painted  enameb  best  known  amongst  its^  and  tenned  hmtiu:  en  grimilU. 
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I^onard  Limosin,  one  of  the  most  distin^ished  painters  in  enamel,  in  the  first  half  the  sixteenth  oentmy, 
substituted  an  opaque  white  ground  for  the  black ;  this  kind  of  ground  was  admirablj  adapted  for  miniature 
painting,  which  ne  attempted,  but  soon  renounced;  his  invention  was,  however,  taken  advantage  of,  and  em- 
ployed to  some  extent  by  the  goldsmiths  in  small  works.  But  it  was  only  in  the  year  16^  that  this  style  of 
art  was  brought  into  vogue  by  Toutin,  who  is  sometimes  erroneously  considered  m  the  inventor:  and  it  re- 
ceived its  hi^est  development  in  the  same  century  from  Petitot. 

Except  in  Russia,  enamelling  was  but  little  employed  in  Europe  during  the  past  century ;  this  beaatifhl  ait 
is  now,  however,  being  revived  with  considerable  success,  especially  in  Paris,  particularly  the  painted  <^^i»fltv 
both  on  a  large  scale  and  for  miniature.  The  Exhibition  offered  examples  of  nearly  every  variety  of  enamel 
work  upon  metal,  both  ancient  and  modem.  Amon^  the  Collection  of  Antiquities  were  numerous  spedmeBS 
of  ancient  enamels,  of  which  we  may  specially  mention  the  two  enamelled  plates  belonging  to  the  ArchsQ- 
logical  Institute  of  Great  Britain,  one  representing  the  Crucifixion,  and  the  other  our  Saviour  enthroned  (m 
the  rainbow.  These  specimens  were  very  good  examples  of  the  older  Limoges  work ;  while  the  beaotifiil 
enamelled  cups,  en  grisaille^  on  a  black  ground,  of  Charles  Tucker,  Esq.,  F.  S.  A.,  the  one  representiiff 
Tritons,  and  the  other  an  historical  subject,  were  excellent  examples  of  the  painted  enameb  or  LtmcMges  won 
of  the  sixteenth  century.  In  the  Mediaeval  Court  there  was  a  characteristic  specimen  of  the  enameC  en  gri* 
senile^  on  black  ground,  of  the  last  period  of  the  style  of  Limoges  work,  the  end  of  the  seventeenth,  and  be- 
ginning of  the  eighteenth  centmj.  This  was  a  plate  re^resentmg  St.  Peter  walking  on  the  water ;  firom  its 
style  it  is  apparently  the  work  of  Jean  Laudin,  a  distinguished  enameller,  whose  chief  works  date  about  1691 
Technically,  the  work  of  Laudin  and  of  all  the  enameUers  of  that  period  is  superior  to  that  of  the  preoecfiw 
century ;  the  black  grounds  were  much  finer  and  deeper,  and  the  outlines  of  the  white  opaque  onam^lf  ^g^ 
for  the  figures  sharper,  as  could  be  well  seen  by  contrasting  the  last-mentioned  enamels  with  the  caps  of  the 
fifteenth  century.    JBut  in  an  artistic  point  of  view  the  latter  were  much  superior,  and  of  a  purer  taste. 

There  was  also  exhibited  an  interesting  series  of  twelve  painted  enamels  on  copper,  representing  the 
Stations  of  the  Cross,  and  now  in  the  Museum  of  Irish  Industry.  In  point  of  execution  and  design  tfaef 
were  exceedingly  poor,  but  as  illustrative  of  the  early  style  of  painted  enamels,  before  the  introduction  of  the 
opaque  ground,  they  were  extremely  curious,  and,  so  &r  as  we  know,  very  rare.  From  the  style  of  the 
drawing  they  are  apparently  of  Italian  workmanship, — an  opinion  which  is  supported  by  the  fact  of  their 
having  been  in  the  possession  of  Cardinal  Fesch  before  being  brought  to  Ireland. 

The  application  of  enamel  to  decorate  harness  was  illustrated  by  the  stirrups  said  to  have  bekoged 
to  the  Duke  de  Schomberg,  exhibited  by  T.  M.  Bimie,  of  Carrickfergus,  but  certainly  executed  at  a  mnch 
earlier  period.  There  were  also  examples  of  the  employment  of  enamels  to  decorate  articles  connected  with 
church  service,  both  ancient  and  modem  ;  among  the  former  we  may  mention  a  crozier  head  belonging  to 
Dr.  Petric,  with  St.  Patrick  expelling  the  serpents  in  the  volute,  which  was  made  either  at  Limoges  or  by 
some  workman  of  that  school.  A  fine  example  of  the  employment  of  niello  is  seen  in  the  celebrated  Cniei 
of  Cong ;  along  the  centre  of  the  arms  and  stem  of  the  cross  is  a  band  of  silver  covered  with  nieDo,  and 
having  a  number  of  cross  bars  at  short  intervals  in  the  same  style ;  where  these  bars  join  the  band  just  aOoded 
to  there  is  a  sort  ofneaud  or  ornament  of  circles  intersecting  one  another,  cut  in  taille  (Tepargne^  and  whieh 
have  a  pretty  effect  upon  the  niello  ground.  This  cross  was  executed  in  Roscommon  in  the  year  1151,  sod 
is  interesting  as  showing  at  what  an  early  period  the  highest  decorative  arts  of  the  middle  ages  were  pr»c- 
tised  in  Ireland.  There  are  but  few  so  characteristic  examples  of  this  style  now  in  existence  of  as  early  a  date 
as  this  Cross  of  Cong.  The  chaUces  and  other  sacred  vessels,  and  several  other  articles  of  ecclesiastical  fiir- 
nitiire,  exhibited  by  Mr.  Hardman  in  the  IMediaeval  Court,  were  in  many  instances  decorated  with  red  and 
azure  enamels,  generally  embedded  as  in  the  'eleventh  and  twelfth  centuries. 

The  exami)les  of  modem  enamels  applied  to  other  than  church  furniture  were  verj'  numerous,  bat  oar 
space  forbids  to  more  than  point  out  a  few  as  illustrations.  In  the  Sevres  collection  there  was  an  enamel  no 
iron  painted  in  colours,  representing  the  allegorical  subject  of  Prudence,  which  for  technical  executioDu 
softness,  and  harmony  of  colour,  exceeded  an}'thing  ancient  or  modem  which  we  have  seen.  The  art  of 
enamelling  upon  metals  was  carried  to  great  perfection  at  Sevres  during  the  directorship  of  the  late 
M.  Ebelman,  who  succeeded  in  producing  plates  of  a  size  altogether  unknown  to  the  old  enameUers,  and  that, 
too,  upon  iron  which  presented  such  dilficidties  to  the  latter.  In  the  beautifid  collection  of  jewellery  ex- 
hibited by  IM.  Rudolphi,  of  Paris,  were  a  great  number  of  extremely  happy  apphcations  of  the  enameDer's 
art,  among  which  we  may  specially  mention  the  green  translucent  enamels  upon  vine  and  oak  leaves  of  gokl ; 
the  veinings,  being  chast*d  on  the  metal,  were  seen  through  the  enamel,  and  thus  offered  exct»Uent  examples  of 
the  old  translucent  enamels  in  has  relief.  M.  Rudolphi  also  exhibited  a  medieval  fire-place  of  the  most  ebbonte 
workmanship,  profusely  decorated  with  translucent  and  opaque  coloured  enamels,  in  the  embedded,  in  solid  or 
taille  (Tepargne  style.  We  do  not  wish  to  hazard  an  opinion  in  this  place  upon  the  style  of  this  work,  or  upon 
medijBval  art  generally,  but,  taken  as  a  mere  piece  of  workmanship,  the  fire-place  was  one  of  the  most  remark- 
able things  in  the  whole  lixhibition.  R.  Phillips,  of  London,  exhibited  two  plates  of  silver,  with  Scriponv 
subjects  in  niello,  which  were  good  examples  of  the  peculiar  application  of  that  art,  in  former  times,  to  the 
decoration  of  the  covers  of  books,  caskets,  &c.  Among  the  articles  contribute<l  by  Her  Majesty  was  a  beauti- 
ful set  of  silver  vessels  of  Indian  workmanship,  consisting  of  an  ewer  basin,  bottle  vase  and  covers,  teapot  and 
plate,  and  cover  decorated  with  flowers,  arabesques,  &c.,  chased  in  taille  (Tepargne^  the  intaglio  or  parts  tookd 
out  being  filled  with  what  appeared  to  us,  not  having  the  means  of  close  examination,  to  be  a  tranafaioesl 
green  enamel,  the  contrast  being  very  good.  In  Hewet's  Chinese  collection  there  were  a  number  of  exam- 
ples of  Chinese  paintings  upon  opaque  enamel  grounds,  upon  copper,  some  of  a  ycry  large  size  ;  among  thesp 
were  some  imitations  of  Piuropean  utensils,  such  as  a  wash-hand  basin  and  jug,  &c.,  in  azure  opaque  enamd 
ground,  with  figures  in  coloured  enamels.  These  articles  were,  in  a  techmcal  point  of  view,  admirsblT 
executed. 

There  is  another  application  of  enamels  upon  opaque  enamel  ground,  which  is  now  used,  and  which  mirt 
not  be  passed  over — namely,  the  decoration  of  watch  cases,  many  examples  of  which  were  exhibited.    Of 
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ihae  wc  shall  specially  mention  two  small  kdics'  watcher,  contributed  by  Mr.  iiennet,  of  Ijondoo^  but  uf 
CootineDtal  workinan^lup — one  was  decorated  in  coloured  caainck,  with  a  fii^ure  to  miniature  style  of  a  guitar 
player^  tiirrounded  by  a  border  in  bleu  du  roi,  and  the  otbor  with  tbe  HolyVfuiiily  after  Rapbaeli  the  border 
betng  chased  in  gold,  ornamented  in  niello,  Mr,  Scriber^  of  Westmopelaud-street,  exhibit*^!  some  enamelled 
wmu^es,  one  of  which  wa^iverj' pretty;  the  jiproiind  a  tiirquoli4e  bhie  enarael»  with  a  sprig  of  dowers  in  fine  9*'<.'d 
peftry^    ^Ir.  Ratine,  of  Nasiuiu -street,  abo  exldbited  some  handsome  watches  of  the  same  kind. 

Before  dismissing  the  subject  of  enanieUing  uiK>n  metals,  we  would  wish  to  direct  attention  to  the  blunder 
eommttted  by  ?ome  of  our  jewellers  who  m^d^e  broochcts  in  imitation  of  the  ancient  Iritih  ornament*,  used  for 
a  ftimilar  purpose.  These  ornaments  were  very  generally  ornameuted  with  enamel  or  inlaid  work,  and,  per- 
hii^  uielio,  aiid  in  such  c&ses  were  chast^d  in  a  i)ecaliar  way  for  that  purpoBe;  but  j*ome  of  the  raodcrn  uni- 
talums  employ  the  same  style  of  tooling,  but  have  iieglecte<l  the  enamels,  Now  the  beauty  of  these  onuimenta 
would  be  inuneaeiirably  enhancctl  if  enamelled,  and  we  hope,  therefore,  to  sw*e  them  so  before  long* .  Advan- 
tuge  on^t  also  be  taken  of  the  art  of  enamelling  in  the  decoration  of  the  cheap  jewelkry  now  made  in  Dublin^ 
ia  oofinesdoD  with  the  trade  of  bog-oak  omameut:^ W*  E^  S. 


Bta  BoTAi,  HioH^rsBB  Pan(CK  AuBaRT. — Her  Ma- 
Giaad  Centre  Piece— executed  undar  tlifi  Instrao- 
ridi  Boyal  Highness  Prince  Albert ;  it  represents  a 
«f  htsmtt  round  a  Temple  or  Kloc^k,  with  their  at- 
tendaoct?  tbe  fignrei  and  horses,  with  Persian  greyhound, 
wnm  gtoaped,  designed,  and  modelled  by  Mr.  CottAirill ;  the 
Kkmk  wm9  modt^Ued  by  Mr.  E.  Percy,  formerly  of  Dublin  \ 
mod  the  bue  by  Mr.  WilliAm  Speaoer;  and  the  whole  exe- 
cuted in  sLlrer  by  Messrs.  Garrard,  Haymorket. 

2L  Aakojt,  BaoniERSs  TorwQod-n>w,  Torqnay,  Devon, 
(baidbGititrefs. — Silver  taper  ^tand  on  mahicliite  leavei; 
,  and  gilt  match^box^  lalald  ;  richly  chased  jdtver- 
on  malachite  petlc^t^d  ;  enjp^ved  and  gilt  casket, 
1 1  iOver  and  malachite  box,  for  pOHtagi'  »tanipa  \  sd  ver- 
;  cs^gtmred  paper  knife,  malachite  handle ;  brooches  and 
I  in  midAchite. 

Acwsacm^  W^t  Gtalton-strecrt,  Dublin,  MamifiKturvr 
md  Importer, — Dog  oak  casket,  set  with  Irish  ^^ma  in 
•i]v4ir-|Eilt ;  be<g  oak  brooches,  bracelets,  &c.  \  ela>itic  band 
tmoelels,  wUb  fibfda*  and  bog  oak  mounting;  antique 
tiTOOchea,  «el  with  oialachite,  pearl,  &.C. ;  electn>-plated  mo- 
dsmtpor  fauups ;  speeunens  of  electro-plating ;  gtild  jewellery, 
Sit  with  findona  stones;  antique  t«a  and  coilee  {services  f 
fish  car\*era. 


4.  A9KJC11,  J.,  Upper  Sackville-streetr  Dublin. — A  suite  of 
4U  "'■"•*<  '"!  tun^uoise  of  great  value,  presented  by  Na  po- 
ll^ dagr  of  his  oorotiatlon,  to  Madame  Sa  Mere; 
lih  ices ;  pireseutation  plate ;  diamond  omamenL}, 
eswsiatirag  of  broochea,  bracdeta,  ringa,  and  omameata  in 
ItMfaoak. 

6u  BaRimc,  Rtchakd,  Frederick-street,  South,  Dublin, 
MumbiEturer* — Carvings  of  sea  horse  tooth  in  cumeo  style. 
,  $,  Qcnrvrr,  T*,  Grafton-street,  Dublin. — Specimens  of 
&IA  WTWg^i  silver  plate,  consbting  of  salveis,  tea  and 
muBm  MTvio^  kettles,  and  stands,  daiet  jtigs,  cMldren's 
mum  I  electro- plate,  in  satvsfBf  kettles  and  standi,  tea  and 
M^  tkfct  jugs,  4Le. ;  sped  mens  in  working  of  gold, 
and  gems ;  bog  oak  work  ;  newly  dejdgued 
for  flowers;  diver  prescnUtion  centre  piei'e. 

7*  Bkit^ikxb,  T.,  William -street,  Dublin,  Designer  and 
Manofftctur^r.  — Case,  containing  speci  mens  of  electro-plating 
en  copper,  nickeb  bronze,  ormolu,  &c, ;  jewellery  in  fine 
iguhi.  bog  oak»  Lri?h  tliumond,  &c.  \  also  maMnic  omamentii ; 
BUMOtite  aprons;  silver  tea  set,  antique  claret  jngH,  cupta, 
^£.;  vHmStlng  or  pendant  clock,  on  a  beautiful  canned 
sund  of  bo|t  <^<  supported  by  two  Irish  wolf-dogs. 

Ik  CAtU)to4]r,  TttJR  Eabl  of,  and  ths  Officbrs  of 
rtm  Itm  UtTftsAiia. — Silver  equestrian  statne  of  hij$  Hoyul 
HijI^aeM  Prince  Albat,  byCottndl,  presented  to  theothcer^ 
ul  the  11th  Hassan  by  the  late  Colonel,  his  Kojal  High- 
lasa  Prince  Albert. 

9.  Oovcmm.  aim  Officcbs  of  ths  7tu  Hi-BSAita, — 
itatnene  of  Field  Marahal  the  Marquess  of  Anglesey, 
'  to  tbe  regiment  by  the  Marquess. 


10.  CoNTTKLL,  D.|  Kassan^strset,  andGrafton-straet,  Dub- 
lin, Designer  and  Manufacturer.— Bog  oak  ornaments, 
mounted  in  native  gold  and  silver,  and  set  with  Irish  dia- 
monds and  pearls. 

XL  CoMNELL,  M.,  NojisauHftreet,  Dublin,  Manufnt'ta* 
rer. — Bug  oak  ornaments,  mounted  in  gold  and  i^ilwr^ 

12.  Eglutto:??  asp  Wncroic,  Earl  op,  EgUnton  Costk, 
Ayrflliire.—The  *'  Emperor's  Vase,**  won  at  Ascot,  by  the 
Earl  uf  Eglinton's  '*  Tlie  Flying  Dutchman  ;'*  the  Gjiod- 
wood  Cup,  won  by  the  Earl  of  Eglinton*s  '^  Vim  Tromp." 

13.  Ei.Ki,KGTON,  Mason,  &  Co.,  London  and  Binning- 
bam,  Manufacturers. — A  selection  of  art  manufactures  in 
eli«ctn>-guld  and  silver  plate ;  dessMsrt  service,  with  subjects 
taken  from  Shakspeare,  designed  and  mjodelled  by  Charles 
Grant ;  a  general  aawrtment  of  electro-plated  wares. 

14.  FrrzPATRiCK,  BBOTHaaa,  Upjier  Sackville-street, 
DubUn,  Importers  and  Mannlkcturers.— Bracelets,  broodieB, 
and  other  jeweBery  \  a  silver  vase  made  of  c^>tn&,  upwaids  of 
800  years  old  ;  a  cherrv'  stone,  containing  twenty-four  sflver 
spoons,  made  from  a  silver  penny. 

15.  Fi^YELLE,  H.  E.,  Eustace^street,  Dublin,  ItanaJac- 
turer.^Madonic  and  other  jewellery. 

16.  Gakdkeb,  ItK,,  Grafton-street,  Dublin.— A' silver 
fountain,  intended  to  form  a  centre  for  the  dinner  or  ^^npper 
table,  whicli  will  emit  for  aIx  hours  cootinutiasly,  up<jn  000 
applic4itinu  of  the  T^-inding  key,  a  spray  of  rose  water,  to  a 
height  variable  at  ple&i»ure,  and  through  a  variety  of  fiuicy 
jet^s  which  can  be  aeverally  attached  to  it  j  a  variety  of  spe- 
cimens of  gold  and  silver  plate  \  jewellery  after  the  antique 
and  modem  designs  i  diver  horsemen  and  figures,  eande* 
la  bra,  &c 

17.  GooGin,  O.i  Nasatn-street,  Dublin,  Manufacturer.— 
BraceXctSf  brooches,  necklaoes,  ear-ring?*,  !*tuds  button^^  card 
ca»c&,  book^itamU,  chessboards,  and  other  articles  of  jewel- 
lerj'  and  ornaments  Ln  bog  oak,  KHlamey  arbutus*,  and  yew, 
Cunnemara  marble,  and  mounted  in  aati\'ie  gold  and  silver, 
inth  Irish  gera^;  candelabra,  in  bog  oak  and  Irish  dia- 
munds  \  pie  case  in  liog  ijak,  Irish  diamond^  and  Iri^h  silver; 
bog  oak,  Irish  diamond,  and  Wicklowgold  vest  bnttonaand 
itnds. 

IS.  Griffith,  William  Dowttes,  Dnnmore,  Tuam,  Cc. 
Galway.— Caae  containing  gold  snuiT  box,  presented  by  the 
Emperor  Napoleon,  when  at  St.  Helena,  to  Major  Fo'pple- 
ton,  the  officer  in  chargv. 

1*1.  HEs^R5.sr,  B,  R.,  Wind.stiw!t,  Swansea,  Wahs, 
Manufacturer  and  Exhibiter, — SfHx  imens  of  Kusslan  and 
Aaftralion  malachite  in  gold  and  silver  motmtingik 

20,  HinoDfs,  FnANcis,  Klrby-street,  Hatton  Garden, 
London. — Silver  knivt^  forks^  spoons^  and  varion«  small 
articles,  mugs,  plates,  &c. 

21.  Hurt  &  Bosxjell,  late  Stohr  k  MoRTDisit,  New 

Boad-atreei,  Londoo,  Manolkcturen.— A  csndclabntm  in 
silver  (a  testimoidil  ptminted  to  the  Most  Nobte  the  Mar- 
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quess  of  Tweeddale)  ;  silver  groups — '*^Mazeppa ;"  a  group 
in  silver,  "  St  Michael  and  Satan"  (after  Flaxman),  exe- 
cuted for  the  Earl  of  Chesterfield ;  four  equestrian  statu- 
ettes in  silver,  Joan  of  Arc,  a  cavalier,  an  Arab,  a  Hussar 
(executed  for  the  Earl  de  Grey)  ;  the  Doncaster  Cup  of 
1860  ;  the  first  prize  given  by  the  Emperor  of  Russia  to  the 
Ascot  races ;  suites  of  diamonds  and  pearls  in  variety. 

22.  HuTCHiNS,  S.,  Portland,  CharleviUe,  Co.  Cork,  Pro- 
prietor.— A  silver  salver  presented  by  Lord  Plunket  to  the 
late  Peter  Burrowes,  Esq. 

28.  Jacksow,  Captain  H.,  Attyflinn,  Patrick's  Well, 
Co.  limerick.  Proprietor. — A  curious  silver  table  of  great 
antiquity,  with  several  antiques  and  curiosities. 

24.  JomrsoN,  J.,  North-place,  Gray's  Inn-road,  Lon- 
don.— Silver-gilt  and  metal-gilt  chased  chatelains ;  bronze 
medallion  in  gQt  frame ;  gilt  patterns  for  book  covers ;  gilt 
paper  knife  with  chased  handle ;  models  and  casts ;  ebony 
casket,  with  chased  gilt  mountings ;  gilt  casket  and  minia- 
ture tables ;  model  of  a  swan  in  wax,  coated  with  sUver,  by 
electro  process ;  group  of  figures  in  electrotype ;  horse  and 
jockey  oxidized  and  gUt ;  inclining  stag,  in  metal,  silvered  ; 
anudl  models  of  animals  and  insects;  specimens  of  casting  in 
bronze ;  copies  of  cup  and  tazza,  by  Cellini 

25.  Johnson,  J.,  Suffolk-street,  Dublin. — Samples  of 
Irish  bog  oak  brooches,  bracelets,  &c  &c. ;  a  bog  oak  ele- 
phant, mounted  with  gold,  silver,  and  precious  stones. 

26.  Mahood,  S.,  Wellington-quay,  Dublin,  Manufac- 
turer.— Models  in  bog  oak,  fitted  as  ladies'  brooches ;  brace- 
lets and  brooches  of  Irish  materials  and  workmanship ;  also, 
a  collection  of  new  designs  in  imitation  jewellery,  including 
gold,  silver,  coral,  carbuncle,  amethyst,  opal,  malachite,  and 
diamond  imitations. 

27.  Marshall,  S.,  Letterkenny. — Pearls  from  the  Unio 
margaritifera^  from  the  river  Lanan. 

28.  MosLEY,  Julius,  Wicklow-street,  Dublin,  Sculp- 
tor.— Richly  carved  jewel  casket,  in  bog  yew. 

29.  Nelis,  J.,  Omagh,  Co.  Tyrone,  Proprietor. — Speci- 
mens of  pearls,  formed  in  a  freshwater  bivalve  (  Unio  mar- 
garitifera)  found  in  the  river  Strule,  at  Omagh. 

30.  North,  T.,  Grafton-street,  Dublin. — Candelabra  of 
new  design,  in  brass,  and  electro- plated  ;  a  variety  of  elec- 
tro-plated goods ;  and  specinieus  of  old  articles  replated ; 
specimens  of  electro-plating  on  steel,  brass,  copper,  German 
silver,  glass,  china,  and  delft ;  and  some  electro-types. 

31.  O'Bkikn,  Miss  B.  M.,  Fitzwilliani-scjuare,  Dublin. — 
Surtout  de  table  of  ormolu,  French  manufacture,  made  by 
Schallenberge  ;  dessert  service,  silver-gilt. 

32.  Pearsall,  T.,  Lower  Sack\ille-street,  Dublin,  Ma- 
nufacturer.— A  single  tea  service,  made  out  of  a  single  four- 
penny  piece,  compri^iinfi:  teapot  with  movable  lid ;  twelve 
cups,  twelve  saucers,  twelve  spoons,  two  plates,  cream-ewer, 
sugar-bowl,  slop-basin,  sugar-tongs,  and  butter-knife ;  a 
silver  tea  and  coffee  service,  made  out  of  a  single  dime,  or 
ten  cent,  piece  of  the  United  States  of  North  America 
(equal  to  fivepence  British)  ;  contains  seventy-four  pieces. 

33.  Phillips,  R.,  Cockspur-street,  London. — Signet 
rings,  pms,  with  sporting  and  other  designs ;  a  series  of 
works  in  oxidized  silver,  enamel,  niello,  and  coral ;  sta- 
tuettes of  a  British  Life  Guard  and  colour-sergeant  of  the 
Scots'  Fusilier  Guards,  modelled  from  Hfe  in  oxidized  silver 
and  gold ;  the  accoutrements  detach  at  pleasure :  the  same 
in  bronze  and  electro-silver;  miniature  models  of  same, 
momited  and  dismounted,  in  oxidized  silver  and  gold  on 
malachite  pedestals ;  statuette,  in  oxidized  silver  and  gold, 
of  Lablache  as  Caliban  ;  statuettes  of  the  Emperor  Charles 
V.  and  Marguerite  of  Parma,  in  silver,  gold,  and  precioiLs 
stones,  enamel,  &c.,  from  the  celebrated  models  of  Messrs. 
Weiskampt  of  Hanau ;  miniature  statuette  of  Gutenberg  in 
oxidized  silver ;  desk  seals  in  gold,  lapis  lazuli,  and  oxi- 
dized silver ;  oriental  agate  cup,  in  oxidized  silver  and  gold  ; 


gold  cup  in  the  Byzantine  style ;  tazza  in  oystal ;  smaD 
dagger  with  silver-gilt  handle,  enriched  with  pearis  and 
emeralds ;  silver  vase  of  antique  form,  engraved  with  sub- 
jects fipom  the  Pompeian  frescoes. 

84.  Rettie,  BL,  &  Sons,  Union-street,  Aberdeen,  De- 
signers and  ManufjActurers.— Grmnite  jeweUery,  mounted  in 
gold  and  silver:  as  bracelets,  brooches,  diawl  and  other 
pins,  buttons,  studs ;  nlver  brooches,  with  crests  and  mot- 
toes; badges  in  a  new  style. 

35.  Sheldon,  J.,  Birmingham. — Silver  and  electro- 
plated goods ;  gold  and  silver  pencil  cases ;  letter  and  com 
balance;  pencil  and  pen  cases;  gold  pens;  deetro-pUtcd 
nickel-silver  spoons,  forks,  ladles,  knives,  &c. ;  tea  servioei^ 

36.  Smith,  Nicholson,  &  Co.,  Duke>street,  lincoh't 
Inn  Fields,  London,  Designers  and  Manufacturers — Sihv 
candelabrum  (presented  to  F.  H.  Henunings,  Esq.,  Secvs 
taiy  of  the  Londonderry  and  EnniskiUen  Railway  Oompaiir, 
by  the  shareholders) ;  silver  centre  ornaments ;  dessert  sogv 
basket,  with  cover ;  electro-plated  desaert  stands,  and  aJt 
cellar,  designed  by  Townsend ;  silver  salt  cellars  and  spooHi 

87.  Sullivan,  B.,  Upper  Stephen-street,  Dublin,  De- 
signer and  Manufacturer. — Design  in  German  silver  for  a 
cenotaph  to  the  late  Thomas  Moore. 

88.  Sutherland,  G.,  Forse,  Lybster,  Proprietor. — Mas- 
sive silver  Urn,  weighing  273  oz.  15  dwts.,  representi]^  es- 
percailze,  grouse,  pheasants,  partridges,  and  other  game,  Ac. 

89.  Walsh,  R,  Parliament-street,  Dublin,  KasnfK- 
turer. — Articles  in  sUver  and  plated  ware ;  gold  chsisit 
watch  guards,  and  lockets ;  topaz,  cameo,  amethyst,  pMii, 
Irish  diamond,  and  amethyst  brooches;  ear-rings,  in  col 
coral,  turquoise,  and  engraved  gold ;  fancy  rings ;  souf  pini, 
and  other  jewellery. 

40.  Waterhouse & Ca,  Dame-street,  P^iMin,  A  dnr 
centre  piece,  presented  to  Joseph  Green,  Esq.,  KUkeooy ;  s 
silver  dectro^pe  shield  ("  Ads  and  Galatea"),  presorted  to 
the  Coimt  Strdizki  by  the  Poor  Law  Unions  of  IrclaBd ;  s 
service  of  plate,  presented  to  Michael  Hyland,  Esq.,  ex- 
mayor  of  Kilkenny ;  a  centre  piece  (stags),  presented  to  the 
Rev.  Joseph  Gabbett,  of  Kilmallock,  county  of  Limctick; 
the  '* Farmer's  Gazette'*  challenge  cup;  a  service (^ plate, 
presented  to  A.  G.  Judge,  Esq.,  of  Athy ;  two  lsr>re  atlvefs, 
and  the  Boj-ne  obelisk,  in  silver,  presented  to  J.  B.  Ken- 
nedy, Esq.,  Dame-street ;  large  cup,  presented  to  the  lit 
Dragoon  Guards ;  large  silver  snuff  box,  presented  to  th« 
62ud  Regiment ;  a  silver  tn>wel,  present«l  to  the  Biglrt 
Hon.  the  Lord  Bishop  of  Tuam  ;  service  of  plate  presented 
to  L^r.  Gray,  by  the  county  of  Monagban ;  large  ethtr 
tray,  fnjm  the  tenantry  of  hi^  estates,  to  C.  P.  Leslie,  Eaq., 
M.  P. ;  large  silver  tea  urn,  presenteil  to  Henry  Mhcbefl, 
Esq.,  of  Glaslough  ;  Loughrea  regatta  prize,  won  by  Major 
Goode,  62nd  Regiment ;  the  original  royal  Tara  brocch, 
found  in  Meath  in  1850 ;  several  copies  of  antique  liiA 
brooches,  and  ancient  jewellery  of  Ireland ;  coffee  and  tea 
ficrN'icea,  presented  to  clerg>*men,  doctors,  &c,  &c. 

41.  Watt,  Philip  B.,  Edinburgh. — Specimens  of  seal 
and  die  engravings. 

42.  West  &  Son,  College-green,  Dublin,  Mann&cta- 
rers. — Centre  piece  in  silver  (presented  to  the  late  Coknel 
Miller  by  the  Constabular>') ;  silver  centre  piece,  presented  to 
Wm.  Grattan,  Esq.,  late  of  the  88th  Regiment,  by  Peninsakr 
officers ;  vase  of  Irish  diamonds,  mounted  in  native  gold  sad 
silver,  ornamented  with  Irish  pearls,  beryls,  &c  (pRseoted 
to  the  Duchess  of  North imiberland) ;  casket  after  the  IriA 
antique,  of  bog  yew,  Cork  malachites,  and  native  gold  sad 
silver,  studded  with  Irish  pearls,  amethysts,  carbuncles,  kt. 
(presented  to  the  Countess  of  Clarendon)  ;  the  mace  of  tkt 
King  and  Queen's  College  of  Physicians  In  Ireland,  «■•*> 
of  native  silver ;  snuff  box,  in  native  silver  ;  twVftiMt  is 
the  cinque  cento  and  Etruscan  styles ;  wine-cooler  of  Uy 
oak,  in  the  form  of  the  old  Irish  mether;  broocbn,  \ 

I  and  neck  ornaments,  after  the  Irish  antique. 
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GLASS. 


]F  our  «paoc  permitted^  we  would  have  willingly  giver*  a  brii^f  hintoriejil  not  it*  of  the  development  of  the 
.  glass  manuiacture ;  because  there  is,  pc^rhiips,  no  other  wkieli  so  wi -11  illustrates  how  mui'h  the  progress  of 
civiEzatioD  is  otlen  dependent  upon  :i  simple  invention,  or  the  improvement  of  the  processes  of  a  bratu*h  of 
indttstrv.  The  social  history  of  inmikind  is  but  little  atten<led  to  amidst  the  more  attnicii^'e  and  prominent 
lioUtica)  phenomena  wliicb  constitutt?  the  staple  t»f  ordinary  history,  although  s(x;ial  habit*  are  otlener  the 
cause  than  Uie  effect  of  Huch  phenomena.  The  true  causes  are  often  apparently  trivial,  and  may  oa  fre- 
qmtiitly  \ye  ob«er\'ed  in  the  woi'kshop  as  in  the  eabmet  of  the  statesman. 

A  definition  of  glass  founded  upon  its  comiiion  projK'rties  could  be  given  by  any  school-boVt  who  would 
describe  it  aa  a  hard,  brittle,  triinsparont  substance,  &c. ;  but  it  is  lesa  with  these  external  quiUities  that  we 
luiT«  to  clo  Umn  with  its  nature  and  its  chemical  composition.  To  persons  unaccustomed  to  the  hmguag)c;  of 
rljeiuUtrVt  aud  who  associate  with  the  word  *^"*alt"  the  conuiion  culinary  substance  known  by  that  name,  it 
will,  perhaps,  appear  strange  that  we  should  call  glass  a  salt,  and  yet  such  it  is.  In  glass  we  have  an  acid  and 
fthase^or  rather  we  have  several,— for  two  or  more  salts  may  combine  together  exactly  as  the  elements  of  the 
thetn!!**ires  do^  and  form  a  new  substance  which  we  riuiy  call  a  double  salt, — gla^  is,  cons<_^(jueTitly,  a 
able  emit.  Silica,  we  have  seen,  forms  more  than  half  of  the  rocks  oompoeing  the  crust  of  the  glolx% 
j^^  *'  n  piion  of  limestone,  and  one  or  two  other  uniniportaut  rocks.  In  a  great  number  of  thes*.*  rocks 
n  combination  with  lime,  soda,  pota^sh,  &c. — it  m  preaont  in  them  as  an  acid ;  but  we  can  easily 

tt*i  V.  " .ut  b«_ung  in  combination  with  the^*  subt^tancesv — tor  example,  rock  crystal,  agate,  fine  white  sand, 

S^  If  wi!  crush  tlie«e  substances,  and  mix  the  powder  with  about  four  or  five  times  its  weight  of  pearl-ash 
r.aoda^  and  ejcpose  the  mixture  to  an  inteufje  beat,  it  will  uiek  ;  the  silica  or  acid  combining  with  the  8«da  or 
"  sh^  which  would  be  the  bitse,  and  fonuing  a  kind  of  ghiss  which,  if  the  materiaU  Ix*  piu^e,  mil  be  colourk-ss^ 
a  glass  would,  however,  he  useless  for  the  onliosm-  purjioses  to  which  ghiss  is  applied,  for  it  would 
4**?  in  givat  part  in  water — indeed,  such  a  soluble  glass  is  sold  for  washing  wood,  tti  render  it  inconi- 
IntttililB,  and  for  hardening  plaster  figures  so  as  to  make  them  resemble  marble.  If  we  diminish  the  ipian- 
Uty  of  soda  or  potash  employed  to  fuse  the  silica  we  render  the  resulting  glass  less  soluble,  but  moredimcult 
to  ftise ;  Ijeeausi*  thii  ujore  sUica,  the  greater  the  heat  rt^iuired  to  melt  the  mixture.  But  no  matter  to  what 
degnsQ  we  may  increase  the  silica,  and  consequently  the  uifusibility,  the  glass  prod uc^*d  would  be  slowly  acte<l 
itpon  by  water  and  by  acids,  which  would  dissolve  the  potash  or  sodii.  We  might  also  make  a  gla!ss  with 
Bine  azid  silica,  or  with  lead  and  silica,  but  no  matter  in  what  proportions  we  might  combine  lead  or  lime 
wHii  «lic*u  we  could  not  get  a  soluble  glass ;  all  such  combinations  would,  however,  be  acted  uiion  by  acids. 
CcNsbinations  of  silica  with  substances  termed  bases,  socb  as  lime,  belong  to  two  dasacs — ttiose  silicates 
wkidi  arc  soluble  in  water,  those  which  are  insoluble  in  it.  We  have  seen  that  l>oth  classes,  separately,  an.^incapable 
oTfiswni  '     "  which  will  resist  water  and  acid  ■  how  then  are  we  to  produce  such  a  substance  ? — by  suupV 

0,  a  compound  of  a  soluble  and  insoluble  silicate  l>i_4ng  undeconiposable  either  by  aeid  or 
.>uMt,  .ii*n,  is  tJie  natiu\^  of  glass,  wherever  and  however  made.     Before  proceeding  further,  how* 
r«  it  may  be  useful  to  give  a  list  of  the  materials  employed  in  glass-making. 


MATKKtALS  ISKP  Of  TitS  UAKttrACTtrBS  OP  Gt^ASS. 


1.  Fin*  wWtf'mtid 

1 8.  Earth  or  soil  from  the  decompoaition  of  bualt  rocks. 

T.  Ctiounon  rivw  mn± 

VJ.  PowdertMi  fel'ii>ar. 

S.  rraali  Imnit  UiiM. 

20.  Purnice  stooe. 

4.  malMlKiiitt. 

21,  Cnllet  or  broksn  kLu». 

5    i-^t-lk 

22.  Fluor  wpar. 
2».  Rodk'Ad. 

f?                  at  gas  porifleni 

21.  Lithargi!  from  refining  of  lead. 

**.   So«p  U»iler  waste. 

26.  Sulphate  ot  lead  from  ealico  print  worka 

IT.  FoariANh. 

26.  Carlxmato  or  oxide  of  zinc. 

10.  EoMian  or  Caxudian  potsslbesL 

27.  Borax. 

28,  CarbonAt^ofbaiytes 

12.  SolphAtff  of  potaah  ftom  kelp,  with  ehanjod. 

29,  Sulphate  of  liaryta,  heavy  »p*r,  or  Dutch  Inwl  w 

U.  Waildilg  ioda. 
li.  Sodaa£. 

cluiTvoal. 

80.  Shigs  from  smelting  ftimacwe* 

U.  SaU  cakA,  or  crude  gUub«r  ntt. 

or  ralphate  of  soda 

81.  Sulphate  or  carUkoate  ofstroolii- 

witheharcoaL 

32.  Arscnious  acid,  or  white  arseok. 

Id.  OmBMiD  talL 

83.  Saltpetre. 

17,  Powdered  bMftIt  Of  greenstone. 

34.  Bkck  oxide  of  mugUMR. 

with 
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The  sand  used  in  these  countries  for  the  finer  kinds  of  glass  is  principally  obtained  from  Alum  Bay,  Ue 
of  Wight,  and  from  L}'nn,  in  Norfolk.  Some  good  sand  is  obtained  near  Liverpool ;  and  Tery  large  quan- 
tities are  also  brought  from  Australia !  In  Ircknd  glass  sands  of  the  finest  auauty  are  found  in  many  loci- 
lities ;  for  example,  near  Omagh  is  found  a  sand  quite  as  pure  as  that  of  St.  Grobin^  in  France,  and  it  is 
unnecessary  to  mention  the  well-known  white  sand  from  Muckish  Mountain,  in  the  county  of  Donegal 

By  various  mixtures  of  these  ingredients,  the  following  kinds  of  glass  are  produced,  which  we  dtall 
arrange  according  to  their  chemical  composition  ; — 

Lime  Glasses. 

1.  Silicate  of  potash  and  lime — Bohemian  glass,  or  foreign  crown  glass. 

2.  Silicate  of  soda  and  lime;  or  silicate  of  soda,  potash,  and  lime;  or  English  crown  gUn — iocluding  window 

glass  and  plate  glass. 

3.  Silicate  of  soda  or  potash,  with  lime,  alumina,  and  iron ;  or  common  wine  bottle  glass. 

T.TCAn  Glasses. 

4.  Silicate  of  potash,  or  of  potash  and  soda,  with  silicates  of  the  heavier  metallic  oxides,  such  as  lead,  zinc,  or  t 

mixture  of  lead  and  baryta,  &c,  comprising — 
a. — Foreign  crystal  glass. 

b. — Flint  glass — containing  more  lead  than  crystal. 
c. — Strass,  or  paste  used  for  the  manufacture  of  artificial  gems — stiU  richer  in  lead  than  flint  gba^ 

and  generally  containing  boracic  add.     To  tliis  variety  belongs  nearly  all  the  pigmeoti  ii«d 

in  glass  and  porcelain  painting. 
d, — Silicate  and  stannate,  or  antimoniate  of  potash  and  of  soda  or  of  lead,  or  opaque  enamd. 

All  these  different  varieties  of  glass  were  represented  in  the  Exhibition ;  but  unless  we  had  modi  moie 
space  to  devote  to  the  subject  than  we  have,  we  could  not  describe  any  of  the  contributions  in  detail 

Considerable  improvements  have  recently  been  made  in  the  manufacture  of  glass  for  optical  purposa, 
not  alone  in  the  absence  of  striae  and  colour,  but  also  in  obtaining  very  high  refractive  and  small  aispeni?e 
powers.  There  were  but  few  examples  exhibited,  two  only  of  which  we  shall  notice :  namely,  the  glasi  rf 
the  lenses  and  prisms  in  the  light-house  apparatus  of  Chance  and  Co.,  who,  by  the  assistance  of  one  of  their 
firm,  M.  Bontemps,  have  succeeded  in  proaucing  specimens  of  glass  adapted  for  the  lenses  of  large  tefescopci 
of  wonderful  perfection.  Although  the  subject  of  light-houses  does  not,  properly  speaking,  belong  to  tw 
class,  we  have  thought  it  right  to  make  a  few  remarks  upon  the  contributions  of  the  Messrs.  Chance,  in  cob- 
nexion  with  their  improvements  in  making  glass,  which  we  do  in  the  subjoined  note.*  The  other  mGinai 
of  optical  glass  consisted  of  some  lenses  for  microscopes,  in  the  French  Department,  remarkable  ror  their 
excellence,  and  in  which  zinc  was  employed  instead  of  lead.  Some  further  remarks  on  this  kind  of  gkai 
come  more  properly  under  the  head  of  that  Department. 

A  few  explanatory  definitions  of  the  samples  of  ornamental  or  otherwise  peculiar  glass  exhibited,  such  as 
Venetian  filigree  glass,  niille-fion',  glass  mosaic,  cased  glass,  welded  coloured  glass,  crj-stallo-engraving,  cameo- 
incrustation,  American  pressed  glass,  pinched  drops,  <Src.,  may  not  be  out  of  place. 

Venetian  filigree  glass  is  a  peculiar  and  very  interesting  kind  of  ornamental  glass,  for  which  the  gla»- 
houses  of  Muraiio,  near  Venice,  were  formerly  celebrated.  It  is  formed  by  producing  a  kind  of  reticulated 
pattern  in  the  glass  by  means  of  tlirt^ads  of  enamel,  that  is,  of  glass  rendered  opaque  by  the  addition  of  oxide 
of  tin,  and  either  used  as  milk-white  glass,  or  coloured  ;  for  this  purpose  a  number  of  rods  of  enamel  glass,  or 

*  DiorTRir  LiraiT-HousK  Apparatus. — To  a  maritime  to  require  such  a  thickness  of  glass  as  woidd  materially  inl- 
and commercial  people  the  establishment  of  effective  lij;ht-  pair  their  transpxarency.  To  avoid  this  difficulty  he  devi«d 
houses  alon.:;  the  eoasts  is  a  matter  of  paramount  import-  an  arrangement,  the  germ  of  which  had  been  imaf^ei  by 
ance.  Until,  however,  within  a  eomj)aratively  ree*  iit  period  Buffon,  namely,  to  construct  lenses  in  concentric  overUppinf 
little  was  (lone  in  this  diroetion  ;  even  so  late  as  the  year  zones.  These  zones  are  portions  of  different  spherical  kioaei 
1816  the  li;j;ht-house  of  tlie  Isle  of  ISlan  was  lijrhted  l»y  a  placed  round  a  centre  lens,  and  so  adjuste<l  by  cakulatka 
coal  tire  placed  in  a  eiuiutfer,  exactly  as  w(km1  tires  were  made  as  to  produce  the  refractive  effect  of  a  single  solid  lens.  Hb 
in'those  of  Alexandria,  ruzzuoli,  and  Kavenna,  in  the  times  next  improvement  consisted  in  devising  what  he  caDed  a 
of  the  Romans.  The  celebrated  Kddystone  Ii;;]it-house  had  system  of  cylin<lrical  lenses,  which  are  a  series*  of  glad»hoof)« 
the  improved  mode  of  lighting  with  tallow  candles  in  opera-  with  cur\ed  surfaces,  so  arranged  as  to  diffuse  the  light  whick 
tion  at  the  end  of  the  last  century!  and  it  was  not  until  they  receive  from  the  focus  in  an  equable  manner  orerthf 
1807  that  the  Argand  lam|>s,  and  parabolical  nHectors,  were  horizontal  sei'tor  which  tliey  subtend.    In  addition  to  tbne, 


use<l.  A  luminous  body  placed  on  a  higli  objrct  would  dif-  he  devised  a  system  of  totally  reflecting  prisms  as  a  # 
fuse  its  light  in  all  directions ;  in  a  light-house  the  diffusion  tute  for  metallic  mirrors,  over  which  they  p(i««e8s  the  ."91:1111 
is  only  rerpiired  in  one  direction,  an  object  attained  by  the  advantage  of  not  requiring  to  be  polishetL  Their  op»Bti« 
use  of  the  reflectors.  If  a  lamp  be  placed  in  the  focus  of  a  depends  upon  the  optical  law,  that  the  rays  of  Kirhl  emqiag 
parabolical  reflector,  all  the  rays  which  fall  upon  the  surface  a  triangular  prism,  with  a  certain  incliuati<Mi,  will  be  tuCaDf 
of  the  latter  are  reflected  in  parallel  lines,  and  are  thus  sent  reflected  from  the  opposite  side  of  the  priam,  and  finaflr 
in  the  horizontal  <lirection  requinul.  A  lens  iM)ssesses  the  emerge,  after  a  second  refraction,  in  a  horizontal  diivctioa 
.same  property,  and,  accordingly,  in  the  middle  of  the  last  Finally,  in  conjunction  with  Arago,  he  devised  a  lampwilk 
centurj',  some  fruitless  attempts  were  made  to  api>ly  the  a  number  of  concentric  wicks,  which  produced  twenty-iw 
lens  for  concentrating  the  rays  of  light  from  the  light-house  times  the  light  of  the  best  Argand.  The  first  li^fht  oo  thii 
lamps  into  a  horizontal  zone.  It  remained,  however,  for  principle  was  established  in  the  tower  of  CVrdonao,  at  the 
Fresnel  to  discover  i)recisely  where  the  practical  difficulty  mouth  of  the  (laronne,  in  1823,  and  was  so  perfectly  sir- 
lay,  and  how  to  decisively  overcome  it.  He  at  once  perceive<l  cessful,  that  the  system  has  superseded  the  old  reflettorj  in  iB 
tluit  the  lenses  should  be  of  conaiderable  dimensions  and  of  Frt»nch  light-houses.  It  Is  worthy  of  remark  that  it  wa«  in  ihff 
short  focal  length  ;  but  these  conditiooii  would  at  first  seem  light-house  that  Argand  lamps  and  parabolic  reflccton  www 
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Wj  **  cAne/'  are  prepared  and  arranged  in  a  mould  ha? ing  recease*  or  gr ootgs  to  receive  them.  A  solid 

'  flint  gla&s  h  then  pUwd  at  a  weldiiij;  heat  in  the  mould,  where  it  adheres  to  the  canes;  the  masa 

\  mnoved  froin  the  mould  heaUHl.  and  worked  until  the  canes  are  rublx^d  into  an  uiiiform  mass  with  the 
baUl-  The  ball  is  next  covered  with  some  white  *;luss,  mid  the  mass  drawn  into  cane;  the  a]iiK*aa'anee  of  the 
threads  of  einunel  in  those  ciines  inay  be  varieil,  so  an  to  be  spiral  or  zig-zag,  bv  twi.stiiig  the  ma«^  during 
the  drawing.  If  tbej*e  filim'e  rods  be  plat'ed  in  another  mould,  and  a  hollow  lump  of  glass  be  welded  to 
them,  and  then  blown  in  the  ordinary'  wa>%  we  shall  have  fihgnH?  ghiAs.  This  kijid  of  ghisa  is  now  made  in 
France  and  Bohemia,  and  oceasionally  in  lilngland  \  the  specimens  at  the  Exhibition  weixs  rather  coaree,  and 
the  threads  io  some  cases  nnerj^ual  in  thickness. 

Mille-fion?,  another  s|jecies  of  Venetian  ornamental  glass,  has  recently  been  very  sutTessfnlly  imitated  on 
i  Continent*  It  consists  either  of  a  regular  mosaic-like  device,  or  an  irregular  group^ing  of  the  sections  of 
filigree  canes  in  the  centre  of  a  mass  of  transparent  flint  glaaa.  A  double-sbapiHl  cone  or  creseent-shape*! 
bottle  of  fine  glass  is  blown^  and  the  piwti!?  of  cut  ftlipree  cones  introduced:  the  whole  is  then  heated^  and 
tile  blowing-iron  attaeheii  to  the  neck  of  the  bottle -hkc  mass,  and  the  air  i<iicketl  out  so  a^;  to  [termtt  the 
l^ttii  to  collapse^  and  form  a  solid  mass,  which  may  be  shaix?d  at  wilL  SomelimeM  a  cyliiidricul  glass  is  blown 
and  rtatti^ned  ctmsiderably ;  a  numbt*r  of  pieces  of  iiligrj»e  caue,  arraugedas  a  device,  is  tlien  introduced^  the 
whole  he-ate*!^  and  the  lips  of  the  ilattened  cylinder  pre^^sed  together  uritii  they  adhere ;  the  air  is  next  sucked 
cnit  bj  means  of  the  blowing-iron  attached  to  the  other  end,  and  the  ghiss  colhijjiws,  and  may  be  shaped  as 
ia  the  otiier  caae.  Paper  weights  are  chiefly  made  of  this  kind  of  ornamented  glass,  but  tiizzas  and  other 
pbmcIjii  may  be  similarly  ornamented.  Insteud  of  the  fdigree  ciine  we  might  substitute  a  medtd  or  a  bust  in 
hn  relief^  or  any  cameo  figures  made  of  porcelain  or  other  substances  ixn[uinng  a  higher  heat  thmi  glass  to 

'  i  iliein.  This  style  of  omamcnt^ition  is  called  cameo- Incrustation^  and  is  a  Bohemian  invention  i biting 
;a  centurj'  back.  We  luive  seen  some  cbamiiiig  sjM?ciimeni*,  such  as  chinmey  ornaments,  lanips^  giran- 
decanters,  &c.,  omameut<:Hl  with  cameos  imbedded  in  theuL  In  cons*r<juence  of  the  tliin  tiim  of  air 
which  exists  Wtween  the  surfiice  of  tlic  medallion  and  the  glass,  the  figmres  appear  m  if  executed  in  mattetl 
lilver,  and  when  the  ^lass  has  a  particular  yellow  tint  they  lo<*k  like  matted  gold. 

One  of  the  most  smgular  applications  of  glass  is  to  form  the  pictures  known  as  Roman  mopaics.  Tliese 
piclnres  consi2rt  of  plates  of  copper  covered  with  layers  of  cement,  in  which  are  set  upright  short  threads, 
of  every  possible  shade  of  colour,  according  to  the  design.  When  thc^i  picture  is  tbrme<l  by  this  pavement  of 
Imndreds  of  thousands  of  threAfls,  the  uneven  surface  is  fwjlished,  the  sbj^ht  interstices  cleimed  out,  and  filled 
with  ooloimMi  waxe.^  in  harmony  with  the  design.  Stmie  of  these  inosaies  are  of  a  large  size,  such  as  the  copy 
of  tbe  *^Lii9t  Supper,'^  of  LiHjnartIo  tla  Vinci,  twenty*four  fei^t  long,  and  twelve  feet  high.  A  moderate -si^ed 
^^««»*"  moMUC  often  takes  five  years  to  comph^te;  and  twenty  years  have  been  spent  upon  one.  There  were 
WBWwrwl  specimens  of  Itoman  mosaic  in  the  Exhibition,  the  most  n*nmrkable  td"  wiiich  was  a  table*top 
bdoiUiiiig  to  ^Irs.  White,  of  Kiliikee,  Tbe  centre  piece  represented  tbe  Church  of  St.  Peter,  at  Rome,  snf- 
fOnAd  ny  a  border  contJiining  wws  of  the  chief  buildings  at  Il<:»me,  such  as  the  Coliseunv  the  Pantheon, 
1V%jmV  Arch,  &c-  Then.'  were  two  gooii  bnrlscapes  by  liinaldi,  one  rejiresenting  the  Temple  of  the 
Sybil  at  Tivoli :  and  the  other  a  ruined  temple,  with  an  adjoining  omtory  and  6gnn*«  of  shephenis,  females, 
goata,  and  a  doff.  There  wei"e  some  old  examples  of  landscapes  with  cattle,  which  were  of  great  merit,  but  in 
whicii  the  wax  in  the  interstices  bad  been  injured. 

The  stvle  of  ornaineutt^  glass  known  as  cased  glass  is  now  in  great  repute,  and  is  often  of  remarkable 
beauty.     It  consists  of  layers  of  glass  of  dilfereut  colours  welded  ui>on  one  another;  for  instance,  we  tind 

Ksb  composed  interiorly  of  colourless  glass^  iipon  which  is  wehk-d  a  byer  of  opaline  or  niilk-wlute  glass, 

I  upon  this  a  layer  of  turquoise  bluft  glass.     To  do  this  a  ball  of  solid  ghLss  is  gathered  upon  the  end  of  tho 

ring  rod  and  introduced  mto  a  sort  of  bell  of  the  opalescent  glass,  and  is  then  gently  blown  until  it  fills 
tike  beC  and  adheres  to  it^  the  welding  being  completed  by  heating  it  at  the  furnace.     The  cased  mara,  thun 


■bo  fint  employed;  it  hat  thus  bc-come  one  of  the  most  re- 
■lariiahbr  baJMIrijSis  oonupcted  with  the  hwlory  of  lumgalion, 
tn  lft34  Mr.  A  bin  SteveriiiOii,  the  buHde^r  tit  thf  remarkable 
(i|EJht*1uiti»e  vi  ihe  Skerryrni^  was  sent  ti>  France  to  «xa- 
miam  the  i^vtem  of  FrK^nel,  nnd  the  result  has  been  ttwt  it 
it  MVW  bel^g  ^RiduaUy  introtluced  into  severa.!  of  our  light- 

t  two  distinct  kLods  of  light- hrtuKe  appamtUK  up^m 
Ipriacllil*  of  Fnmel,  the  lixed  and  nrv  olving,  r-xampk'S 
pill  of  which  were  exhibited  by  the  Messrs.  C'hAnce,  Brcv- 
t  Company,  of  Birmingham,  who  tmve  commenced 
^auDiiAicnm  of  them  umler  ttie  direction  of  M.  Tabouret. 
f  ftxad  light,  or^  as  it  i?  cjilled,  to  dtsdn^wli  it  fMm  the 
•yiUoi,  dioptric  U^tit,  hiLH  the  hinip  plit'Ctl  in  the 
I  of  a  wfractiiig  cylinder  or  belt  (jf  ^d.is«i,  hn^-ini^  a  ver- 
jogpower^  ajid  pnxlui  in)^^  themforfl,  a  long  bar  of 
Tb*  ifpper  and  lower  portion  of  the  apfiaratuii  has  a 
I  of  SQD^  conipO)«td  of  the  totally  roflectinif  prifime  of 
fyMBil»  and  hence  term<*d  cAtadioptrie  zoncs*^  whidi,  ool- 
Iteiteg  aO  the  dtTerji^iii^  rays  and  »ubjectin^  them  to  re- 
ffeadiun,  then  a  total  re^ectioiK  and,  la^tly^  a  ^tccond  refrac- 
liaa*  OMMC  iboD  to  iniie  in  a  horizorttal  direction^  as  we  tiavi: 
flktady  «z plained.  The  revolvtn|>  li^ht  only  diifers  from  the 
iaad  fii^rtt  bf  hariog  the  cylindrical  belt  of  gliiNJi  n-phiced 
hf  1  fwrolvinjf  octagonal  pri^m,  each  face  of  which  b  ct»m- 
pond  of  €OC  of  tbe  polyzoniil  lenses  already  described.  BeJuw 


these  lenses  are  arrangefl  eylindricnlly  a  series  of  prismatic 
ring%  and  above  them  a  *>rt  of  hollow  tone  or  cap  fonned 
of  similar  prismatic  nU}^^  Tlw  tiffi'i'i  of  this  nrraiigement  is 
to  produce  a  constjint  bur  of  light  varied  hy  brilliiOiI  t!itdi«ia, 
which  ar«  produced  as  the  axis  of  each  lens  comes  opposite 
the  lamp.  The  usual  rate  of  rotation  is  one  revobitinn  m' 
ft>Qf  minutes,  so  Umt  there  la  a  flash  onte  every  thirty  se- 
conds. A  ainglc  leas  only  of  this  kind  of  appamtna  wao 
(ixJiibited- 

The  introfioction  of  the  parabolical  reflectors  is  said  to 
have  increased  the  light  of  a  mng:l«  Argand  lamp  about  400 
times  ;  whiUt  a  tirHt  vIasa  roolving  light,  upo^u  the  e^'stoin 
of  Fresnel  is  said  to  be  fiiUy  eight  timfts  that  of  the  r^* 
flci-lor  sfj'stcm,  or  equivalent  to  U^twrt-a  3000  ami  4000  At- 
gaiul  tamps.  The  glaas  employed  by  ihe  Mex^rs.  Chance  has 
&  very  sensible  green  tinge,  which  the  manufactttren  attri- 
bute to  tho  bigb  heat  to  which  it  has  been  subjected  h\  orrlci 
to  free  it  from  excess  of  alkali^  and  prevent  its  stubseqoent 
*^  sweating,'' that  La,  becoming  inoiiit^  and  thus  in  time  ha\'ing 
its  Kurface  dulled.  We  have  frw^uuntly  seen  tbe  large  appa^ 
ratua  in  the  Exhibition  Ughtet!  up,  and  the  etlWt  ditl  not 
appear  to  us  to  suffer  from  tbbi  greeu  tinge.  The  Freacll 
glA«c!  mjide  for  the  Scotch  light-tiouacs  at  St«  Gobin  b  por- 
U^tly  Cidoturksa,  and  although  it  w«»  feared  at  fir^t  that  it 
would  ftweat,  we  bdieva  that  capoknoe  baa  showu  that  it 
doea  not. 
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furmed  and  heated  to  the  welding  heat,  is  introduced  into  a  similar  hot  shell  or  bell  of  turquoise  blue  f^^m, 
and  again  gently  blown  and  heated  as  before,  after  which  the  article  is  blown  in  the  ordinary  way ;  a  uozen 
different-coloured  glasses  may  thus  be  overlaid,  provided  the  specific  gravity  of  each  ^lass  is  nearly  the  same, 
so  that  it  may  expand  and  contract  uniformly.  By  grinding,  so  as  to  lay  bare  portions  of  each  colour,  the 
most  varied  designs  may  be  obtained.  Colourless  glass  cased  with  ruby  glass  is  well  adapted  for  engraving, 
by  which  transparent  figures  are  produced  on  a  red  ground.  This  style  of  ornamented  glass  was  very  largely 
represented  in  the  Exhibition,  and  many  of  the  articles  were  very  good. 

A  peculiar  kind  of  glass  has  recently  been  manufactured,  which  is  capable  of  many  applications,  such  u 
skylights,  &c.,  composed  of  prisms,  or  other  forms  of  differently-coloured  glass.  It  is  maae  by  a  combinatioo 
of  casting,  and  of  the  process  termed  pinching ;  the  different-coloured  pieces  being  arranged  according  lo 
the  design  intended  in  iron  or  brass  moulds,  mto  which  white  or  very  slightly  tinted  glasses,  of  the  consis- 
tence of  honey,  is  poured,  and  pressed  into  the  mould  with  a  piece  of  wood  until  it  has  become  cool  enough 
for  annealing.  On  removing  the  sheet  from  the  mould  the  pieces  of  coloured  glass  will  be  found  finuv 
welded  to  it.  A  window  made  in  this  way  was  exhibited  by  Mr.  John  Carrick,  of  Mary's-abbey  ;  the  centre 
consisted  of  thick  plates  of  glass  of  a  pinkish  hue,  surrounded  by  a  series  of  semi-lanes,  formed  of  coloored 
glass  prisms  arranged  like  Venetian  mosaic. 

Crystallo  engraving  is  a  process  by  which  devices  may  be  impressed  in  intaglio  upon  glass  vessels, — for 
example,  copies  of  engraved  gems,  &c.  In  this  process  very  finely  powdered  tnpoli  is  dusted  over  the  die 
or  cast,  and  over  this  a  layer  of  the  finest  drjr  plaster  of  Paris  mixed  with  brick  dust ;  the  whole  is  then  pUced 
in  a  screw  press,  and  the  powder  squeezed  mto  the  mould,  and  while  under  this  pressure  it  is  made  to  absorb 
water  so  that  the  plaster  sets,  and  in  doing  so  expands  and  increases  still  further  the  sharpness  of  the  impres- 
sion. The  cast  in  relief  is  next  taken  from  the  press  and  dried,  heated  to  redness,  and  is  then  fitted  into  % 
recess  in  a  peculiar  mould,  so  that  its  surface  will  range  with  that  of  the  mould ;  a  ball  of  melted  glass  i^ 
then  introduced  into  the  mould,  whose  form  it  is  made  to  assume  bv  blowing.  On  opening  the  mould  &  out, 
vessel,  or  other  object,  is  removed  with  the  plaster  cast  in  relief  still  adhering  to  it ;  it  is  finished  in  the  nsoal 
manner  by  repeated  reheatings,  after  which  it  is  annealed  and  ground.  The  pmster  cast  is  then  moistened  with 
water  and  may  be  readily  separated  from  the  glass,  leaving  an  intaglio  impression  as  sharp  as  the  original 
die.  Coats  of  arms,  regimental  crests,  &c.,  may  thus  be  cheaply  impressed  upon  glass  vesscds.  The  first 
application  of  this  process  was  to  produce  small  intaglio  pictures  or  bas  reliefs  in  glass  in  imitation  of  cameos 
and  intaglios  on  gems.  A  small  collection  of  pretty  brooches,  apparently  executed  in  this  way,  was  exhibited 
by  F.  Cleinpeter,  of  Birmingham.  The  piece  of  glass  had  the  intaglio  pattern  impressed  on  its  back,  the 
surface  of  the  impressed  parts  being  either  silvered  or  gilded  so  as  to  produce  a  sort  of  picture  in  those  metals 
in  the  glass.  The  background  was  sometimes  rose,  sometimes  blue,  or  other  colours,  so  as  to  heighten  the 
effect.  Door-plates  are  frequently  ornamented  in  the  most  charming  manner  in  this  way  ;  some  examples 
of  which  were  m  the  Exhibition. 

A  great  variety  of  articles  is  now  produced  by  casting  under  pressure,  in  imitation  of  cut  glass,  such  ai 
fruit  and  dessert  plates  generally,  salt  cellars,  &c.  The  process  is  an  American  invention,  and  consistj  m 
pressing  the  melted  glass  into  the  interstices  of  a  heated  mould  by  means  of  a  matrix  or  plunger,  which  form* 
the  interior  of  the  article.  It  is  usual  to  reheat  the  articles  after  being  cast  so  as  to  give  them  a  bnUiADt 
surface ;  this  operation,  termed  fire-poli^shinir,  takes  away  from  the  shaqiness  of  the  casting,  but  this  disail- 
vantage  is  more  than  coiupensatcd  for  by  the  superior  brilliancy  acquired.  Cast  articles  are  exceedingly 
cheap,  and  a  great  number  of  excellent  examples  were  exhibited. 

Pillar  moulding  is  another  variety  of  cast  glass,  but  much  superior  to  the  kind  just  des<.'ribe<l,  though  only 
applicable  to  a  limited  number  of  objects.  In  this  process  the  lump  of  glass,  as  hot  as  j)Ossible,  is  formt^l 
in  a  mould  onh^  one-third  of  the  size  of  the  intended  object.  In  this  way  the  external  surface  alone  is  formt*d 
the  interit)r  retaining  its  smoothness  :  when  taken  from  the  mould  it  is  blown  to  its  full  size  and  fire-jXjli^bt-J 
by  repeatetlly  heating  it.  This  style  of  moulding  is  largely  employed  for  lamp  pedestals,  chandeliers,  giran- 
doles, salt  cellars,  &c.  The  drops  used  for  chantleliers  are  also  examples  of  pressed  gla^s,  being  pinchid  out 
of  lumps  ol'  ;^lass,  softened  in  a  blast  tuniace  by  means  of  a  kind  of  tongs.  The  rough  formed  drops  are  then 
ground.     The  arms  of  chaujleliers  are  also  roughly  formed  by  pressure. 

There  were  numerous  specimens  of  coloured  glass  in  the  Exhibition,  employed  both  in  the  manufactuiv 
of  vessels  and  in  glass  painting;  but  our  space  lorbids  us  from  going  into  detail  upon  the  matter,  and  an) 
merely  ineidental  notice  would  be  of  no  value. 

The  glass  trade  was  formerly  extensively  carried  on  in  Ireland,  especially  in  Cork,  but  has  dcH.*Hned  ven 
much,  and  is  now  altogether  extinct  in  that  city.  We  believe  there  are  only  three  Hint  glas.'*  works  in  the 
whole  country.  Lately  the  manufacture  of  bottles  has  b(M»n  successfully  introduced  into  Dubhn,  and  there 
are  now  two  large  factories  at  full  work,  (ilass-makiug  oilers  a  wide  field  to  capitalists,  for  there  can  be  no 
douljt,  from  the  success  of  those  now  in  the  trade,  that  it  is  a  manufacture  in  which  we  woidd  have  a  fair  chanci* 
of  compi'ting  with  our  neighbours,  at  least  in  the  supply  of  the  home  mju*ket.  Tlie  same  rule  applies,  however, 
to  this  trade  as  to  every  other  which  ini<rht  be  established  in  Ireland  ;  it  must  be  carricnl  on  with  skill  and 
with  all  the  appliances  available  in  England,  otherwise  it  would  inevitably  fail  from  the  active  competitioo, 
which  the  closeness  of  our  markets,  and  the  great  facilities  of  intercourse,  enable  the  British  manufacturers  to 
subject  us  to W.  K.  S. 


1.  Baili.te,  E.,  Wanlour-street,  Soho,  London. — Stained 
glass  windows,  repre.><enting,  in  oruainnital  style,  Sbakspeare 
reading  one  of  his  plays  to  Queen  Elizabeth  and  her  court ; 
bust  of  our  Saviour  ;  bust  of  St.  Catherine,  after  (Juercino  ; 
our  Saviour  blessing  httle  children ;  Trial  of  St  Stephen ; 


dei'orated  style,  St.  John  the  Divine;  onumental  lighl 
with  arms  of  England  in  the  centre ;  ditto,  emblenutic  d 
the  onler  of  the  Garter;  ditto  of  the  order  of  th«  Thistk; 
ornamental  light  in  the  Norman  style;  anns  d  Kin^ 
Henry  VJIL 
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$,  Br^iiop.  S>  ft  C  &  Ca*  St  Helens,  Lancashire— 
C  T  iran  nmampiiUil  utik,  of  plate  |rla«J,  embt^dsed 

A  cmbosse4  silver  pkte  of  gUaa,  uiietided  for  a 

oil     .      k  Liirl,  or  for  lire  scruen^ 

>,  In>\  LAN,  P.^  Graflon-fttreet,  Diibliii,  Proprietor. — 
Stain^i  glus  wtodow,  executed  by  luuid,  at  Antwerp^  io 

4.  IViYi.r,  HcoH,  &  Co.,  Glasgow. — Stained  ^kss  irin- 
^fw  T^ireitieQtitjg  Uichan)  Orur  de  Ldoo,  and  heraliUe 
tli9irio(«k 

5.  Caret,  T.  ^  Co.,  Carey Vlaue^  Cork. — China  and 
glass. 

0,  CjkKBicit.  Joitw,  MftryVo)»l»e>%  Dublin. — Window  of 
voided  mlouird  g:laf« ;  triple  window  of  i^tained  gla:»^  ro- 
!■— lUiijS  C*hri5t,  St*  Peter,  and  Sl  PniU;  and  designs  in 
caMdgbik 

7-  Cfi-*?icK.  BRiTTHETis,  &  Co.,  Birmingham,  MAitufac- 
nnvni — Firvt  order  ftx^^dioptrir  Ij^ht-house  apparatus,  with 
ffHKadiopiric  eoiiv!?^  conpinictM  accordinij^  to  the  aystem  of 
y^uil,  with  lamp  in  the  oenfj^e  of  the  apparattis  on  the 
nmdarateur  priudple,  eociitistln^  of  a  burner  with  fonr  ton- 
OHltlic  wUdL%  ainl  of  imint^u^!  (k^wit,  the  %ht  io  clear 
iPittihrT  ^  '■'  '  i!de  fifty  mil^  dijitant;  concentric  poly- 
wmlal  I  r  which,  arran|;red  oetagonally,  constitute 

tile  TW"  ..  ^  inn  of  a  firsEt  order  dioptric  revolving  light ; 
ftttirth  tinier  dioptric  hght-hotr^  apparatu.^  niinilar  to  the 
tint  'iriliT  ligtit,  bat  on  u  reduced  mahs  suitable  for  lighting 
Slip  outrance  to  harlwars,  rivers,  &<:»,  A-iidble  at  a  distance  of 
I  iiiil«^3 ;  annular  and  cylindrical  lcnse;s  for  railway  and 

I  ^  CLauDJtr  k  HocoHTOjr,  High  H*)tborn,  Londoru — 
hnr  oompttrtnicots  of  a  painted  and  atatiied  glass  window, 
Ttx. — tb«llgttns  of  our  Saviour. 

H.  CtJCDrriTKft,  F-,  BirmiTigliam. — Enamel  glass  orooches. 

10.  Cltpe  BoTn,K  Work.s  Co.,  St.  RolJox,  Glasgow. — 
Bl»£k  an<l  green  gla9«  btttleA. 

11.  n4vi8,  S.,  Dublin,  Proprietor. — Glass  ahadea;  table 
czrcnm  ^a«»  -,  tttuplt»  of  bent  gta^ssL 

12-  TiiR  DrsLix  GtJissBonLE  Ca,  North  I>ottii,  Diib- 
tn  * '  '  !  urenw — ^Hlack  and  green  glass*  bottles,  imperial 
u  amire,   &c. ;   castor  oiLs   vanouit  Ahjhdcs  and 

■Ud,  , ,  „„  ,.  -^  vanttii»  aizea  and  coloiirH ;  oval  and  tlab-shaped 
hottles;  carboys;  <Lt|gg!sts*  bottles ;  Mfide-monthed fiowder 
and  tinctoiv  bottles ;  ginger  beer  and  soda  water  bottler,  dat- 
tioltoiiMd  aod  c^'thaped;  selitisr  water  ambor-coloured 

!•*  GlBWMf,  J.^  ISfewcastle-on-TiTie,  Designer  and  Sfanu- 
tectsnr. — Windorwii  of  stained  glass  in  the  wirly  Nomittii 
•tyla;  stunol  gtass  (Saint  Marie  reading,  after  .Tan  Van 
tfydk)*^  liyieantine  window;  a  decorate*l  window  (frcmi  St. 

Smai^s^  ..f  T  i..,..A .  g  perpendiouLu'  wijidow. 

IC  <  -   ■<,  Uppi'r  Saekville'Street  Dublin,  Im- 

patfar*.  ■    oniamental   colourerl    vases;    dessert 

watrr  :  I  ^nake  handle ;  de>«ert  gol  >let«  to  match ; 

iWMiitt  J  '  I  in  tiint ;  dessserl  goblets  to  mutch ;  em- 

hmmttd  ttik«tan*i  giil ;  rich  butter  coolers  and  *tandri ;  bon- 
liuti  utatub;  liq oeure  sett^  and  trayis,  assorted;  three  fiair 
1-piece  Instre^  and  drop^;  three  pair  smaller 
I  Ittstres  and  drt>piH. 

►T.  T.,  rru=»cot,  I^ancashire,  M&nufacturen^ — 
I  :L  glasA  diandelieni,  with  crystal  prLsuu*  and 

H,  HoiLASTD, ,Wanrick. — Spociinens  of  glass  stain- 

Ime  aftd  mural  decorationa. 

17.  Howard,  BnoroeBS,  North  Woolwich,  near  Loo- 
tloBL — GUm  in  variety. 

|R,   HowK,  . — ^Stalned  glass  window,  repreM>ntlng 

IW  JUUtrBtioo,  the  Circumcision,  and  the  Dispute  in  the 


19.  Kkjut.  R,  WelJ-«tr 
•MTv^^  In  vaiious  dolgu 


"■--r!. street,  London,  Pro- 
■  '■i\  and  wine  glasses, 

-iter* 


20*  L.u>iis8'  Guild,  per  Ma*?,  Hilu  Rui^lUplsce.  Fita- 
roy-aqnarei*  London, — Monuiuental  glasa  tablet ;  painte^t 
gla«8  taMe^  cons^iliilited ;  stitined  glass  panel,  brilliiint  t»ut* 
aidi3  by  day,  and  by  night  inside;  Kosenan,  the  hirth-pkce 
of  IL  XL  H.  Prince  Albert,  framed  in  ghuw-covered  mutild- 
inga. 

2L  hAinQ.  J.,  Calton-hiU,  Edinburgh,  Designer  And 
Manufactnrer. — Specimens  of  enamelled  gU»,  suitable  for 
imifessional  dgna  and  decortittons. 

22.  LBercii,  Thomas,  Dame-strw?t,  Dublin,  Proprietor. 
^-Cnt  gl«i«s  decanters,  gr»bkts,  and  wine  glosMits;  lat^^  rich 
ent  centre  dish  and  va^^ ;  va^es,  &e.,  of  Boliemmu  glnas. 

23.  Lowe,  E.,  Marlbomugh-strett,  Dublin*  Mannfiic- 
tuivj*. — Stained  glass  window,  containing  sfjedmens  of  foH- 
ate<l  ornjitnent,  lancWajtea,  figures,  and  henildry. 

24.  SlEiN,  A.,  Ghuigow,  Manufacturer.— Gbiss  bottles, 
imperial  and  mne  measure;  oil  Iwttle*  of  various  sixes; 
bottle^  with  lldtzung'ii  patent  acrew  neck  and  capsnle; 
soda  water  and  other  bottles. 

25.  Mo.VTF.AOLE,  Lord.— Plateau  of  gloss,  presented  by 
the  glass  manufacturers  of  Great  Britain  to  e2tMbit£r  when 
Chancullor  of  tJie  Exchequer. 

2<i.  PrRcKLi^  P.  C,  Dublin.— Specimen  of  painting  on 
glaa» — a  .^eene  in  tlie  South  of  Ireland. 

27.  Rice,  Harris,  &  Son,  Islington  Glass  Works,  Bir- 
mingham.—Coloured  and  ornamental  glass;  mby  jug; 
opaque  yellow  toilet;  opal  vase;  rtiby  va*e  and  cover; 
vases  in  great  variety  of  colour  anddci^ign;  opal  painted 
juf^a  and  goblets;  ruby  and  Hint  taxssa;  engrav&l  iy;oblet 
vaae  and  coA-er. 

28.  RicaARDfiON,  B.,  Word^ley,  near  Stonrbri<lge,  Manu- 
facturer.— One  set  of  pin«  crystal  glass  dishes,  richly  cut, 
ftir  deAsert ;  eouHii.sting  of  one  twelvtvineh  centre  and  »tand, 
four  ten-inch  didbcia,  four  mne-inc-h  diahes,  four  eight-inch 
dishes. 

29.  Rioo,  L,  &  Soil,  Gksgow.— Crystal  gaseliefs  for 
fouri  slZf  and  eight  lightsu 

30.  liosa,  W,  A,,  &  Co.,  High-street,  Belfist—Pillar, 
showing  eight  di^forent  descriptions  of  watch  gla5-»oj  in  their 
various  seizes,  supported  and  surmounted  by  the  crystal  baUa 
from  which  they  are  made. 

31.  StLLEUY,  M.  &  R.,  Abbey-street,  Dublin,  Dtingnen 
and  IVIanufacturers. — Stained  glass  windows;  embroidered 
looking  glasses. 

33.  TttoviAS  &  HioonniOTiiAM,  Dublin. — Cnt  gtisn 
drawing-room  luAtrea;  Parian  china  vaaea,  fi  ii|«; 

Celtic  china  dinner,  dessert,  and  toiJetl©  .sn  u\m 

(lattern^  of  china  servieca;  a  bronaee  pillar  hii.. ,     .  ight 

ftit't  high,  with  thre<e-bunier  himp;  numerous  work*  of  art ; 
engraved  glasa  cup  vase,  "  Fighting  for  tlie  Standard  at  tiic 
Battle  of  Mamton  Moor;**  Aeroioetric  table  lamp,  invented 
by  J.  F.  Boake. 

33.  TiiOMPso?9,  F.  H.,  Bemefs-street,  Ozford-stnet, 
London* — Specimens  of  silvered  glass. 

34.  Warren,  C.  M.,  Esfeex-atreet,  Dublin,  Imjiorter,— - 
Lari^  lustre,  mounted  with  crx'^ittal  pri-Mmti ;  cut  glass  decan- 
ters ;  claret  jugs,  caraffes,  goblets,  wine  gksees^  ttttnbloi^ 
and  cJiampagne  glasses;  cut  cty^tal  centre  dish;  fordgQ 
ruby  and  cased  glsas  chimney  lustres ;  vases  and  tMzas  in 
various  styles. 

35.  Warren,  8.,  Dame-slreet,  Dublin,  Prr>prietfiT,— 
Speeinicns  of  richly  cut  Hint  gUsiS,  manufactured  at  tbii 
Dublin  Flint  GLlss  Work*. 

36.  WifYTE,  W.,  ^larlborough-stroet,  Dublin. — A  ruliy 
coated  vase,  ritJily  cut,  made  by  Perrivol  Yeates  &  Co.,  and 
engraved  by  Bohm,  representing  ELichard  Cosur  ile  Lion  and 
Sabidin  at  the  Battle  of  Ascalon ;  cut  and  engraved  d«c«i- 
ter8 ;  dinner  Mid  dessert  ^a»  m  variety;  cftadle  Itistfos  End 
tlower  vases;  spedtoeas  of  ifiuo  gkai,  ^ 
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WHAT  can  be  more  simple  than  the  art  of  the  potter  ?  No  tools  of  bronze  or  of  iron  are  required ;  the 
hands  alone  being  capable  of  fashioning  the  prettiest  formed  vases,  whilst  the  materials  employed  maj 
be  found  in  abundance  in  every  part  of  the  globe,  and  require  but  a  few  rudely-shaped  pieces  of  wood  to 
prepare  them  for  use.  Hence,  we  find  vessels  and  other  articles  made  of  clay  have  been  in  use  among  the 
oldest  nations  of  the  earth — not  alone  among  the  Ass}Tians,  Greeks,  and  Romans,  but  even  amons  the  okl 
Celtic  and  Scandinavian  nations,  the  aboriginal  races  of  America  and  of  Africa — of  which  many  ofthe  Eu- 
ropean museums  preserve  examples.  It  is  probable  that  the  first  articles  fashioned  were  drinking  vessels ; 
indeed,  the  word  Ceramic  is  derived  from  the  Greek  word  for  hom^  apparently  the  first  drinking  vessel  used 
in  all  countries ;  whilst  the  word  pottery  is  derived  from  the  Latin  potum^  a  drinking  cup.  AnoUier  eariy 
application  of  the  potter^s  art,  though  one  which  must,  undoubtedly,  have  originated  at  a  much  later  period 
than  that  of  the  manufacture  of  drinking  vessels  and  other  objects  for  domestic  use,  was  to  funereal  purpoeei. 
Some  people  appear  to  have  burned  their  dead,  collected  the  ashes,  and  placed  them  in  vessels  of  clay,  many 
of  which  have  come  down  to  us ;  examples  of  which  were  to  be  found  of  a  very  ancient  date,  disooinered  in 
tumuli  in  Ireland,  in  the  Collection  of  Antiquities.  The  great  difiiculty  and  expense  of  procuring  stone,  espe- 
cially in  the  absence  of  metallic  implements,  must  have  led  at  an  early  period  to  the  formation  of  huts  of  mod, 
from  which  the  transition  to  brick  buildings  was  very  easy.  At  first,  the  bricks  were  simply  dried  in  the  son, 
baking  them  by  means  of  fire  being  a  subseauent  discovery.  The  production  of  articles  in  terra  eotta  or 
baked  earth,  may  be  considered  to  mark  the  first  era  in  the  Ceramic  Arts,  because  it  was  only  then  that  tfaej 
acquired  sufficient  durability  to  call  for  the  production  of  fine  forms,  or  the  application  of  ornament. 

The  Greeks  and  Romans  employed  two  distinct  materials  in  their  pottery,  one  of  which  yielded  a  coarae, 
almost  granular,  not  very  homogeneous  or  uniformly  coloured,  and  ver}'  porous  mass ;  and  the  other,  whidi 
jdelded  a  body  beautifully  homogeneous,  a  porcelain -like  grain,  and  very  dense.  The  amphone,  cinereal, 
and  lachrymal  urns,  in  which  the  ashes  were  placed  in  the  tombs,  were  made  ofthe  first- mentioned  substance. 
The  amphorae  were  often  of  gigantic  size,  sometimes  from  8  to  10  feet  in  height,  and  3  feet  in  diameter.  The 
celebrated  tub  of  Diogenes  was  an  amphora  of  this  kind.  In  Spain  enormous  jars,  called  Tinajas^  are  made 
for  holding  wine,  oil,  flour,  &c. ;  two  localities  are  especially  celebrated  for  these  articles,  Castello  de  los 
Jarres  and  Colmenar  de  Oreja,  not  far  from  the  celebrated  royal  residence  of  Aranjuez,  where  jars  13  feet 
high  and  7  J  feet  in  diameter  are  made.  Similar  vessels  are  also  used  in  the  South  of  France  and  in  Italy, 
and,  indeed,  in  all  the  Mediterranean  countries,  though,  perhaps,  not  of  such  a  remarkable  size  as  the  Spanish 
ones.  The  statues  and  finer  vases  and  tazzas  of  antiquity  were  frequently  coloured  in  the  clav,  some  black, 
some  brownish -red,  and  others  of  a  beautiful  sealing-wax-red,  hence  named  terra  stgillata.  In  addition  to 
this  colour  of  the  body  the  surface  was  also  usually  coloure*d ;  the  statues,  architectural  ornaments,  and 
tombs,  being  often  green  or  blue,  and  the  vases  or  tazzas  being  sometimes  ornamented  with  black  silhouette- 
like  figures  on  the  red  body,  these  being  considered  the  most  ancient ;  whde  those  with  the  figures  in  red, 
buff,  and  white  on  a  black  ground,  belong  to  the  highest  period  of  Greek  art.  There  was  in  the  Exhibitioo  a 
very  beautiful  collection  sent  by  Messrs.  Bat  tarn  and  Son,  of  London,  of  articles  of  this  kind  copied  finon 
the  originals  in  the  British  Museum,  and  other  collections.  Three  different  classes  may  be  noticed,  thoeewith 
black  figures  on  a  red  ground  ;  those  with  brownish-red  figures  on  a  black  ground  ;  and  yeUowish-white  <x 
buff-coloured  figures  on  a  black  ground.  The  body  in  all  cases  is  red,  in  imitation  of  terra  stgillata,  the 
black  figures  being  made  in  a  sort  of  clay  pigment,  worked  up  with  quick-drj-ing  oils,  and  subjected  to  a  ccm- 
siderable  temperature,  the  black  colour  being  thus  produced  by  charcoal.  Many  of  the  old  vases  were  also 
covered  with  an  exceedingly  thin  glaze  or  glass,  consisting  of  silica,  iron,  and  soda,  which  must  have  been 
very  pretty.  This  glaze  has  been  found  to  consist  of  a  combination  of  silica  and  soda,  or  rather  of  clay,  with 
that  substance,  being,  in  fact,  a  true  glass;  but  we  are  ignorant  whether,  like  our  modem  salt -glazed  ware, 
it  was  formed  with  salt.  This  species  of  glazing  appears  to  have  been  known  at  a  very  early  period,  for  many 
articles,  especially  bricks,  glazed  in  this  way,  have  been  found  at  Nineveh,  some  even  of  various  colours;  and 
Herodotus  mentions  that  the  walls  of  the  palaces  of  Ecbatana,  in  the  empire  of  the  Medes,  were  painted  of 
seven  colours,  meaning,  in  all  probability,  walls  built  of  these  coloured  and  glazed  bricks.  The  Greeks  and 
Romans  do  not  appear,  as  far  as  we  are  aware,  to  have  used  glazed  pottery  (although  well  acquainted  with  it)  to 
the  same  extent  as  the  Eastern  nations  ;  they  did  not,  consequently,  make  any  improvements,  at  least,  any 
which  have  re»ached  us.  The  Arabians  and  Persians  appear  to  have  made  articles  in  earthenware,  which  they 
covered  with  a  sort  of  enamel,  that  is,  glass  rendered  milky  or  opaque  with  oxide  of  tin,  as  early  as  the  tenth 
or  eleventh  centur}%  The  former  introduced  the  wrt  into  Europe,  and  the  celebrated  palace  of  the  Alhambra, 
which  was  commenced  about  the  year  1273  by  Mohammed-ben- Alhamar,  Moorish  King  of  Granadji,  had  all 
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its  iralb  pjulially  covered,  and  it-5  lloi>rs  pavfid  with  iihs  painted  and  ^^lazed,  termed  m  Spanish,  a^uiejo 
corresponding  to  the  Arabic,  zfihij.  Most  of  the  Spanisli  Moresco  buildings  were  oniamentcd  in  the  same 
Buuicier,  fiidi  iu»  the  Cuarto  lleat  in  Granada ;  the  Alcazar  of  Seville.  &c.  Tlie  Christian  Spaniards  imi- 
tated IheMocpnsh  Azulcjos,  long  after  thu  destruction  of  t  lie  kmgvloin  of  Granada,  The  more  ancient  of  these 
yicf  of  ihi»  twelfth  and  thirt^ienth  centuries  appear  to  have  been  painted  and  enamelkMi  on  flat  or  plain  sur- 
fiuses^  while  the  more  moilem,  and  e^speoially  the  Christian  ones,  were  stamped  with  indented  patterns, 
whicli  we-TL*  then  filled  up  with  various  coloured  enamels.  The  colours  were  chielly  two  ^hadef^  of  blue^  hence 
the  nameazulijo  from  the  aame  Arabic  root  as  azure,  whieli  Ibrnied  a  ground  for  "arabesques  in  g€ihL  Vases 
were  also  made  of  this^  kind  of  ware ;  and  traces  of  them  Jiave  been  founii  in  those  parts  of  Sicily  held  by  the 
Moors.  The  mode  of  umking  the.se  enamels  spn-ad  from  Spain  into  Itaiy,  or  in  all  probat>iiity  from  the 
Balearic  Island^^  which  belong  to  Spain,  one  of  which  is  ;>L'ijorica  or  Majorca,  of  which  the  word  3fajoHea 
aeems  to  be  a  corruption.  It  h  pitjbable  that  a  similar  invention  was  arrivt^d  at  indepenrlentJy  by  Lnca  della 
Robbia,  a  Florentine  sculptor  who  die<J  at  averv  early  ajii*  in  1430,  and  whu,  in  urtler  to  protect  his  figure^j, 
which  were  farrai3d  of  calcAreous  clay,  and  bat  slightly  fired,  from  the  action  of  the  atmosphere^  covered  them 
with  a  true  enamel  of  tin.  To  this  he  gave  the  name  of  terra  Invf^trlata.  Articles  made  by  him,  and  by  hia 
brothers,  nephewa,  and  grand-nephews,  are  much  sought  after  by  amateurs  of  the  ceramic"  arts.  They  are 
ipwy  beantifuK  and  are  adome<l  with  has  reliefe  and  figures  ;  the  chief  colours  being  a  pure  yellow,  an  opaque 
blnev  gWMm,  and  a  rather  dirty  Wolct*  The  clay  bwly  or  hUqne  wa^  of  a  light  yellow  colour,  which  was  com- 
pfofecsly  hidden  by  the  milk-white  enamel.  It  woultl  appear  that  about  the  same  time  the  common  earthenware  or 
term  ootta,  made  at  Pe^jaro  for  domestic  pur|)oses,  was  glassed  with  oxide  of  lead  or  litharge,  and  even  with 
^lr>na  (the  common  ore  of  lead) ;  either  of  these  sub!itance^,  when  spread  m  a  paint  on  chn%  and  then  heated, 
will  fonii  a  ver}^  fiL*ible  tran^iparent  gla.ss  by  combining  with  the  elem(!tits  of  thi?  clay.  But  owing  to  this 
transjxirency  the  colour  of  the  bisque  or  bo«lv  was  seen  \  in  onJer  to  hide  which  they  dipped  the  pieci^s  of  ware 
be'*  '  iTi^f  into  a  c.rt^am  or  vf/i/i  of  white  clay  ;  it  was  then  gtmtJy  firt^d  and  glazed  with  a  varni^sh  of  oxide 
oi  -h,  and  tine  sand  calcined  together.     This  is  what  amateurs  call  Mezza-majolica. 

i  ,„  ,u.itmfacture  of  Mezza- majolica  flouri^-^hod  from  1450  to  VM\  under  the  patronage  of  the  Prinoea  of 
Urbina  It  is  supposed  that  the  first  manufacture  w;Lf  e^tiiblished  at  Crbino,  under  the  celebrated  Duke 
FVwlerick,  of  Iklontefeltro.  His  son,  Guidobaldo,  established  a  jk'cond  at  Peaaro ;  and  the  nephew  and  suc- 
cessor of  the  latter,  Francesco  ilaria  ilelLa  llovere,  added  a  thml  at  Gubbio.  Mezza- majolica  was  roraark- 
sle  for  the  be^auty  of  it.s  glaze^  and  the  perfection  of  it^**  white  and  yelloAv  colours,  which  had  a  kind  of 
l*talb'c  lustre  as  of  gold  and  silver.  ( hily  two  colours,  yellow  and  blud  and  their  intermediate  tints,  ajipcar 
have  been  generally  used^  although  a  be^utifid  iridescent  ruby  red  was  employed  at  Pesaro  and  Gubbb. 
Tlie  latter  coloured  ware,  and,  indetnl,  the  finer  specimens  of  other  colours,  had  a  peculiar  chatoyant  nacreoufl 
Ittjjtr^.  The  designs  were  not  vcn'  remarkable,  if  we  except  thow?  of  Xicolo  da  Tolcntino,  of  Peaaro.  The 
*  I/O  of  the  Mezza-majohea  apfiears  to  have  Ixfen  completely  replaced  by  an  opaque  enamel  glaze 

_^  I  the  same  character  as  that  of  Lucca  della  Kobbia,  about  the  year  1500.     From  tliat  period  the 

"irtic-U^  Miijol'wn  became  well  known  over  Euro|)e,  on  account  of  the  beauty  of  the  paintings  executed  ujion 
it.  Among  tlie  most  rli^tinguished  of  the  early  dccoratora  of  JIajolica  were  Giorgio  Andreoli,  of  Pa\'ia,  who 
worked  at  Gubbio;  Moesttx)  Koyigo,  of  Urbiao;  and  Xanto,  o/Rovigo,  who  idso  worked  at  Urbino.  But 
tl  WAS  only  under  the  successor  of  Francesco,  Guidobaldo  Il„  that  the  raanufactuiv  of  nuijohcji  attained  jls 
gimteft  perfection,  Irora  1540  to  15(i4>.  He  brought  together  artists  of  the  grr^atest  merits  who  copied  the 
worki  olue  immortal  lijdlkelle,  or  the  engravings  of  tbem,  byM.arc  Antonio,  of  Bologna;  the  works  of  other 
wTMl  inast<M-s  were  also  copied,  such  as  Giulio  KomanOi  Parmegiano,  &c»  It  is  from  this  fact  that  majolica 
M  called  ''  ItalTjM'Ue  Ware.  *  The  most  distinguished  of  these  copyists  were  Orazio  Fontana,  of  Urbino,  who 
p„;„».^i  fi...  <!,»,  .t  .T. .( irnens  in  the  collection  iu  the  Medicnl  IHsjiensary  of  the  Palace  of  Urbino,  celebrated 
^.  <peiieria ;  Battista  Franco ;  Geronirao  Vasajo ;  Raffaejlle  da  CoUe^  a  pupil  of  Kaflkelle ; 

ari  .     „ :..    i  !00,  to  whom  the  invention  of  the  process  of  gilding  ware  is  attributeiX     Everj^  town 

10  July  soon  endeavoiiivd  to  riv.al  Pesaro,  Gubbio,  and  Urbino  in  the  [mxluction  of  painted  wan? ;  and 
among  those  wliich  rt^se  to  celebrity  in  this  resyiect  were  Cartel  Durante,  the  modern  Urbania  (where  Fran- 
co Iklaria  drlla  Roveiie  IT.,  the  last  Duke  of  Urbino,  built  a  magnifieimt  palace  adonie<l  with  the  finest 
dmeniik  of  majolica),  Hiniiui,  Itavenna,  Bologna,  Faenza,  whence  is  derived  the  name  ofFiujetwe^  applied 
Continent  to  earthenware  generally.  Before  the  death  of  Francesco  IL  the  maiiuiacture  declmed, 
lly  in  an  artistic  point  of  view:  land^cafw^s,  grotesque  figtirt^s,  birds,  &c.,  took  the  place  of  the  copies 
great  mjusters;  and  in  the  year  16W  scarcely  any  waiv  wivs  fabricated  in  the  states  of  Urbino,  except 
inl«»rior  kinds  at  Urbania,  where  some  whs  even  niiide  in  1720.  About  the  same  time  good  majoHca 
r  Naples,  and  even  at  the  end  of  the  last  cent u it  in  Venice. 

in  death,  Duke  Francesop  made  a  rrdigious  ollering  of  the  magnificent  collection  of  the  Spe^ieiia 

ci  14  orated  Santa  Casa,  at  Loretto ;  and  the  remainder  of  hi«  colle<"tions  became  the  property  of  Fcrdi- 

,  de  Mwlici,  wlio  reinove«l  them  to  Flon^nce- 

Tb©  bcaT*-    r  '^"  -^n  and  painting  of  the  articlej*  exectit<*cl  during  tlie  period  when  the  manufacture  bad 

attftified  it«i  1  J  ree  of  excellenoe  may  well  excite  our  admiration.    And  of  the  high  value  set  upon  thera 

efca  in  the  i;. a  they  were  made  we  have  jmiple  proof,  from  the  fact  of  Ijouis  XIV.  having  offered  tor 

the  Fom-  E  V an gt  fists  and  St.  Paul,  forming  part  of  the  glorious  collection  of  the  Spezieriii,  In  the  Saata 
Caaa,  an  etpud  number  of  statues  in  gold. 

Abont  the  yi^nr  I5.'li>  (iirohimo  della  Robl>ia,  the  j:n"ftnd- nephew  of  Lnca,  was  brought  to  France  by 
Francsn  L,  who'haiJ  decorated  for  him  the  '*  Petit  Chateau  de  Madrid,**  in  Uie  Bois  de  Boulogne,  sometimes 
rallcti  the  Chaifmt  de  Fm^t'tice  on  this  account.  The  art  was  not,  however,  naturalized  in  France  until  the 
roarringe  of  I>«juis  UionzniTJi^  kinsman  of  Catherine  de  Medici,  to  Henrietta  of  Cleves,  in  1505,  by  wltich  he 
hecAOic  Duke  of  Kivemois,  He  established  the  manufacture  at  Nevei*8,  and  i«ent  for  artists  to  Italy.  Pre- 
fioii*,  liowever,  to  this  fK*riod,  namely,  in  1555^  tlie  celebrated  Bernard  PalissA^  after  a  series  of  experiments 
eondtictod  io  the  midst  of  povtrrty  and  diHiculties  which  few  but  himself  could  have  the  courage  to  overcome^ 
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discovered  the  process  of  making  an  enamelled  ware  different  in  many  respects  from  the  Italian,  bein^  formed 
of  a  kind  of  pipe-clay,  and  ornamented  and  colom^  in  a  very  peculiar  way.  Palissy  made  two  kinds  of 
ware,  one  with  an  opaque  glaze  like  the  Italian  majolica,  and  rustic  pieces  glazed  with  a  lead  glass,  hot 
without  tin.  He  borrowed  most  of  his  ornaments  from  nature,  such  as  the  leaves,  fish,  reptiles,  and  eren 
fossil  shells  with  which  he  decorated,  in  relief,  the  dishes  and  other  articles  comprising  his  rustic  pieces.  Hit 
other  kind  of  ware  was  decorated  with  historical,  allegorical,  and  m}'thological  subjects  also  in  itdie^  and  in 
good  taste,  the  figures  being  well  drawn,  and  the  colours  bright,  but  rather  limited  in  variety,  the  osnal 
colours  being  yellow,  blue,  and  gray,  and  sometimes  green,  brown,  and  violet.  The  art  also  found  its  wiy 
into  Germany,  where  it  was  carried  on  at  Niimberg  with  considerable  success  as  early  as  1520.  In  the 
middle  of  the  sixteenth  centur}'  it  was  established  in  Holland,  at  Delft  (whence  the  ordinary  name  for  com- 
mon earthenware),  where  it  arose  to  great  importance,  not  for  the  style  of  painting,  which  was  an  imitatiaii 
of  the  Chinese  figures  on  porcelain,  but  on  account  of  its  real  excellence  and  cheapness.  From  France  and 
Holland  the  manufacture  of  glazed  earthenware  foimd  its  way  into  England,  although  it  is  not  certain  whether 
true  enamelled  ware  or  majolica  was  made  there  formerly  ;*  at  least,  it  was  not  made  to  any  great  ex- 
tent, and  was  replaced  by  the  better,  but  totally  different  articles  which  were  soon  produced,  and  which,  to 
distinguish  them  from  the  majolica  Continental  ware,  or  Fayence,  is  called  English  earthenware. 

Majolica,  or  rather  the  more  modem  form  of  it,  fayence  or  enamelled  earthenware,  although  stiD  largdj 
made  on  the  Continent,  is  gradually  falling  into  disuse  for  domestic  purposes,  in  consequence  of  its  sofbaess 
and  the  tendency  of  the  glaze  to  crack,  when  subject  to  alternations  of  temperature ;  but  it  might  be  advan- 
tageously applied  for  capitals,  entablatures,  brackets,  and  other  fine  architectural  ornament*,  as  was  done  br 
Luca  della  Kobbia.  It  is  probable  that  the  introduction  of  the  art  into  England  may  bring  about  thL 
result. 

The  old  majolica  and  modem  enamelled  earthenware  are  made  of  various  proportions  of  clay,  clay  mari, 
and  sand.  In  general,  however,  the  composition  is  nearly  the  same  wherever  made,  especially  the  proportion 
of  lime.  For  example,  the  majolica  of  Luca  della  Robbia  contained  about  20  to  22  per  cent,  of  lime :  the 
modem,  from  Valencia,  from  19  to  20;  Delft,  18;  Persian,  19;  and  Paris,  16  to  17 ;  the  mean  of  which 
would  represent  equal  parts  of  pipe-clay  and  carbonate  of  lime.  Wherever  made,  they  melt  at  a  high  tern 
perature,  their  fusibility  increasing  to  a  certain  point  with  the  amount  of  lime  which  they  contain.  CommoD 
potters'  ware  may  be  considered  as  belonging  to  the  same  class  as  majolica ;  being,  in  fact,  frequently  a 
marly  clay,  mixed  with  more  or  less  sand.  In  general,  however,  the  mixture  has  not  as  pure  a  colour  as  that 
employed  for  majolica.  Articles  of  this  kind  are  usually  only  glazed  on  the  inside,  the  glaze  itself  bebg  a 
combination  of  lead  with  the  elements  of  clay,  alumina,  and  silica.  By  the  addition  of  a  uttle  antimonv  ore 
or  sulphurct,  the  glaze  becomes  yellow ;  a  Uttle  iron  gives  a  red ;  and  manganese  gives  brown  or  black ; 
oxide  of  copper,  green  ;  and  so  on.  The  ^laze  is  best  put  on  bv  coating  them  on  the  wheel  in  the  great 
state,  with  the  glaze  in  a  state  of  paste.  The  black  waste  slags  of  lead-smelting  furnaces,  as  well  as  those  oi 
iron  furnaces,  would  make  an  invaluable  glaze.  We  are  surprised  that  hundreds  of  tons  annually  rejected 
at  the  Ballycorus  Lead  Works,  in  the  county  of  Dublin,  are  not  taken  by  some  enterprising  persons  and 
employed  in  the  manufacture  of  good  coarse  pottery  ware. 

The  Japanese  and  Chinese  long  preceded  us  in  obtaining  a  fine  white  ware,  covered  with  a  hard  glaze; 
for,  according  to  Chinese  authorities,  potter}'  was  discovered  by  Kouen-ou,  under  the  Enjjx?ror  lioang-ti, 
who  reigned  from  2098  to  2599  years  before  Christ ;  it  is  even  said  that  there  was  an  officer  or  mandarin 
intrusted  with  the  management  of  the  potteries  in  this  reign.  It  is  also  attain  that  a  fine  white  {>orcflain 
was  in  common  use  in  the  reign  of  the  Emperor  Han,  16l3  years  before  the  Christian  era,  and  that  large 
vases,  similar  to  those  in  the  Exhibition  from  China  and  Japan,  were  made  under  the  dynasty  of  the 
Soul,  from  581  to  618  of  our  era.  But  it  was  not  until  between  the  yuai-s  900  to  1278,  that  is,  under  the 
dynasty  of  Song,  that  the  manufacture  attained  perfection.  l*orcehnn  is  made  in  China  in  a  great  number 
of  places,  the  chief  localities  being  in  the  southern  provinces  of  Fou-kien,  and  of  Kwan-tung,  or  Canton;  a 
good  deal  of  the  \Qvy  fine  kind  is  also  made  in  Keang-se,  one  of  the  central  provinces  of  the  empire.  According 
to  the  distinguished  Jesuit  Father  D'Entrecollcs,  the  most  celebrated  phice  for  the  manufacture  of  |)on.flaiu 
in  China  is  called  King-te-tching,  which,  when  he  resided  there  in  1712,  contained  no  less  than  .*)IM.H)  kiln$! 
It  was  from  this  very  locality  that  the  coiiinlete  collection  of  materials  employed  in  the  manufacture  of 
porcelain  in  China  was  sent  to  the  Great  Exhibition  of  1851,  and  not  far  from  which  it  is  supposed  the 
Mountain  of  Ka-onling  is  situate,  from  which  the  kaolin  is  obtained. 

Soon  after  the  discovery  of  the  passage  round  the  Cape  of  Good  Hope  by  Vasco  de  Gama,  or  somewhere 
about  the  year  1508,  the  Portuguese  imported  this  kind  of  ware  in  large  quantities  into  Europe,  and,  as  we 
have  already  noticed,  it  recH?ived  the  name  oi porcolana  or  porcellana^  in  consequence  of  its  nacreous  surface. 
The  precise  date,  however,  at  which  the  name  porcelain  was  first  apphed  in  our  modem  sense  is  ver}*  doubtfiil 
Attempts  were  soon  made  to  imitate  it  in  Europe,  even  before  the  manufacture  of  majohcaware  had  attained 
its  culminating  point  in  Italy,  but  apparently  without  success.  Neiu*ly  two  centuries  after,  in  1G95,  afactonr 
was  established  at  St.  Cloud,  where  a  peculiar  ware  in  imitation  of  it  was  manufactured.  In  1729  the  cele- 
brated Reaumer  brought  this  material  to  considerable  perfection,  and  a  factor)'  for  its  manufacture  wtf 
established  at  Vincennes  in  1741,  which  was  transferred  to  Se\Tes  in  1750,  from  which  period  until  the  year 
1709  it  attained  an  extraordinary  degree  of  celebrity,  the  old  Sevres  china  having  probably  never  been  sur- 
passed. 

True  china  consists  of  an  infusible,  verj'  plastic  white  clay,  called  kaolin  ;  and  the  other  an  infusible  bot 
not  plastic  materiid,  termed  by  the  Chinese  petun-tse,  and  in  English  usually  called  flux.  Kaolin  is  simplv 
a  clay  derived  from  the  decomposition  of  the  felspar  element  of  granite ;  the  flux  being,  on  the  contrary,  a 

*  Majolica  was  known  in  England  at  a  very  early  period,       de  Maiano,  were  forraeriy  to  be  seen  at  Hampton  Court,  »»i 
for  specimens  of  it  of  the  date  of  1621,  and  made  by  Lucca       in  the  old  gate  at  WhitehalL 
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Uat  deor>mpo9ed  fel^puthic  minoral  t-oiitiiining  a  large  amount  of  inter miiigletl  grains  of  quartz,  to  which  i^ 
added  tome  chalk  and  jr}7)8um  ;  uvea  unaltetvd  felspar  mny  Ix^  xmid  for  tbo  aume  purpose.  An  article  ma*k« 
of  kaolin  alone  would  be  an  opaque  jiorous  mass,  a  true  terra  eotta  in  faet  ;  but  whtiu  a  prosier  mixtuiii  of 
kftoUn  and  flux  is  heated  iu  a  pnreelaiu  kilu,  it  will  be  found  that  the  liujt  uielts  into  a  transparent  glass, 
whicii  permeates  the  opaque  eia)  niasi<,  and  tills  aU  its  pores  as  oil  or  wax  does  paper  ;  benee,  bke  the  latter, 
the  mass  b  more  or  less  transparent ;  and  if  we  examine  it  with  a  microscope  we  can  di^itinguish  the  two 
sabtfttttioes  in  the  most  perfect  manner.  The  essential  difference,  therefore^  between  the  biscuit  of  jiurcelain 
and  that  of  majolica  or  tayence  is  tlie  absence  of  tbit*  iHTiiiesitinj:^  glass,  A  fiiinilar  diflercnee  exku  between 
the  glasea,  which  in  the  ease  of  ma joltea  art»  composed  of  lead  or  lead  and  tin  gbisst^s,  and  consequently  diJfer 
WPOntJally  from  the  body  or  bUqite  ,•  whilst  that  of|>orcelain  is  composed  of  undecomfJost^d  felspar,  to  whirli 
»  added  sometimes  a  bttlt?  gj-psum,  althouj^^h  this  is  not  done  at  Sevres.  The  glaze  is,  therefore,  in  a  gi-eat 
d^^nne  the  same  substance  as  the  gbissy  tlu.x  of  the  body,  and  hence  botl»  become  thoroughly  uniu^d  with 
one  another,  and  with  the  kaolin  element  \  therefore,  the  glaze  of  porcelain  drx'S  not  crack  when  heaunl, 
whilst  that  of  fayence  and  majolica  does.  Tlie  ghize  of  the  former  is  al.so  harrier  than  that  of  the  latter; 
^^aad  hence  is  not  liable  to  be  scratched  by  the  kuile  and  fork>  The  ware  which  we  have  mentioned  as  having 
^Hkacin  made  at  Sevres,  in  iniit4ition  of  true  fxjreelain,  in  the  middle  of  the  last  century,  was  an  artihciai  sub* 
^^Banoe.  It  consisted  essentially  of  tjilica  and  alkaline  salts^  with  a  bttle  alumina  ;  and  cannot,  therefore,  1x4 
^^Ktisidered  in  the  same  light  as  any  other  ware  made,  us  the  following  redtie,  observed  there,  will  fully  show : 


Fused  saltpetre * 110  partA, 

ComiDon  Hidt, * ,,.,.,     36     „ 

Burnt  uluitt, 18     „ 

Spauisli  bariila  or  carbonate  of  soda, 18    „ 

Gypsum, 1$     „ 

Srtiid, 800     „ 
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TImk  Sttbct&nces,  with  the  exception  of  the  alum,  would  n^^lly  furnish  n  glass  if  heated  strongly ;  this, 
\  was  not  done,  the  mixture  being  merely  i*endered  somewhat  piisty  in  a  fumac«.  Tlie  i-esidting  mass 
arJHt  was  tlien  around  into  an  extremely  fine  powder,  and  well  washed,  U)  remove  any  portion  of  the  nitn* 
or  cyiher  salts  w^lncb  may  not  have  tuiited  with  the  sarvd.  To  the  ground  materials  some  chalks  imd  tine 
calcareous  marl  wi^re  added  ;  and  the  whole,  brought  to  the  finest  state  of  division,  formed  the  material  for  the 
biauue.  It  is  the  amount  of  clay  in  a  material  which  give-*  it  the  property  of  plasticity ;  but  as  such  a  mixture 
aa  Cnat  described  eoniaincd  none,  it  would  have  btvu  iuiposvsiblc  to  have  mouldeil  it  into  the  form  of  vessels, 
aatlie  6nc  f»owder  would  not  adhere  unless  some  other  substance  was  added  which  would  give  it  the  require*! 
plairticity.  For  this  purpose,  s«iap,  glue,  or  even  gum,  wGva  had  recourse  to — materials  which  were  readily 
Dumt  out  in  the  firing.  But  here  the  dUBculties  of  the  manufacture  did  not  cease.  During  the  firing,  the 
materials,  from  their  tendency  to  fuse  into  a  glass,  softened,  and  the  vessels  were  hence  liable  to  lose  their  form  ; 
they  were  conajjqaently  obliged,  at  gr^jat  ext>enst?  and  tn>uljle,  to  support  them  by  various  coutrivances  during 
the  firing,  which  for  this  kind  of  ware  was  uo  less  than  from  seventy-five  to  one  hundred  hours.  After  this 
firing  the  ghizc  was  applied  by  dipolng,  as  before  descrilMnl,  and  consisted  of  a  kind  of  flint  glass,  being  a 
toLXtiire  of  fine  sand  or  |M>wden/d  flmts,  so^la,  pot4U*h,  and  lithru^*,  or  oxide  of  lead.  This  artificial  or  tender 
{lorc^lain  was  much  more  trans|)arent  than  real  pon^elain,  and  by  this  peculiarity,  as  well  as  by  the  greater 
■aftness  of  the  ghize^  may  lie  <listinguished  from  it;  the  beautiful  old  Se%Tes  porcelain  was  of  this  kimL 
AiiiMiJi'  the  most  bciiutiful  specimens  of  this  old  china  were  the  articles  coloured  of  a  rose  red,  known  as  the 
r  ry,  in  comjdiment  to  the  eelebrate<l  Madame  Du  Barry.  This  is  no  longi^rmade  atSeTrea,  having 

U  ince  rL*placed  by  the  hard  or  true  porcelain. 

Bi»ii»ti-  the  process  of  maJdns  the  artificial  Sevres  chitia  was  brought  to  any  degree  of  pCTfection»  and 
hmg  indetMi  before  the  factory  where  it  was  first  made  was  trans ferretl  t^  Sevres,  the  setTet  of  making  true 
i  M'-nud  porcelain  was  fliscovered.  The  inventor  was  John  Frederick  Biittcher  or  Bottgi^r^  whose  mther 
ha%ing  initiated  him  into  the  mysteries  of  alchemy,  believcHl  that  be  could  make  gold.  During  his  stay  at 
Ttcmu  Ofar  BerUn,  where  he  was  engaged  in  learning  the  Tirofl'saion  of  an  apotbecar}%  he  acquii>id  a  sort  of 
ixmsiflL*r%tion  in  the  eyes  of  Frederic  William  L,  King  of  I'russia^  in  consequence  of  bis  Ijehef  that  he  eoidd 
fimllr  luake  gold ;  l)ut  fearing  that  this  consideration  wouM  lead  the  King  to  extort  his  secret,  he  tied  into 
}^xotiy,  where  he  travelled  about  for  nearly  thrt^  years,  during  which  time  he  was  pursued  by  agents  of  Uie 
King  of  Pru!»«ia,  who  finally  arrested  hiui.  Owing  to  the  luterferenee  of  Frtnleric  Augustus,  Elector  of 
J^xofir  and  King  of  Polamb  he  was  Hljcnited,  but  only  in  name  ;  for  the  latter  wished  to  have  the  secret  him- 
vaiii;  and  jic<'ordingly  placed  him  muler  surveillance  at  Dii'sden,  directing  him  to  work  at  his  gidd-makln^  in 
"""^  laboratorii^  of  one  Ehn>ntned  AValth(T  ^^ou  Tsehiruhnus,  who  had  made  several  attempts  at  imitating 

r,#r.l  r^rr^.l  n^i  by  thc  sjimc  means  which,  i^n  the  hands  of  Reaumur,  eventmite^l  in  the  prLMluction  of  the 
c-  frudre  of  Sevres,     It  is  nnneces^arj^  to  say  that  he  did  not  msike  the  gold;  but  a  red  clay 

f\i. ;..  Iiimhaiis,  firom  near  Meissen,  for  the  manufacture  of  his  crucibles,  led  him  on  the  way  of 

diiicof\<  lain.     With  this  clay,  in  fact,  he  produced  a  sort  of  ware,  whicli,  although  not  tnmslutx"nt, 

aa  real  ,  i  would  be,  was  nevertheless  of  renmrkable  quality.     In  onler  to  satisfy  the  Elector  for  his 

fiulon*  in  troid-tmiking,  he  communicateti  to  him  his  hopes  of  discovering  porcelain,  and  the  Prince.,  in  onier 
aot  to  excite  public  curiosity  by  Biittger's  res*^arches,  gave  the  btt^ir  a  lal>orator}'  and  workmen  in  the  palace 
of  Mt^w^n,  llertnie  was  treated  with  great  consideration,  being  even  provided  with  a  carnage  to  go  to 
l>n^«ilen  when  he  pleiised,  but  always  accompanied  by  an  ofli*:er.  In  17ufi  Charles  XII.  of  Swe^len  entered 
8axi»nv,  and  the  Elector,  tearing  tlmt  Bottger  would  escape  with  his  wen* ts,  had  him  conveyed  with  Tscliim- 
luttis  and  three  of  his  workmen  to  the  fortress  of  Kckiigstein,  where  a  Uboratory  wa^  fitted  up  for  him*  lie 
remained  ihttre  a  year ;  although  well  treatetl,  he  tlid  not  admire  his  captivity,  and  he  and  his  companioae  plan- 
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ned  an  escape.  In  1707  he  was  brought  back  to  Dresden,  where  he  continued  his  researches  to  find  a  pcvoebin 
like  that  of  China.  At  that  period  hair  powder  was  largely  employed  all  over  Europe ;  this  pomer,  as  is 
well  known,  was  made  of  starch,  but  an  iron -master  of  the  name  of  Schnorr,  travellmg  cm  horseback  oetr 
Aue,  in  the  Erz^birge,  found  that  the  feet  of  his  horse  sunk  in  a  clay  of  a  beautiful  white  oolcNir,  and  it 
struck  him  that  it  would  afford  a  cheap  substitute  for  hair  powder ;  he  accordingly  introduced  it  into  com- 
merce. It  happened  one  day,  in  the  height  of  fiottger's  difficulties  to  6nd  a  white  day,  that  his  valet  em- 
Eloyed  Schnorr's  earth  to  powder  his  wig.  Bottger  observed  it  to  be  particularly  heavy,  and  on  inquiring  of 
is  valet  the  cause,  learned  that  it  was  a  white  earth.  He  at  once  tried  it,  and  to  his  great  joy  produced  a 
true,  hard  porcelain.  In  1709  the  discovery  was  made,  and  a  factory  was  immediately  erected  at  Albrechti- 
burgh,  near  Meissen,  which  was  a  real  fortress,  provided  with  a  drawbridge  and  garrisou,  into  which  no 
strangers  were  admitted ;  even  the  workmen  were  sworn  to  retain  the  secret  even  to  the  tomb  (geheim  bU  ins 
Grab),  words  which  were  inscribed  on  all  the  doors  of  the  workshops,  and  solemnly  repeated  cmoe  eveiy 
month  to  the  officers.  A  ludicrous  instance  of  this  secrecy  occurred,  even  as  late  as  1812.  At  the  instaooe 
of  Napoleon,  the  King  of  Saxony  permitted  M.  Brongniart,  director  of  the  Sevres  porcelain  factory^  to  enter 
the  Meissen  Works,  and  to  have  the  processes  explained  to  him  by  M.  Steineau,  the  director,  who  was  oUiged 
to  be  fii-st  formally  dispensed  from  his  oath.  M.  Brongniart's  only  travelling  companion  was  not  permiued 
to  enter.     As  happens  in  all  such  cases,  the  secret  did  get  out,  and  ver>'  soon  spread  into  many  countries. 

As  early  as  1718,  and  before  Bottger's  death,  which  took  place  in  1719,  at  the  early  age  of  thirty-fire 
years,  one  of  the  foremen,  named  Stobzel,  escaped  from  Meissen  and  went  to  Vienna,  where  he  was  at  oooe 
received  with  special  favour.  With  the  assistance,  and  under  the  direction  of  a  Belgian  named  Claude  da 
Pasquier,  he  establislied  a  manufactory-  of  porcelain  in  1720.  In  1744,  the  Empress  Maria  Theresa  acquired 
possession  of  it  on  the  part  of  the  State,  but  it  did  not  become  self-supporting  until  1761.  In  1740,  serenl 
workmen  left  Vienna,  carrying  with  them  the  secret  of  porcelain  manufacture ;  among  others  a  man  named 
Ringler,  who  communicated  it  to  Gelz,  a  manufacturer  of  delft,  near  Frankfort-on-the-Maine.  The  Germsa 
princes  now  became  anxious  each  to  have  his  own  factory,  and  accordingly  the  Duke  of  Brunswick  endea- 
voured to  carry  off'Gelz's  chief  workman,  Bengraf ;  but  before  he  succeeded,  the  latter  was  seized  by  the 
Elector  of  Mayence,  who  had  him  thrown  into  prison  and  reduced  to  a  diet  of  bread  and  water  until  he  com- 
municated all  his  processes  to  Gelz,  and  the  latter  had  verified  their  utility ;  afterwards  he  was  allowed  to 
go,  when  he  founded  the  factory  of  Furstenburg  on  the  Weser.  Ringler,  the  original  Viennese  woribnan, 
remained  in  the  factory  of  Geiz^  which  he  successfully  conducted,  but  being  fond  of  drink  and  carrying  noftei 
of  his  processes  always  on  his  person,  his  companions  watched  an  opportunity  until  he  was  drunk,  wad  carried 
them  off.  'I'hese  nott«  were  hawked  through  Germany,  and  copies  of  them  sold  to  all  the  petty  princes,  who 
were  delighted  to  possess  the  secret  of  so  valuable  and  fashionable  an  art.  One  of  the  best  known  of  theie 
hawkers  was  a  man  named  Paul  Becker ;  he  travelled  through  France,  Germany,  Holland,  and  at  length  was 
induced  to  give  up  his  wandering  life,  and  to  fix  his  residence  at  Brunswick,  where  he  directed  the  fiuitoiy 
already  established  in  the  neighbourhood.  Ringler  himself  was,  if  possible,  more  active  than  his  notes,  in 
t^xtending  the  manufacture  of  porcelain,  for  in  17oG,  having  left  the  factory*  at  Hochst,  near  Frankfort,  he 
assisted  in  cstablisliing  one  at  Frankenthal,  another  at  Nymplienburg,  near  Munich  ;  and  in  1758,  one  near 
Stuttgard,  of  which  he  remained  director.  In  1750,  a  factory  was  established  at  Berlin,  but  it  did  not  become 
of  any  iinportaiuv  until  17G.'> ;  in  1750  one  at  St.  Pctersburgh  ;  and  in  1780  one  at  Copenhagen. 

Uj)  to  the  year  17()5,  during  which  time  the  manufacture  of  hard  porcelain  had  made  such  progress  in 
Germany,  France  produced  only  tender  porcelain  ;  and  notwithstandin;]:  the  beauty  of  the  latter,  great  anxiety 
was  nianitl'sted  to  possess  the  secret  of  the  other.  In  1758,  a  citizen  of  Strasburg,  named  Paul  HannoD^, 
proj)ose(l  to  M.  Boileau,  director  of  the  manufactory  at  Vineennes  (subseijuently  transferreil  to  Se\Tes),  to 
si'll  him  the  secret  of  the  manufacture  of  hard  porcelain.  He  came  to  Paris,  exhibited  s|)ecimens,  and  made 
some  statements  which  inspired  confidence,  but  having  asked  a  sum  of  £4000  and  a  y»eiision  of  £480  prt* 
annum,  the  mntter  was  «;iven  up.  Ilannong  left  France,  and  in  conjunction  with  Ringler  founded  the  factor)' 
of  Frankenthal,  and  on  his  death  was  succeeded  by  his  eldest  son.  AVith  the  latter,  negotiations  were  ali«o 
entered  into  to  introduce  the  manutaoture  into  France,  but  having  demanded  a  still  larger  sum  than  his  father. 
application  was  made  to  his  younger  brother,  who,  in  17(»1,  consented  to  estabhsh  the  manufacture  in  Sevres; 
but  owin<^  to  the  j)ro])er  materials  not  having  been  hitherto  found  in  France,  no  further  steps  were  taken  in 
the  matter.  In  1705  the  first  deposit  of  kaoUn  was  found  near  Alen(,-on,  but  it  was  of  inferior  qualit}'. 
Shortly  after,  in  the  neijrhbourhood  of  Limoges,  a  white  fatty  earth  was  discoveri'd,  a  portion  of  which  wai 
sent  to  !Mac<juer,  one  of  the  most  celebrated  chemists  then  living,  who  was  at  the  time  actively  engaged  in 
investi<rMting  the  subject  of  pottery  clays.  Mac(iuer  visited  the  locidity  in  176H,  and  immediately  after, 
experiments  were  instituted  at  Sevres,  which  ended  in  the  production  of  a  genuine  hanl  porcelain.  The 
manufiu^turt?  was  soon  afterwards  commenced,  and  in  1774  was  in  full  activity;  from  which  period  the  pn>- 
du(;tion  oi'  pattf  tnidrr  or  ohl  Sevres  china  gradually  declined,  and  finally  ceased  altogether. 

There  is  much  more  uncertainty  about  the  early  history  of  the  (x»ramic  manufactures  of  England  than  of 
any  of  the  countries  alluded  to  in  connexion  with  the  rise  of  the  Jirt  in  Europe.  During  the  sixteenth  oenturr 
it  is  probable  that  all  the  articles  of  ornamental  potter^'  were  bnnight  from  Holland  ;  but  towanls  the  «id  of 
that  ])eriod  there  is  every  reason  to  believe  that  the  manufacture  had  been  introduced  under  the  auspice9  of  Eli- 
zabeth. The  celebrated  Shakspeare's  jug  is  formed  of  a  hard  kind  of  material,  much  more  like  stoneware  than 
the  soft  body  of  the  Continental  fayenee.  Butter  pots  and  drinking  cups,  similar  to  the  nuaint  beer  vesdek 
of  the  (iermans,  were  made  in  Stairordshin%  about  the  same  ix^ritxl,  from  a  kind  of  brick  earth,  and  were 
glazed,  like  our  common  earthen  pans,  with  lead  ore.  A  better  style  of  pottery  prevailed  at  the  period  of  the 
Revolution,  for  many  of  the  beer  cups  were  ornamented  with  figures  in  white  pipe-clay,  and  some  were  even 
painted  ;  jars  of  true  stoneware,  apparently  ghized  with  salt,  wen»  also  in  common  use.  The  introduction  of 
this  process  is  attributed  to  two  brothers,  Dutchmen,  of  the  name  of  Elers.  Having  been  verj*  successful  aal 
having  kept  their  process  secret,  they  were  so  |)ersecuted  as  to  be  obliged  to  leave  that  part  of  the  countrj-.  Their 
s<»cret,  however,  remained ;  for  a  man  of  the  name  of  Astbury,  by  feigning  to  be  of  weak  intellect,  sncceeded 


CLA86XXV.] 


CERAinC  iL\^UFACTUEEa 


405 


in  aoqmriflg  a  knowledge  of  the  whole  process,  which  he  subsequtnllj  ciiiried  on.  A  ware  of  this  kind  wm 
made  at  Burdem*  in  Staffordsibire,  in  174i\  which  was  omamenu^d  by  casting  m  braits  moulds^  and  i»  kxiowii 
under  the  name  of  crouch  ware.  To  the  son  of  thiij  Astbury  Is  usually  attributed  tbe  introduction  of  burnt  flints 
into  the  manufncture  of  earthenware*  lu  1759  the  celebrattni  Josuih  Wedge  wood  commenced  mfinufaoturinc 
knife  bandies  uf  fxittorj'  in  imitiition  of  agate  and  tortoise -shell  melon  tablt^-phitem  i^t\,  in  a  *midl  thatehea 
factory.  Beinp  successful,  he  took  a  second  factory,  and  succeeded  in  making  a  kind  of  white  wiu^' ;  and  thun 
a  third,  in  which  be  fabricated  a  cream-coloured  wait:*,  covered  with  a  <^ood  transparent  ghize,  which  vfm 
capaible  of  l>earing  the  most  sudden  transition  of  tern jk- nature.  AVed^'Wood^  baling  pn*sentwl  8ome  i>f  this 
wore  to  Queen  Charlotte^  was  appointed  her  potter,  and  at  her  n^quest  the  ware  was  ejdled  *^*  Qnet-n*?  Ware." 
At  first  it  was  quite  plain,  then  a  colouretl  rim  or  bordi-r  was  intro<lucecl,  and  iinully,  the  whole  surface  wan 
aoviered ;  many  of  these  designs,  evspecially  those  of  Howej-s  and  leavos,  wert-  exceedingly  well  executed. 

We*lgewood  subsequently  invented  various  other  wares,  which  are  well  known,  sneb  as  his  terra  cottOj 
ttpoii  which  he  was  able  to  revive  the  ancient  style  of  painting  nmm  a  bisque  gi'ound  without  glaze.  Hi* 
'♦  basjJtes,"  so  called  from  its  rejsemb lance  to  basalt,  was  a  stone -bke  bisctJit,  so  hard  a»  to  take  a  high  fKilish, 
in  which  he  modelled  a  great  number  of  vases  and  other  vessels,  oniamented  frequently  with  finely-e:iecuted 
ha^  rclievi  in  red  and  white.  A  number  of  domestic  articles  were  also  fashioned  out  of  it,  such  as  teapots, 
cream -ewers,  &c.,  which  were  much  admireiL  Another  of  bis  wares  was  of  a  cane  colour,  and  nearly  resembled 
the  ware  now  known  under  tbe  luime  of**  eane  wan»."  The  most  beautiful^  however,  oi^all  wan*3  was  that  called 
ja8per,wbichwa8of  a  jKieuliar  white  jasper-Like  appearance,  and  in  hanlness  and  other  properties^  except  colour, 
resembled  his  basaltes.  It  had  the  i-enmrkable  property  of  lieing  coloured  throughont  tt^  mass  with  metidhe 
ojridet  exactly  tts  glass ;  this  peculiarity,  which  rbbtinguisheg  it  from  all  other  kindn  of  biscuit,  either  ancient  or 
modem,  rendered  it  especiallv  adapted  for  forming  ornaments  like  cameos,  llius  the  Ijody  may  lie  stained 
of  any  colour,  such  as  dark  blue,  or  even  tbe  b^o^^Tl  of  tbe  sard,  while  tbe  n»lief  was  in  pun^  white.  Of  this 
kind  was  lu^  (X)py  of  the  celebrated  Barberini  or  Port  bind  vase,  the  l>ody  of  wbl**h  is  of  a  det'p  blue,  with 
peUeto  figure*  of  pure  white.  It  would  occupy  pages  to  merely  enumerate  the  original  works  and  ct^pies  of 
antique  vases,  lamps,  eandelabni,  busts^  statuettes^  &c.^  which  weiv  prwluced  by  Wedgewoo<l  at  his  works ; 
whicti  soon  became  a  village,  to  which  he  gave  the  name  of  Etruria,  in  commenioration  of  tlie  ancient  seat 
of  the  oemmic  arts.  Whether  we  eonsider  tlie  iinr>rovements  effected  by  'Werlgewood  in  tbe  matf^ial^  the 
twotis  procesaes  of  manufacture,  or  the  artistic  skill  which  is  di.'iT)hi)'e<l  in  bis  productions,  and  upon  which 
he  apansd  no  cost,  we  must  look  upon  him  as  the  father  of  Britinb  fictile  mjimifacture,«,  and  worthy  to  rank 
with  Liica  dclla  Robbia,  Pallis»\\  lleaunuir,  ami  Bottgcr.  Indeed  in  the  artistic  point  of  view  it  is  ques- 
tionable whether  any  other  Euglisb  manufacturer  has  ever  pro<luceil  articles  of  purer  and  more  elevated  tante 
titan  Wedge  wood. 

In  the  precedin)»  observations  we  have  only  noticed  the  develonment  of  the  common  pottery  ware  inKngland ; 
but  long  nrior  to  Wedge  wooifs  successful  inventions  attempts  bad  been  made  to  produce  true  porcelain,  but, 
which,  .IS  ui  France,  eventuated  in  pixKlueing  a  knid  of  semi- vitrifietl  glass.  It  would  apfiear  that  a  factory  for  the 
manufacture  of  this  kind  of  ware  was  establishes!  at  C'helsea  as  etu'ly  Jis  the  year  lGi)8.  The  articles  made  were 
inferior,  and  painted  in  imitation  of  the  Chinese:' ;  but  in  the  year  1740  it  appeju-s  to  have  acfjuired  some  im* 
Under  the  patronage  of  the  Duke  of  Cumberland^  and  some  otiier  persons,  it  attjiined  its  highest 
during  a  period  of  about  fifteen  years^  trom  1750  to  1765.  Coeval  with  the  establishment  of  tbe 
'  'a  was  one  at  Stratford-le-Bow,  wheni  a  \evy  siraihir  kind  of  ware  was  uuide,  known  as  Bow 
luch  sought  after  by  collectors  ;  the  factory  did  not,  however,  survive  very  long,  having  been 
in,  imi^  the  periotl  at  which  Chelsea  bad  ac<juired  its  greatest  celebrity*  In  17t")0  a  manufactory 
ot  was  commenced  at  Derby,  to  which  the  workmen  and  artists  employetl  at  Chelsea  went  after 

th^.  ,.,..,.,  was  given  up.  In  1751  the  Worcestt^r  Porcelain  Companv  wa^  fomuled  through  the  extortions 
of  a  Dr.  W^all  of  that  city,  to  whom  is  usually  attributed  the  invention  of  printing  patterns  upon  earthenware ; 
and,  in  1772,  a  factory  was  set  up  at  Coalport,  which  also  rose  to  eminence  under  the  rlirection  of  John  Turner, 
who  was  tndmx*d  to  come  from  Worcester,  and  to  whom  tbe  invention  of  printing  of  patterns  upon  earthen- 
waw  is  also  attributed.  lie  may  have  improved  t!ie  art,  but  it  was  certainly  known  before  bis  time.  The 
manufacture  of  porcekin  did  not  thrive  af\er  tlu^  invention  of  Wedgewood;  linng  little  superior  to  his  ware, 
although  far  dearer,  indeed,  m  dear  that  Dr.  John.-ion  says*,  in  refer^uice  to  the  Derby  china,  in  1777,  that  he 
ctmUi  have  veaseb  of  silver  as  cheap  as  those  made  of  porcelain.  Ilenee  no  manufacture  of  true  hardporoe- 
laixi  was  established  in  England  until  within  the  last  lew  years. 

Mr.  Shaw,  in  bis  '*  Chemistr)^  of  Pottery,''  thus  enumerates  the  successive  inventions  which  were  intnxluoed 
irrt«t  tbe  manufacture  of  Statlbrdshire  ware^  and  which  led  to  the  present  unrivalled  position  of  this  great  and 
iiDfiortant  trade : — ''  In  this  succession  I  find  the  common  brmcn  ware  till  lf>80;  then  the  She  1  ton  clay  (long 
prcvioudy  used  by  the  tobacco -pip*  luuki'rs  of  Newcastle),  ndxtMl  with  grit  from  Baddeley  He»lge,  by  Thomas 
"Ics ;  oi coarse  white  $tone-tmtre^  and  the  same  grit  and  can-marle,  or  cbmcb  of  the  coal-seams,  by  his 
er.  into  brown  stone-ware.     The  croiieh-icnre  was  lirst  nuidi^  of  Cfimmou  potters'  clay  and  grit  from 

el  Cop,  and  afterwards  tlie  grit  and  can-injirle,  by  A.  Wcdgi'wood,  of  Burslern,  in  1690;  and  the  oehruous 

\  cbiy  and  manganese  into  a  coarse  E^yptitm  black  \i\  1 1\M^  by  Wood^  of  Hot-lane.     The  employment 

(the  Devonshire  pif>e-clay  by  Twy  ford  and  Astbury,  of  Sheltou,  supplieil  the  white  dipjted  and  the  white 

^warti  fri>ra  which  the  transition  was  e;isy  to  i\m  ftini-ware^  by  DiUiiel  BirtU  of  Stoke:  the  chalk  body* 

r#,  by  Chattexly  and  Palmer,  ofHanley;  an<l  tbe  Queen  it-ware  of  the  celebrated  Josiah  WedgewootL 
VLr.  Thomas  Toft  intro«luce<l  aluminotis  shale,  orjire-hrirk  rhy;  Mr.  AV'^illiam  Sans,  mangan^Me  and  galena 
pidrurised ;  Messrs,  John  Palmer  an<l  Wilbam  Adams,  cnmmon  mlt  and  litharge;  IVIessrs.  Elers,  Brothers, 
redtla^,  or  marl  and  uchre:  Mr.  Joslah  Twyibnh  pipe-clay ;  Mr.  Thomas  Astbury, y?i*a< ;  Mr.  Ridph  Shaw, 
biuaiU^  ;  Mr.  jVaron  Wedgewood,  rfid  lead ;  Mr,  William  Littler,  calcined  bone  earth  :  Mr,  Enoch  Booth, 
wAii^lead;  Mrs.  Warburton,  soda;  Mr.  lialph  Daniel,  calcined  gypsum :  Jo^iah  Wedge  wo*  k1,  Esq.,  banfieSi 
Mr.  John  Cookwortliy,  decomposed  white  granite :  Mr.  Jam*'^  \iy\i\\^  British  hiolin  ami  petuntse  ;  Messrs. 
Laiber  and  Gf«»eil«  glaze  printmg;  Mr.  Warner  Edwards,  biscuit  painting;  Mr,  Thomas  l)aniel,  glaze  ena* 
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melling ;  Mr.  William  Smith,  burnished  gilding ;  Mr.  Peter  Warbmton,  printing  in  gold ;  Messrs.  John 
Hancock,  John  Gardner,  and  William  Hennys,  lustres ;  Mr.  William  Brooks,  enjgraved  landscapes  and 
printing  in  colours;  Mr.  William  Wainwright  Potts,  printing  by  machine,  and  continuous  sheet  of  paper; 
and  the  same  gentleman,  with  Mr.  William  Machin,  and  Mr.  William  Bourne,  for  printing  flowers,  figures, 
&c.,  in  colours,  by  machine,  and  continuous  sheet  of  paper." 

We  can  record  no  history  of  pottery  in  Ireland :  for  beyond  the  manufacture  of  coarse  glazed  brown  ware, 
garden  pots,  &c.,  no  manufacture  of  earthenware  or  porcelain  deserving  the  name  has  ctct  been  carried  on 
m  this  country.  A  great  many  stone-ware  jars,  dating,  perhaps,  from  the  end  of  the  seventeenth  century,  haw 
been  found  in  Ireland ;  but  although  msniy  of  them  may  have  been  made  in  the  country,  we  know  of  no 
positive  evidence  to  that  effect.  About  thirty  years  ago,  Mr.  Donovan,  of  this  city,  made  a  large  fortune  hj 
importing  white  glazed  china  from  England,  and  decorating  it  in  enamel  colours,  at  a  factory  on  the  North 
Wall ;  but  he  had  no  successor.  Salt-glazed  stone -ware  was  made  in  Cork  in  two  factories  about  fifteen  to 
twenty  years  ago ;  but  we  believe  the  manufacture  is  now  extinct,  an  observation  which,  perhaps,  also  applies 
to  the  rest  of  Ireland.  A  very  successful  effort  has  been  recently  made  by  Mr.  Walker,  at  Lame,  m  the 
county  of  Antrim,  to  produce  Rockingham  cane  and  black  glazed  ware,  many  specimens  of  which  were 
exhibited ;  and  we  hope  that  ere  long  this  branch  of  trade  will  take  root  in  the  country. 

Having  now  given  as  complete  a  sketch  of  the  history  of  pottery  as  our  space  would  permit,  we  shall  say 
a  few  words  upon  the  classification  of  the  different  wares  alluded  to.  For  this  purpose  we  shall  adopt  the 
classification  of  Brongniart,  the  greatest  modern  authority  upon  the  ceramic  arts.  This  classification  is 
foimded,  in  a  great  measure,  upon  the  nature  of  the  materials  employed,  and  coincides,  in  many  respecta, 
with  the  historical  development  of  the  manufacture.  Pottery  mav  be  first  conveniently  divided  into  two 
great  divisions: — 1.  Pottery,  properly  so  called;   and  2.  Porcelain.      The  subdivisions  of  the  first  cUs 


Soft  Pottery, 


'Unglazed. 

Lustrous. 

Glazed. 

Enamelled. 

Ti-wi  r^**^^r  jfFinfi  earthenware. 

Hard  pottery Istoneware. 


Soft  pottery  is  composed  of  clay,  sand,  and  lime,  a  mixture  which  would  be  represented  by  a  commoD 
marly  clay ;  it  is  easily  scratched  with  a  knife,  very  fusible,  and  hence  the  term  "  soft"  applied  to  it.  The 
subdivisions  are  founded  u|)on  the  presence  or  absence  of  a  glaze  and  its  nature :  thus  a  garden -pot  wodd 
represent  the  first  subdivision,  which  would  include  bricks  and  tiles,  and  jars  moulded,  or  vases  turned 
upon  a  lathe,  whether  pale -yellow,  red,  ashy  gray,  or  black.  The  ancient  utensils  and  vases  of  Eg^-pt,  the 
old  Roman  water-jars,  the  Spanish  tinajas  and  alcarazza*s,  and  some  common  pitchers,  pans,  and  crocks,  are 
examples  of  the  first-named  colours ;  while  Egyptian  mummy  cones,  many  bottles  and  amphorae  of  andent 
(ireece  and  llome,  and  of  Peru,  India ;  chimney-pots,  milk-pans,  &c.,  are  red ;  the  old  Celtic  cinereal  oms 
are  examples  of  the  gray ;  and  the  vases  of  Etmria  and  Volterra  among  the  ancients,  and  the  black  ware 
of  Staffordshire  among  the  moderns,  represent  the  fourth  colour.  The  second  subdivision,  or  lustrous  soft 
pottery,  arc  simply  the  last-mentioned  kinds  covered  with  a  very  thin  glassy  coating,  such  as  many  of  the 
Egyptian,  Tyrrhenian,  Etruscan,  Greek,  and  Roman  vases  of  the  finer  kinds.  ITie  third  subdiWsion  consbtts  of 
vessels  made  of  the  same  materials  as  the  first  and  second  classes,  but  coven'd  with  a  thick  varnish  or  glaze 
produced  by  dusting  the  object  over  with  lead  ore,  or  with  a  mixture  of  lead  ore  and  clay,  sometimes  coloiirKi 
with  oxides  of  other  metals,  as  iron  and  manganese.  The  common  glazed  pottery  of  all  the  world  affi»rd5 
examples  of  this  kind.  The  fourth  class,  or  enamelled  soft  potter}',  is  formed  of  much  the  same  bo<ly  a*  all 
the  varieties  mentioned,  but  is  generally  of  a  lighter  colour,  and  is  covered  with  an  opaque  enamel  consisting 
of  a  glass  made  of  sand,  andoxide^s  of  tin  and  lead.  The  opacity  of  the  glaze,  which  de|)ends  ui)on  theoxidt' 
of  tin,  hidt^s  the  colour  of  the  body  or  bisque,  and  admits,  therefore,  of  this  kind  of  ware  being  de<*orated 
with  painting.  The  ^loresco-Spanish  and  Catholic  Spanish  ^Vzulejos,  the  articles  made  by  Luca  della  Robbia, 
Majolica  orFaenza  ware,  Pallissy  ware,  Delft,  Majohca  of  Nuremberg,  &c.,  are  examples  of  this  kind  of  5oft 
pottery. 

Hard  pottery  is  the  intennediate  stage  between  the  soft  clay  wares  and  porcelain ;  its  hardness  and 
slightly  vitrified  appearance  distinguish  it  from  the  former,  and  its  opacity  from  the  latter.  It  is  subdivided 
into  two  kinds  : — 1.  Fine  earthenware,  in  which  tlu*  body  is  more  or  less  white,  and  the  glaze  a  lead  glass  of 
which  Wedgewood  ware  was  an  examj)le  ;  and  2.  Stoneware,  which  is  formed  of  more  or  less  coloured  dhXf, 
sometimes  unglazed,  or  covered  with  a  soda  glass  produced  by  the  decomposition  of  common  salt.  CommoD 
jars,  sewerage  pipes,  &c.,  are  examples  of  this  kind  of  ware. 

Porcelain  diffiirs  from  earthenware  by  being  translucent,  being,  in  fact,  an  opaque  paste  of  clay  perroeated 
by  a  kind  of  glass,  exactly  as  paper  is  by  wax  in  wax  paper.  The  body  or  paste  is  always  hard,  and  gene- 
rally of  a  pure  white  colour;  and  relatively  to  soft  pottery  very  infusible  ;  and  is,  perhaps,  in  all  instances, 
made  of  kaolin,  derived  from  decomposed  felspar.  The  glaze  is  formed  of  un decomposed  felspar  and  quartz, 
with  sometimes  g}psum,  boracic  acid,  &c.,  but  never  lead  or  tin.  There  art^  three  distinct  kinds  of  porcelain, 
d(;pending  chiefly  upon  their  relative  fusibility,  and  consequently  upon  their  composition.  First,  true,  or 
porcelain  with  a  naturally  hard  paste,  composed  of  kaolin,  and  glazed  with  felspar  containing  quartz,  whidi 
IS  hanl  and  translucid,  the  glass  not  being  liable  to  be  scratched  by  a  knife ;  Chinese,  Japanese,  I^'Ain,  I>resdon. 
and  other  (ierinan  porcelains,  and  modern  Sevres  (since  1709),  are  examples  of  this  kind.  TTie  stHX>nd  kind 
of  porcelain  is  much  more  fusible,  the  glass  may  he  scratched  with  a  knife,  the  body  or  paste  is  said  to 
be  naturally  soft,  and  it  consists  of  substances  which  may  be  fused  with  comparative  facility.  Modt-m 
English  china  which  contains  gjpsuin,  Ixmes,  &c.,  is  of  this  kind  ;  old  English  china  is  also  of  the  same 
kind,  such  as  Chelsea,  Derby,  Bow,  and  Worcester.  The  third  kind  is  composed  of  difficidtly  fusible 
materials,  but  rendered  fusible  by  the  addition  of  salts,  an  example  of  which  we  have  given  in  the  ol'^t 
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of  old  SctTes,  which  h  the  typical  example  of  this  kiorl  of  porcelain,  aiid  hence  said  to  ha  U>nn*t\  otu  puste 
iirtificially  soil.  The  celebrat^I  Capo  di  ^lonti  (jorot'luiii,  troDi  tieiir  Naples,  ancl  that  known  »*»  Buen  Retiiti* 
frofn  Mudrid,  are  also  examples  of  this  ldti<l. 

Bt'Siide^  the  UluMtrations  of  tlie  ditTenait  kinds  of  soft  potten%  stoneware,  and  English  china,  true  porce- 
lain WAS  Abundiintly  illustrated  bv  a  pH>d  roUertion  ot  Chinese  and  Japanese  ware  in  Ilewet's  Chiiie«e 
ifollertion ;  by  the  splendid  collection  of  niodiTii  Snrvs  ware  contribute*!  by  the  Fn^nch  (ktvernment,  and 
~^  prliich  were  spieeimeiis  of  rare  beauty;  and  by  the  eoiTesponding  eolleetions  of  B4^rbn  pon-ebiin  coii- 
by  the  King  of  Prussia.  The  valuable  and  welJ-sclected  collection  of  old  jmnvlain  contribiited  by 
h  Honounible  Cienerid  Lygon  repre^tented  many  of  the  varieties  which  we  have  allu<led  to  in  the  pivsent 
iiotii*e,  such  a^  old  Dres4k'n,  lk;rlin,  Vienna,  Fui*stenbiirg^  Capo  di  Monti,  old  SevTea,  Derby,  Chelsea,  old 
Wuroi?8ter,  Coali>ort^  A:c.  On  the  whole,  perhaps,  the  best  and  most  eompletifly  ilJuatrated  branch  of 
industry  in  the  Exhibition  were  the  ceramic  uianulactnres W.  K.  S» 


1.  Battam  &  Sox,  Gougb-sqaare,  London,  Manufac- 
tmem — A  collection  of  terra  ootta  va^^cs,  copied  from  the 
antique  in  the  Britiiih  ;^(uscuni  and  other  coUc<:tionB. 

t,  Beuu,  J,  &  Co.,  GUsgow  Pottery*  Glasgow,  Ma- 
tmhetereiih.  —  Dinner  aervked,  in  pearl  and  Mune-ware; 
ilMMft  aemce  in  peafl-ware;  tea  service  In  porei^laln 
Uvitt  serricca,  lu  various  stj'Ies;  juk:*  in  pearl -ware  aad 
Fvun ;  aaU-cellar  (nhell  and  dolphin)  in  Pariau ;  can- 
dlflttkki*  in  pearl- ware ;  Ariosto's  inksstaud,  after  tliti  an- 
tique in  Parian  ;  corniico|aa»  (stag's  head)  after  the  autique^ 
^||ieftrUwar«;  vases,  in  Parian,  pi'Arl-ware,  and  temi-cotta; 
tof  Jeony  Lind ;  i^utuette^  of  Dante,  Petranilu  KOineny^ 
the  Qu**en"#  Wake,  and  niotielled  by  Mur^^man),  in 
balui^tmde  and  large  vesKils  in  t^rra  cotta  ;  fancy 
'  pol*  in  majolica  ware ;  witli  otlier  articles  in  Parian, 
,  Ininatone,  &e. 

a.  Borj|.vE,  J.^  &  So3f,  Denby  Pottery,  near  Derhy^  Ma- 

imCieCIIIVik — 6laze«l  van*^  vix, :— liottle*  for  ink,  btackin^, 
porter,  giniier  licer,  etc  ;  feet  and  rarriafie  warmers  jars, 
Js(j^  6cL  I  TftiCi^  flower pot»,  wine,  txitter^  and  water  cooler^ 
in  tnEeeuit  war,  manuracruriHl  fi^mi  the  satne  day  as  th« 
IpbuMd  wrare;  electric  telt^niph  in^alatiirft. 

4.  CopKLAJTD^  W.  T.f  Manu&cturerf  Stoke-upon-Trent, 
and  New  Bond-street,  London. ^ — ^Wofks  in 
*  |Min*elain'^  in  great  variety,  after  eminent  artists  j 
I  in  punt;<JAiD^  compriaini^  vaM:*of  tiifferent  tdnda,  de»- 
mn  vtd  u»  ^enrlcea,  sbba  and  other  articles;  Aamplee  of 
pfimal  csrUienwarcv 

X  Da^ELi^  A,  B.  &  R.  P.,  Wi^ ore-street,  and  New 
Boad-itrert,  London,  ^ — Variety  of  ortmnif^iital  porcelaui 
TMUMk  iny%  itd^tandjs  &c. ;  ipecLmejis  of  platen,  and  cups 
ind  gaiidsrs,  iu  Sevres  stjde,  '*  Rrjise  I*iibarrj'/'  &c* ;  a  pat* 
ten  plute  of  the  rv>yal  dessert  berviee,  executed  by  cora- 
BMod  of  Her  Majesty,  and  preseoted  to  the  Kmperor  of 

6k  Dekbestg,  J.f  Middleton,  Co.  Cork. — Specimens  of 
ta^ipdaliire  china  and  Rockioghflm  ware,  made  by  Thomas 
Gfien,  Feoton,  Stafrotdshtre,  from  clay  found  at  RoiiolUu, 
^0/fk  fUrlKnir. 

7.  Ejoxm,  W.  H.  &  Co.,  Royal  Porcelain  Work*,  Wor- 
3faniifflciiiTeii& — "  The  Shake^^pcare"  de^rt  service, 
roupt  in  ftatuan'  illu-*arativu  of  the  '*  Tklid-^utn- 
niiim,"  modelled  by  W.  B.  Kirk,  A.  R.  H.  A- ; 
from  malerialif  principally  the  prtwJure  of  Ire- 
Tom  and  Eva,"  in  statuary  porcelain,  bv  W. 
^»  ,„..t  of  the  Duke  of  LeiiL-ter,  in  Iruth  statuary 
lin,  Mtd  etatmetteof  Dr,  nahnomaun,  in  porcelain,  by 
UK  artiii  ;  bust^  of  W.  Dargan,  £«q.f  and  8u-  Roijert 
by  J.   &  Jone&,  in  "Iri«h  statitary  poroelain;"  the 
>  aitd  Wellington  vaeea,  by  J.  Kirk,  A,  E-  H,  A.,  in 
I  fltatuary  porcelain ;  tams  ;  groupa  of  animali ;  wed- 


dinff  tray  and  vase;  flpecimena  of  Worcester  china,  dinner, 
deAiert,  breakfaat,  and  tea  services ;  cord  tray*,  exld  biting 
spevimena  of  painting  on  porcelain ;  dcj>?iiner  and  ink  trays, 
^u  ;  iMiiuted  va^es ;  spccimetis  of  the  old  \V' yrceattjr  fiaint' 
ing  on  vaaed,  cabmet,  cupa. 

8.  L  KETCH,  T.,  Dame-street^  Dublin,  Importer. — Slone, 
china,  and  earthenware,  compnaing  dinner,  tea,  breaJdkali 
and  toilet  nervices,  &c. 

9.  Ltoon,  Gehtsbal  tub  HoxoirHAnLc  Edward, 
Spring  Hill,  Broadway,  Worccaterahire,  Proprietor. — Sped- 
mens  of  foreipi  and  BritL^h  porvelain^  conaiiiliBg  of  upwaida 
of  sixty  dhfcTL^nt  piece:*. 

10.  1L%YKB,  T,  J.,&  Joasrit,  Dale  Rail  Pottery,  Long- 
port,  StaiTordiibireu — Parian  itatuette:!^  voAes,  &c, ;  9tiiae 
china,  real  ironatone,  opaque  iwrcelain,  earthen warti,  Stc* 

11.  RirKiwAY,  J.  &  Co.,  Staffordshire  Potteries, — China 
and  earthenware  in  variety, 

12.  RoK,  Geoboe,  D.  L,,  Nutley,  Donnybroolc,  Pro- 
prietor.— A  liarlequin  set  of  rich  Berlin  china  in  a  glll<tiM^aM; 
twa  vaae«  of  Seyrea  china,  omamenteil  with  paiiitinirs,  nt- 
Ueved  in  gold ;  two  Ctdneae  decanters  of  Dresden  china, 
and  ^hadcA. 

13.  RoeE,  J.  k  Co.,  Coalbrookdale,  Shropshire,  Mana- 
facttirera:  Gregg  &  Son,  Upper  Sa^kville-iitreet,  Dub- 
lin, Exhibitersi. — China  dinner,  dea^rt,  and  tea  nenrlcta, 
in  Celtic  body,  a  new  citmpt>aition ;  vAi«es,  idmilar  to  Sevres 
china  ;  trayd,  ink^tauds,  iJcc,  Aimikr  to  Sevres  china ;  jare, 
beakers,  &c.»  in  ctdotire<t  rhinu;  Parian  Htatuaty  grottp,  from 
tlve  '*  Faerie  Queen  ;'*  iar^ije  Parian  pierced  va«e  tuppdvted 
by  aea  horses ;  large  jo^roup)  of  **  Pock  and  companiotia,"  flrotn 
**  Midsummer's  Night  Dream  ;"  cabinet,  deseert  plates*  and 
tea  cufia ;  new  **  supper  service,"  complete. 

14.  Ri?FFORD,  F.  T.,  Stourbrid^^  and  Wharf  City 
Hovad,  London.  Manufacturer.^ — Porcelain  twith  (fiatenteei, 
Rnfford  and  Finch) ;  the  body  of  lire-clay,  the  inner  surface 
veneered  with  porcelain,  and  glazed  as  pottery,  both  white 
and  marbl& 

15.  Tanuf,  T.,  BalBncolllg,  Co,  Cork,  Proprietw. — Bto- 
dem  Settles  cup  and  saucer,  painted  with  f)ortn(iit  and  9<.'en«s 
from  the  life  of  the  Ducheat  Do  La  VaUit^rc  ;  old  Sevrta  cap 
and  i«aticer,  with  miniature  portrait  and  monogram  of  La 
Prince^oe  de  Lamlmlle. 

16.  Warren,  C.  M.,  E*iox-?treet,  DnhUii,  Importer. — 
Statuettes,  group,  and  bust,  in  Piirian  ;  china,  table,  deaKrt, 
bTeakfa:it,  tea  and  coffee,  and  toilet  iervioei;  atone  and 
earthenwai«* 

17.  WKammoue,  BitOTtiBiia,  London,  Importem^ — Co- 
pies in  porcelain  of  Thorwaldscn'a  sculfjtunja,  pn^luced  at 
the  Royal  Porcdain  Manafaetory  in  Copciihagt;n;  sLaluettit<s 
in  great  variety. 


CLASS IXYL 


FUENITURE  AND  UPHOLSTERY,  INCLUDING  PAPER  HANGINGS,  PAPIER  MACHE,  ETC. 

THE  objects  comprised  in  this  class  are  of  general  interest,  from  their  being  so  intimately  associated  with 
the  comforts  and  conveniences  of  civilized  life ;  and  their  proper  construction  is  of  great  importanoe, 
both  in  a  utilitarian  and  artistic  point  of  view,  from  the  great  influence  which  the  articles  hj  whicn  we  are 
constantly  surrounded  exercise  on  the  mind,  and  the  extent  to  which  they  retard  or  facilitate  the  progress  of 
popular  artistic  education.  While  furniture  but  sparingly  admits  of  ornament  without  offending  good  taste, 
on  accoimt  of  the  inadaptation  of  the  material  employed,  as  well  as  the  uses  for  which  it  is  designed,  other 
departments  in  this  class  afford  abundant  opportunities  for  artistic  display;  the  business  of  the  upholsterer 
and  decorator  being  of  a  purely  artistic  character,  and  the  production  of  papier  mache  goods  being  porelj 
what  is  called  an  art-manufacture. 

I.— FURNITURE  AND  UPHOLSTERY. 

In  this  department  of  the  Exhibition  there  was  an  adequate  representation,  so  far  as  regards  the  finer 
and  more  elaborately  ornamented  articles.  However  much  this  class  of  objects  of  any  kind  are  to  be  admired, 
it  is  to  be  recollected  that  their  use  is  confined  to  the  few ;  and  in  an  educational  and  utilitarian  point  of 
view  we  arc  disposed  to  attach  much  more  importance  to  an  illustration  of  improved  and  tasteful  coostnic- 
tion  in  the  articles  coming  within  the  reach  of  the  middle  classes  than  in  those  intended  for  the  wealthier 
portion  of  the  community'.  But  in  this  respect  the  department  of  the  Exhibition  to  which  we  now  direet 
attention  was  sadly  deficient.  Of  the  commoner  descriptions  of  articles  there  were  few  iUuatrationa.  Oar 
cabinet-makers  evidently  believe  that  they  best  recommend  themselves  to  the  notice  of  the  public  by  pio- 
ducing  goods  displaying  all  sort  of  elaborate  ornamentation  in  carving  and  inlaying.  They  accoi^ing!7 
devoted  themselves  to  this  object  in  preparing  for  the  Exhibition,  and  we  are  free  to  confess  that  t&j 
achieved  a  considerable  degree  of  success  in  its  attainment.  The  production  of  such  articles  we  are  by  no 
means  prepared  to  undervalue ;  on  tlie  contrary,  we  believe  that  without  these  the  Exhibition  would  not 
have  been  complete.  But  the  exchision  of  the  more  gorgeous  and  expensive  articles  of  furniture  we  <lo  noc 
regard  as  a  greater  mistake  than  confining  attention  solely  to  them.  In  the  construction  of  the  furniture  of 
the  middle  classes  there  is  unquestionably  much  room  for  improvement;  and  the  illustration  ofjudidoos 
attempts  in  this  direction  would  be  a  matter  of  primar\'  importance.  In  looking  through  the  exhibition  of 
decorative  art  in  bronze  and  other  metals,  we  could  not  fail  to  be  struck  with  surprise  at  the  great  degree  of 
success  which  has  been  attained  in  combining  graceful  forms  with  utility,  and  at  moderate  prices — not  merelT 
in  the  collections  of  the  Continental  manufacturers,  but  also  in  those  of  the  Coalbrookdale  Company,  o( 
EHkington  and  ^lason,  and  of  a  numlxjr  of  others.  A  similar  degree  of  success  is  not  attainable  in  wood,  and 
therefore  not  to  be  calculated  on.  But  it  is  beyond  doubt  that  much  remains  to  be  done  in  the  improvement 
of  the  construction  of  the  common  articles  of  domestic  furniture ;  and  we  believe  that  some  of  our  cabinet- 
makers would  have  served  their  own  purpose  more  efTectually  by  successful  efforts  in  the  direction  here  indi- 
cated, than  by  the  exhibition  of  the  most  costly  article  which  can  adorn  the  palace. 

At  the  Exliibition  of  1851  the  collection  of  furniture  was  obnoxious  to  the  same  remark,  and  the  Jury 
intrusted  with  the  duty  of  reporting  on  that  class  observe,  that  "though  fully  sensible  of  the  great  beautrof 
many  of  the  ornamental  works  in  furniture,  yet  we  regret  that  there  have  not  been  more  specimens  of  ordiziaxy 
specimens  for  general  use ;  works  whose  merits  consist  in  correct  proportion,  simple  but  well-considered 
design,  beauty  of  material,  and  perfect  workmanship."  This  occurred  in  1851,  yet  we  have  to  regret  pre- 
cisely the  same  circumstance  in  1853. 

As  an  illustration  of  the  extent  to  which  utilitarian  articles  were  passed  over  in  the  overweening  desire 
of  the  great  majority  of  the  exhibiters  for  show,  we  would  call  attention  to  the  remarkable  fact  of  scarvelTi 
single  article  of  bed-room  furniture  being  exhibited.  The  reason  of  such  an  omission  was  obvious  to  thow 
who  attentively  examined  the  several  collections.  The  furniture  of  bed-rooms  does  not  generally  m£M 
an  opportunity  for  the  display  of  that  high  degree  of  ornamentation  in  carving  and  gilding  so  much  songlrt 
afYer  by  the  great  bulk  of  toe  exhibiters  ;  and  hence,  in  making  up  collections  for  the  Exhibition,  it  reoerred 
no  attention  at  their  hands.  It  must  be  conceded,  however,  that  m  the  modification  of  the  furniture  of  our 
bed-rooms,  especially  with  a  view  of  combining  elegance  and  economy,  much  still  remains  to  be  done ;  and 
successful  efforts  in  this  direction  would  have  formed  highly  acceptable  contributions  to  the  Furniture  Coort 
of  the  Exhibition. 

Extravagant  ornamentation,  without  much  regard  to  appropriateness  of  design,  is  the  great  mistike 
usually  committed  in  the  manufacture  of  the  higher  class  of  furniture  ;  but  there  is  another  error  whidi  b 
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eqiiaUy  to  be  avoided,  and  of  which  thu  Exhibition  furnished  abundant  tlIti*ttrations — the  nse  of  inappro- 
priate materials  both  in  eon:9tructi<jn  and  omameDiatioQ.  llie  extended  u^e  of  papier  mache  in  the  fortna* 
licm  of  A  Tttrietj  of  articles  Jbr  useful  and  ornamental  purposes  has  le*l^  tor  example^  to  an  application  of  this 
mbrtatioe  altoigether  out  of  charai-ter  with  its  peculiar  proiierties — wg  allude  to  tbe  construction  of  chairs 
Slid  the  wroaller  class  of  tables  for  the  drawin^-rocim  and  thi^  bfjudoir,  ITian  thi«,  however,  there  can  lie  no 
greater  mistake.  A  papier  nuiche  table  or  chair  can  scarcely  have  the  degive  of  strength  vvliich  we  expwt 
in  tb»*  j»midlest  articles  of  this  kind;  and  even  il'it  had  it  must  convey  the  idea  of  iuj^L^'unty.  Tliis  is  an 
iUusti^atlon  of  the  total  mijapplicattOQ  of  a  material  eaisable  of  being  formed  into  i?onie  of  the  most  beautiful 
articles,  but  which  in  the  construction  of  such  an  obJL'ct  as  a  table  is  comparatively  worthless.  Again,  thert* 
I  ftunll  table*  in  the  Furniture  Court  composed  of  leather  and  giitla  percha,  which  would  ]>osj^ibly  lie 
nriiig  of  commendation,  if  wo  had  no  sneh  iiubstanee  at?  wood  of  which  to  nuike  our  tables  ;  but  which  we 
regard  an  nothing  better  than  ab^turditiea,  and  aa  being  altogether  unwoithy  of  a  place  in  the  Exhibition 

In  the  manofacturc  of  articles  of  furniture  certain  definite  principles  fihonld  l>e  kejit  in  view.  The  con- 
struction itself  should  be  evident,  and  if  ornamentation  be  introdnoed,  it  should  l>e  by  decorating  the  construe* 
taoo^  and  not  by  overlapng  and  disj^^iisin^  it*  Iteauty  of  design  does  not  necessarily  imply  hi  j;h  ornamentation. 
Tlie  most  siniple  article  may  be  reaMy  benntifnlH,  while  some  of  the  elaborately  omamentid  objects  sin*  abso- 
htliely  offensive  to  good  taste,  from  tlie  attentiou  being  chletly  dii-eeted  to  the  })rcKluetion  of  a  profusion  of 
fiu)4>ir  workmanship.  It  must  be  constantly  borne  in  mind  that  unneccssar)'  embellishment,  besidejs  needJesaly 
addinjsi  to  the  i»^t,  interferes  with  the  use  and  conveniemx*  of  the  object ;  and  f^oo<l  ta^te  will  be  best  eon- 
soil^id  by  seeking  to  attain  the  greatest  eilect  by  the  smallest  jKJssible  amount  of  ornament 

Several  varieties  of  wood  are  us<*d  for  making  furniture^  but  the  most  gcnerall)'  employed,  and,  we  may 
add,  that  bc'st  adapted  for  the  greatest  variety  of  objects,  is  mahogany.  This  material  is^  however,  of  com- 
■*--  '  '  'tn>dem  introduction  for  the  purpose,  its  first  use  in  England  for  cabinet  work  being  about  172(1. 
the  puqiose  apjx^ars  to  have  been  aBcertaiued  through  tin  accidental  circumstance :— A  West 
iptmu,  nametl  Gibbons,  gave  a  few  planks  of  maliogany  to  his  brother,  then  an  eminent  physician 
in  I^ndon;  and  being  bn>ugbt  aertis.^  the  Atlantic  as  ballast^  no  special  value  was  assigi^ied  to  them.  Dr. 
Gibbons  wished  to  use  them  in  a  house  which  he  was  building  in  King-slni-tT  Covent  Garden  ;  but  the  work- 
men threw  them  liside  an  useless  from  the  hardness  and  the  consequent  dilfieulty  of  working  the  wood  with 
their  tooU.  Subsecpiently  a  piece  of  it  wa^*  u.«ed  for  making  souie  common  articles  for  Uie  kitchen,  in  which 
hjfpptnmd  to  io  much  advantage  that  a  bureau  waji  aftenvard**  made  of  it-  The  line  colour  and  general 
^  !t  of  the  wooil  wert^  so  much  admired  in  this  article  that  sti-angers  were  brought  to  si*e  it^  and,  among 
T»,  tlie  DnchesA  of  Buekiugham.  That  lady  was  so  much  pleased  with  the  wo<k1  that  she  obtiuned  some 
fmm  Dr.  Gibbons  to  be  made  into  a  bureau.  It  soon  became  the  faishion  to  make  cal»inet  wurk  of  nm- 
bo^Auy ;  and  in  thif  case  the  verdict  of  fashion  was  fully  confirmed  bv  the  intrinsic  value  of  the  material, 
wliieii  has  since  brought  it  into  more  extended  use  than  any  other  kind  of  wood.  Rosewood,  wabiut^  and 
•ihotijr,  ane  abo  euiph*ye«l,  cbietlv  in  fancy  work  ;  but  when  we  consider  the  applicability  of  mahogany  for 
thatiat  all  kindfi  of  object*  includetl  in  this  class,  its  hardness  and  durability,  the  beauty  of  the  grain,  and 
llie  higis  |ioU^  of  winch  it  is  susceptible,  we  shall  find  that  it  exceeds  every  other  in  value  to  thtj  cabinet* 
makar. 

Into  a  dt^tailed  account  of  the  various  kinds  of  cabinet  work  it  would  not  he  possible  for  us  to  enter 
without  cxceeiiing  the  limits  of  such  a  notici*  as  the  present-  Of  manpn'terie  and  bidii-work  there  wen?  nu* 
misTDiis  examples  in  the  Exhibition  ;  and  there  were  also  many  gooil  sjiecunensof  oruiunental  carving. 

Wbile  much  of  the  elal«nitely  on^anitnted  work  was  of  a  character  not  admitting  of  complimentary  cri- 

ihenf  was  ahjo  much  which  eould  not  be  regarded  without  unqualified  tidmiration.     Tlio  gem  of  the 

it  waB  a  tnagnificent  carved  sideboiird,  exhibited  by  Jackj«un  and  Graham,  of  Ixmdon,  the  dcco* 

..«  .,r.u^ff;fj  ^^5  appropriate*,  consisting  of  game  and  fif^h,  fruit  of  diilerent  kinds,  bunches  of  grapes  and 

ley,  as  emblematic  of  the  viands  with  which  the  article  in  i]Ueslion  has  so  intimate  a  eonncJiion, 

fill-.,  iitliij  ix  specimen  of  decorative  carving  which  it  is  initKJssiblc  to  compliment  too  highly.    A 

an  J,  J.  Bmie,  of  Henn'^itret^t,  was  also  deserving  of  honourable  mention.   R,  Sparks 

\hlbited  oniamental  cabmet  work  which  would  do  credit  to  any  ef^abli)«hment» 

1  b«?  "luite  of  decorative  furniture  manufactunHl  by  A.  Jon<*  and  Son,  of  Stejjhen's-grc^n,  is  deserving  of 

mont  than  a  pas^iing  notice,  on  account  of  the  ambitious  charatHer  of  the  design,  and  the  elaborate  on»amen- 

laiiofi  which  is  exteude*!  even  to  the  smalle^st  articles.     Having  cfjme  si^veral  timers  Ix'fort*  the  public,  and 

iiKiivfispocially  during  the  Exhibitions  of  1851  and  1853,  this  suite  of  furniture  has  l>ecome  familiiy  idmost  to 

one.  The  furniture,  which  i*^  of  Irish  bog  yew.  Is  intended  to  illustrate  ancient  Irish  history  mid  antinui- 

tlie  ornamentation  being  derived  from  objects  of  interest  in  Ireland,  its  monarchs  and  tllustrious  cha- 

■«,  liistonc  events,  extinct  and  existing  aninial  and  vcgi*table  prmluetions,  national  emblems,  legends,  and 

meilta.  The  timber  was  selected  ou  acamnt  of  its  apprt:>priateness  to  the  object,  the  bog  yew  convincing 

iffoa  of  antiquity  by  its  peculiar  tints.    The  suite  comprises  a  cabriolet  ;M.ifa,  an  occasional  table,  a  circular 

^  a  tea  poy,  an  omnimn,  whist  table,  loo  table,  lady's  work  table^  stand  for  time-piece,  pair  of  pole  fire- 

r,  semicirculjir  side  table,  sarcophagu.^,  and  nnisie  temple. 

i  of  furniture  exJiibited  by  William  Fry  and  Co.  c<mtainc<l  a  variety  of  articles,  all  uncx* 
'    '-Ti,  and  Kome  of  great  lM.»auty.     An  ottoman  attracti'd  much  attention  as  showing  a 
fan  article  which  adunts  of  a  great  variety  of  tbnns,  which  is  not  necessarily  expen- 
Ik*  introduced  to  a  much  larger  extent  than  it  is  at  present. 

i<«  thia  notice  of  the  Fumiture  Court  without  an  expre.^ion  of  regret  that  the  Exhibi- 

1  adtirjuate  illusti-ation  of  turuiture  from  some  of  the  Continental  Stales*  whicJi  would 

m  boen  no  less  interesting  to  our  manufacturers  than  to  the  general  piiblic,    A  suite  of  drnwing*room  and 

"^  ' fnmiture  of  a  high  class  from  Paris,  Brussels,  Berlin,  or  Vienna,  w^ould  have  lie**n  eminently 

I  aflbrdutg  the  meaos  of  oompariaon  with  similar  articles  in  uk  Y^tq.    The  only  iUustratioai$  of 
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Continental  furniture  were  those  supplied  byThonet,  Brothers,  of  Vienna,  and  J.  Hassa,  of  same  place;  the 
latter  consisting  of  grotesque  forms  of  sofas,  forming  articles  so  deficient  in  all  the  necessary  requirements, 
that  we  should  not  regard  them  as  worth  the  expense  of  transit.  The  articles  exhibited  by  MM.  Tboiiet, 
Brothers,  were,  however,  deserving  of  attention,  on  account  of  a  certain  speciality  of  constractioa,  the  genenl 
use  of  which  in  the  cheaper  class  of  goods  would  tend  to  still  further  diminish  the  cost  of  production.  Thej 
consisted  of  chairs,  sofa,  and  tables,  the  former  having  cane  seats,  and  the  great  peculiarity-  consisting  m  the 
employment  of  bent  beech  in  imitation  of  rosewood,  so  as  to  dispense  with  the  usual  mortice  and  tenon  work. 
The  entire  framework  of  the  chairs  and  sofa,  and  the  stand  of  the  table,  were  formed  of  this  material,  beot, 
of  course,  by  the  aid  of  steam,  and  forming  rather  graceful  combinations. 

On  the  subject  of  Upholstery  we  have  little  to  say  in  connexion  with  the  illustrations  presented  by  the 
Exhibition.  We  may,  however,  observe  that  it  is  rather  remarkable,  notwithstanding  our  Schools  of  Design 
and  our  boasted  progress  in  the  application  of  art,  that  we  should  still  find  those  monstrous  misapplicatioiii 
of  worsted  work  to  pictorial  representation,  which  we  cannot  but  regard  as  a  disgrace  to  the  age  in  whidi 
we  live.  To  future  generations  it  will  be  matter  of  astonishment  that  in  the  first  half  of  the  nineteenth  oen- 
tury,  so  famous  for  the  discoveries  to  which  it  can  lay  claim,  the  production  of  fantastic  forms  in  what  is 
called  Berlin  work  should  have  occupied  months,  frequently  even  years,  of  female  education, — that  for  weeks 
in  succession  the  inmates  of  even  our  fashionable  boarding-schools,  instead  of  acquiring  some  knowledge 
which  would  be  useful  to  them  in  after  life,  devoted  their  time  to  the  production  of  covers  for  footstools,  wSb 
attempted  artistic  decorations  which  would  positively  ofiend  the  eye  of  the  veriest  savages.  Yet  such  is  the 
fact.  The  misspent  time  which  this  work  involves,  the  utter  worthlessness  of  the  material  which  caused  » 
great  a  sacrifice,  and  the  perversion  of  the  taste  of  those  engaged  in  it  to  which  it  must  give  rise,  have  led  to 
a  reaction  against  it;  but  the  ^eat  extent  to  which  pictorial  representations,  of  different  kinds,  in  this 
worsted  work  was  to  be  met  with  in  the  Exhibition  shows  that  it  still  enjoys  a  degree  of  favour  rmsdy  <fi*- 
proportioned  to  its  deserts. 

XL— ROOM  PAPERS  AND  DECORATIONS. 

The  objects  coining  under  this  head  comprise  decorations  for  walls  and  ceilings,  and  imitations  of  wood* 
and  marbles.  So  far  as  regards  the  space  occupied  they  did  not  constitute  a  very  important  feature  of  the 
Exhibition ;  but  amon^  them  were  many  specimens  not  only  of  much  promise,  but  which  reflected  great  credit 
on  the  establishments  in  which  they  were  produced.  There  is  no  other  department  in  which  the  sentimenti 
of  a  people,  on  matters  of  taste,  are  more  fully  illustrated  than  in  that  pertaining  to  the  decorations  of  their 
dwellings, — those  objects  with  which  they  are  most  familiarized,  and  which  in  turn  exert  an  important  infliMwiy 
on  themselves.  The  paucity  of  ornament,  and  even  what  little  there  is  of  a  vulgar  character,  more  cooda- 
sively  establishes  the  position  of  a  community,  as  regards  their  appreciation  of  works  of  art,  than  could  be 
done  in  any  other  way»  Wherever  a  true  knowledge  and  love  of  the  beautiful  exists,  means  will  not  be  wanting 
to  present  indications  of  it  even  in  the  humblest  cottage.  With  the  masses,  contrasts  of  glaring  colours  are 
too  much  sought  after,  to  the  neglect  of  those  more  sober  tints  which  a  higher  degree  of  refinement  wooM 
select.  In  bringing  about  an  improvement  in  this  respect  manufacturers  have  it  in  their  power  to  do  mucL 
by  giving  their  etlbrts  a  constant  tendency  in  the  right  direction  ;  at  the  same  time  we  must  bear  in  mind 
that,  as  their  chief  concern  must  be  to  pro<luce  what  will  find  a  ready  market,  they  must,  to  a  j^^vat  extent, 
Ih?  guided  by  the  popular  taste.  An  excess  of  ornament  and  high  colouring  find  favour  with  the  multitude  : 
and  we  need  not  be  surprised  that  they  should  be  produced  in  such  profusion. 

Paper  hangings,  and  decorations  of  which  room  papers  form  the  basis,  have  recently  become  of  great 
importance  in  these  countries  from  the  comparatively  low  price  at  which  they  are  produced,  and  the  conse- 
quent great  extent  to  wliich  they  arc  employed.  They  arc,  however,  of  comparatively  motlcrn  us**,  for 
although  it  is  over  two  centuries  since  pai)er  hanging^s  were  first  made,  it  Ls  within  the  past  few  yenrs  thit 
the  great  impetus  has  been  given  to  their  production  m  these  countries.  In  times  gone  by  room  papers  werr 
cxjnsidered  fit  objects  for  taxation  ;  and  this,  of  course,  involved  the  imposition  of  high  duties  on  imporirti 
goods,  thereby  preventing  that  improvement  which  is  an  invariable  conccmiitant  of  free  competition.  TTie 
home  trade  was  protected  by  a  duty  of  l'2fl.  per  square  yard  up  to  184G,  when  it  was  reiiuced  to  '2d.  A  gival 
increase  in  the  (juantity  of  imported  goods  followed  the  change,  and  great  progress  has  in  consi»<|uencv  Uti: 
made  in  the  art  in  the  short  interval  which  has  since  elapsed. 

In  the  manufacture  of  room  papers  it  is  obvious  that  there  will  be  as  many  diflerent  printings  a*  there 
are  colours  employed,  each  colour  being  the  object  of  a  separate  oj^ration  ;  and  each  block  fullowiiig  the 
other  on  the  guide  marks  left  by  the  previous  impression. 

The  great  tendency  of  modern  times  to  cheapen  the  cost  of  production  has  been  developed  in  the  mana- 
facture  of  paper  hanpnngs,  though  not  to  the  same  extent  as  in  many  other  departments  of  trade.  While  the 
finer  (jualities  are  still  preduced  by  what  is  termed  hand  printing,  machine  printing  is  successfully  used  frf 
the  cheaper  kinds.  The  introduction  of  machiner}-  of  this  class  only  dates  some  twelve  years  back,  abuot 
which  time  Messrs.  Potter,  of  Darwcn,  by  means  of  steam  power,  artificiid  drying,  an<l  an  endless  roll  i^ 
paper,  succeeded  in  producing,  by  surface -roller  jn-inting,  patterns  having  a  ver>'  good  effect  ;  sjn-cimexa 
showing  fourteen  colours  having  bwn  exhibited  by  them  in  ISol.  Tliis  machine  printing  is  difstined  to  com- 
pletely supersede  hand  printing  in  all  the  inferior  kinds  of  goods  ;  though  the  latter  method  of  protiactiao 
must  still  be  em])loyed  for  the  articles  of  a  superior  class.  The  whole  trade  has,  however,  btvn  much  improvnl 
by  the  recent  large  importations  of  French  papers,  the  effect  of  which  has  not  been  confintnl  to  the  mtr 
expensive  kinds,  but  has  even  extended  to  the  very  cheapest.  We  now  frequently  see  efforts  at  imitatioo  i/ 
French  colours  and  i)at terns  in  pajMirs  sold  at  a  few  ])ence  per  dozen  yards,  a  circumstance  the  tendency  cf 
which  is  hopeful  in  an  eminent  degn^e. 

Tlie  collection  of  papers  in  the  Exhibition  presented  many  specimens  in  which  good  taste  was  dlspIaTcd 
Of  the  attempts  at  decoration  we  can  say  little,  the  eflect  of  none  of  them  being  satisfiu^tory  ;  but  this  may. 
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ia  aoroe  degrwiT  be  accountcHi  for  by  tlie  absence  of  ad«itiate  arrangements  for  th«*ir  dij^plaj.  There  was  oue 
ambitiDiia  atU^mpt  at  decoration  on  tbe  north  t^ide  of  the  Fnrniliirf  Court,  but  the  ornament  was  out  of  all 
propordoii  to  the  s[iace  whicb  it  occupiecl,  and  the  cflt'ct  was  m  con3*>quen(i.>  anything  imt  agreeable,  Of 
pftiot«d  woodzs  there  weri*  many  bi»autiful  specimens  ;  and  t^orae  of  the  beat  of  these,  moreover,  were  executed 
hj  native  workmen.     Some  of  the  painted  doorg  in  this  department  hd  little  to  be  deaired J,  S. 

HL— PAPIER-MACHE  GOODS. 

Papier-inachfe  goods  have  of  late  become  of  considerable  importance?  as  articles  of  ntihty  and  of  decora - 
trro  fumitiiret  from  the  facility  with  wliich  that  substance,  can  bo  moulded  into  any  required  8ha;ie,  and  the 
great  extent  to  which  it  admits  of  omaraentation. 

Tlie  old  form  of  making  papier-maeht  from  [)ulp,  whenee  the  name,  is  but  little  practieod  m  England  at 
lirenot,  except  for  the  cheapest  articles.     The  mass  ia  now  fomunl  by  pasting  a  number  of  sheets  of  paper 
tojl^tlier,  a  orocess  first  emphjyed  in  the  year  1740,  by  Martin,  of  Paris.    The  advantages  of  this  proix-sfl  ate 
inoiBttAed  8o]i<lity,  firmness,  and  elasticity^ — at  the  same  time  that  the  mass  ift  readily  made  to  assume  the  full 
AmrpQiBe^  of  the  moulds.    The  article  is  formed  by  simply  pasting,  one  on  the  other,  a  number  of  sheets  of  a 
fioe  gray-t  dightly  sized,  nut  verj'  strong,  packing  paper*      The  paste  is  usually  made  of  a  mixture  of  glue 
kd  sCami.    The  sheets  thus  piisted  are  not  pressed,  except  in  particular  ease's,  but  are  nibbed  smooth  with 
^tnd  of  sxnootbing^iroD.     Ixigs  of  tables  and  other  siimlar  article)*  are  usually  fonued  upon  moulds,  or 
ntber  cores  of  well-baked  Wfx>d ;  each  ^heet,  as  it  is  pasted  upon  the  form,  being  carefiillv  ndjbed  smooth. 
Wien  a  sufficient  number  of  sheets  of  paper  have  l>e**n  pasteil  together  to  produce  the  required  thickness,  the 
matt  is  introduced  into  an  oven,  ordryiug-ehaniber ;  where  a  core  is  used  tlie  article  with  the  core  still  attached 
isj>laced  in  the  oven.    In  twelve  hours  the  *lr)'iiig  is  completed,  and  the  mass  l>ectmies  as  hard  as  wtKMl,  and 
at  a  uniformity  of  texture  yeldooi  found  in  wood^  it  is  tlien  cut  ancl  turned  as  rcMjuired,  hollow  articlcB  beitig 
tamed  externally  whde  still  adhering  to  their  core.     In  ct^rtain  cases  it  is  necessar}%  in  order  to  removL*  the 
oofe,  to  cut  the  papier-macbe  into  two  s}Tu.metrical  halves,  which  are  afterwanb  glued  together,  again  baked, 
and  then  turned.    The  next  operation  is  to  rub  the  atliclcs  smooth  with  pumice  and  sand-paper,  after  wlucb 
jhev  are  saturated  with  a  mixtiut;  of  oil  of  tar  and  Unsct^d  oil,  stovea,  lacquered,  and  ornamented  with 
^^Htigrid:  and  are  then  rt*ady  to  be  gild*jd,  or  inlaid  with  mothcr-of-pearL 

^^B^    TTiere  are  two  ways  of  employing  thi*  mot  her- of- pearl :  the  first  is  to  soften  the  shell  in  water,  and  while 
ta  this  state  to  saw  out^  by  band,  the  rough  form  wnkrh  the  ornanu'nt  is  to  haYe,  and  of  a  somewhat  larger 
aae  than  it  is  to  apjK^ar  when  subsequently  finished.     The  pieces  thus  cut  are  rubbed  perfectly  even  and 
fnnootk,  and  arc^  then  imbedded  in  their  pniper  places  on  the  article  in  a  thick  coat  of  the  tar  varnish,  of  the 
consistence  of  hone}',  which  ia  emjiloyed  for  the  ground  upon  wliich  the  finer  varnish  is  subsequently  laid. 
ITie  article  is  next  placed  in  the  lacquering  stove,  and  when  fidly  firied,  ia  again  coated  with  another  con  ting 
of  the  ground  vamxsh;  the  mot!ier-of-pearl  ornaments  being  also  covered,  and  again  stoveiL     The  mother- 
of-pearl  can  now  Im?  distinguished  oidy  by  the  inequality  of  surface  which  it  pr»>duces.     These  inequalities 
m  ground  otT,  by  which  the  mother-of-pearl  is  fully  exposed,  its  surface  l>ting  even  with  that  of  the  rest  of 
the  article.     The  whole  is  then  ready  for  painting  and  gilding,  and  receiving  the  last  coating  of  fine  vamish. 
Hie  aeeond  method  of  inlaying  is  that  patented  by  Jeenens  aud  Bettridge,  and  consists  in  reserving  the 
jyp^^ ......        1    :  „-  I ,,  sketching  it,  with  some  kind  of  vaiiiish  not  acte*l  upon  by  acid,  upon  a  piece  of  the 

ill  iied  upon  revolving  wheels,  as  in  the  other  case,  and  then  etching  away  the  surround- 

iiij^  L...jM,M.vv  ,v..  |M..  ,afus  by  means  of  an  acid.  This  jirocess  possesses  several  advantages,  one  of  which  is, 
that  it  is  mucJi  cheapt*r  than  where  the  dc^sign  is  c-ut  out  by  hand. 

The  process  of  painting  pn*sents  nothing  peculiar  ;  but  the  method  of  gilding  is  very  ingenious.  The 
part  to  be  gilded  is  covered  with  gold  leaf  just  before  the  coating  of  varnish  has  fully  dned,  and  while  it  is 
iAj]1  adhesii^e  enough  to  allow  of  the  gold  leal* adhering  to  it:  upon  this  gilded  surface  the  ornament,  which  is 
to  appear  in  gtild,  is  designed  by  means  of  a  copal  varnish,  or  of  a  solution  of  bitumen,  somewhat  like  Bruns- 
wick black,  which  resists  wat<?r,  but  is  sobible  in  oil  of  turpentine .  The  vanii'^h  is  then  allowed  to  dry  to 
mdi  a  decree  as  to  withstand  a  slight  rubbing,  but  still  to  be  readily  acted  upon  by  a  solvent.  Tlie  super- 
fiooos  gold  is  removed  with  a  damp  cloth,  whilst  that  prottK-ted  by  the  varnish  remains  attached ;  tlie  latter 
If  tlusa  dissolved  otiTwitb  tiupeutine,  and  the  gilded  ornament  exjxtsed.  The  whole  surface  is  subsequently 
Wwef^  with  a  coating  of  fine  eopal  varnish. 

The  nuuiidacture  of  articles  in  papier-mach^,  of  the  kind  described,  has  become  a  great  branch  of  trade 
in  Enjfland,  to  which,  intieed,  it  is  almost  confined.     For  many  purposes  it  posseasea  very  many  valuable 

R~  \s  hicb  would^  no  doubt,  recommend  a  mucb  more  extensive  use  of  it,  if  the  present  oppressive  and  ijjj- 

on  paper  was  removed.  The  tediousiiess  of  the  proct*ss,  joined  with  this  duty,  render,  however, 
co^i  i_<i  papier-mache  articles  so  ven'  high,  that  they  can  only  be  purchased  by  the  wealtliy.  Considering 
the  price  pai«j  for  them,  and  the  class  which,  aUme,  can  afibrd  to  purchfise  them,  but  little  taste  is  cxliibited 
in  tlie  '1- — '    m  of  English  papier-mache  goods. 

Till  \ire  was  well  ilhjatrated  in  the  Exhibition  by  several  manufuctorers;  and  Messrs.  Jennens 

and  Btu.  .-.^^ ,  ol  Birmingham,  contributed,  independent  of  articles  of  funiiture,  a  complete  and  excee<lingly 
mtaroaliiig  series  of  specimens  illustrative  of  the  process  of  manufacture  in  its  diil'erent  stages- — W,  K.  S. 


Miss  J.  A.,  Umer  Gardiner-etjeet,  I>ut>- 
I  chair,  in  tiift4EMl  work. 
1.  BaAXKT  4  M'DowELLt  SufTurd-strdett  Dublin,  Ma- 
DafftctoRZB. — Largi  ttudiogsiiy  dde-boiud,  supported  on 


two  carved  figai«fi,  repreMnthig Peace  and  Plenty,  with  the 
emblfiniB  of  Pamtitig,  Scti]ptan>,  ancl  Anhtt«ctur«,  curviMJ  on 
the  firoat  rail,  a  larg«  looking- gla«s  at  back,  in  a  car^-ed 
frame,  reproMiDtiog  Eo^and,  Ireland,  aad  Sc^itlaod,  with 
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the  emblems  of  Agriculture  on  the  bottom  rail;  window 
curtains  of  tabourette,  with  trimmings  suspended  from  a 
carved  and  gilt  pole,  and  original  design,  with  a  large  plate 
of  looking-glass  behind. 

3.  Boole,  Hugh,  &  Co.,  Crordon-street,  Glasgow. — 
Specimens  of  wall  decorations  and  panelling;  twelve  imita- 
tions of  woods  and  marbles. 

4.  BoswELL,  J.,  Dublin,  Manufacturer. — Patterns  of 
paper  hangings  ;  specimens  of  painting  for  house  decoration. 

6.  BoYLAN,  P.,  Grafton-street,  Dublin,  Manufacturer. — 
Pillars  for  busts,  painted  in  imitation  of  marbles;  gilt-carved 
tables,  with  tops  of  various  marbles  inlaid,  and  of  stone 
painted  in  flowers ;  stone  table-tops,  painted  in  imitation  of 
marbles,  and  in  the  Etruscan  style ;  gilt  flower  pilasters, 
carved  by  Gibbons ;  ornamented  tripod,  pedestals,  and  vases; 
specimens  of  paper  hangings  and  ornamented  painted  doors ; 
print-blocks  for  the  manufacture  of  paper  hangings  ;  frieze 
in  the  Etruscan  style,  executed  for  the  University  Gub, 
Dublin. 

6.  Boyle,  R.  B.,  Mary-street,  Dublin.  —  A  carved 
bracket ;  panel,  carved  in  alto  relief^  '^  The  wise  judgment 
of  Solomon ;"  a  hall  chair,  carved  in  oak. 

7.  Bradsiiaw,  Brothsrs,  Arran  Quay,  Dublin,  In- 
ventors and  Manufacturers. — Portable  iron  tube  bedsteads, 
brass  mounted,  with  screw  joints,  and  with  dove-tail  joints 
on  a  new  principle ;  portable  iron  bedstead. 

8.  Bradshaw,  R.,  Grafton-street,  Dublin,  Proprietor. 
— Drawing-room  window  curtain  of  crimson  satin,  bordererd 
with  crimson  and  ormolu  brocade,  trimmed  with  superb 
drapery  fringe,  tassels,  &c.,  the  carved  and  gilt  cornice  and 
the  design  by  Strahan,  of  Henry-street,  Dublin. 

9.  BuET,  A.,  North  Earl-street,  Dublm,  Designer. — 
Fancy  oval-shaped  table  in  walnut,  with  carved  block  and 
Gothic  pillar. 

10.  Byrne,  J.  J.,  Henry-street,  Dublin,  Manufacturer. 
— Pier  table  and  glass,  carved  in  the  purest  Italian  style, 
with  a  finely  moulded  black  and  gold  marble  top,  two  inches 
thick ;  a  walnut  cabinet  in  the  Louis  XV.  style,  with  out- 
line, enriched  with  ormolu  mouldings ;  a  set  of  dinner  tables 
of  fine  St.  Domingo  mahogany,  on  two  sliding  frames ;  a 
walnut  and  marqueterie  loo  table  ;  a  fancy  walnut  cheval 
screen  ;  a  pole  screen  ;  four  chairs. 

11.  Cahill,  S.,  M.  D.,  Stephen's-grecn,  Dublin,  Pro- 
prietor.— Flower  vase  of  black  woovl,  made  in  Bombay. 

12.  Carthy,  J.,  St.  Andrew-street,  Dublin,  Manufac- 
turer.— Perforated  zinc  fan  blind ;  royal  anns  on  zinc  blind; 
Italian  blind. 

13.  Chaplin,  T.,  Kilkenny,  Manufacturer. —  A  table, 
made  of  Irish  oak. 

14.  Cl.vrke,  C,  StephenVp-een,  Dublin,  ^lanufacturer. 
— Rosewood  cabinet,  with  marble  top,  antl  inlaitl  with  mar- 
queterie, with  richly  carved  consoles,  a  large  glass  at  top,  the 
frame  inlaid  with  maniueterie,  and  richly  carvcnl ;  a  Da- 
venport, on  richly  carved  consoles,  with  guard  at  top,  re- 
presenting the  Round  Towers  of  Ireland,  &c.;  rosewood 
cabriole  lounger,  with  circular  end  richly  can-ed,  upholstered 
in  the  German  style,  and  covered  with  rich  silk  damask. 

I.').  Clarke,  J.,Townsend-streot,  Dublin,  Manufacturer. 
— WardrolKJ,  marqueterie  sofa  table. 

16.  Collins,  T.,  Snowdon-strect,  Liverpool,  Designer 
and  Proprietor. — Articles  in  hand-wrought  papier  mache. 

1 7.  CuuKAN  &  Sons,  Castle-street,  Lisbum. — Large  arm- 
I'hair,  made  from  Irish  black  bog  oak,  richly  sculptured  and 
IKTforated,  the  design  from  the  antique. 

18.  Daiujan,  Muh.,  Mount  Anville,  Co.  Dublin,  Exhi- 
biter. — Fine  chenille  tapestry,  mounted  as  a  cheval  screen, 
worked  by  Miss  Ilaslam,  Market  Drayton,  the  mounting 
executed  by  William  Fry  and  Co.,  Dublin. 

19.  Degroot,  C,  .Tun.,  Stafl'ord-street,  Dublin.— The 
anns  of  the  Earl  of  Eglinton,  carved  in  oak  ;  basket  of  fniit, 
dowers,  and  ornament,  carved  in   sycamore;  oval  picture 


frame,  carved  in  lime  tree ;  cheval  screen  frame,  car\'<^  in 
rosewood ;  cheval  screen  feune,  carved  in  oak. 

20.  Desfosse,  J.,  Rue  de  Montrenil,  Paris  (Agents,  Gsii- 
HABDT,  RoTTMAN,  &  Ca,  Wood-street,  Cbeapaide,  London), 
Manufacturer. — Panel  landscape  decoimtiona  ;  paper-hang- 
ings, printed  from  blocks. 

21.  De  Yeaux,  Mrs.  M.,  Grafton-street,  Dublin,  Maov- 
facturer. — Chair,  worked  in  the  new  style  of  gulden  tape»- 
try,  mounted  in  rosewood. 

22.  Dillon,  Miss,  Artane  Castle,  Raheny,  Co.  DmbGn, 
Proprietor. — An  ottoman  aofk,  with  semictrcolar  back,  in 
carved  and  gilt  frame,  upholstered  in  embossed  needlework. 

23.  DoMNE,  G.,  Leadenhall-street,  London,  MannfiM^ 
turer. — Gilt  console  table,  with  jasper  plate  glass  top; 
carved  and  richly  gilt  chimney-glaases,  of  new  dengn. 

24.  Drew,  J.,  Marlboitmgh-street,  Dublin,  ManufiM- 
turer. — Lady's  work  and  writing  table  ;  pier  cabinet ;  two 
specimens  of  inlaid  wine  and  work-table  tops^ 

25.  EoAN,  J.,  KiUamey,  Designer. — Table  made  tnm 
arbutus  wood. 

26.  Eglinton,  the  Earl  of.  Proprietor. — ^A  loo  tabk. 
made  of  Arbutus  wood  from  Killamey ;  ladies'  work  table, 
with  work-box,  writing-stand  and  book-stand,  fonned  6tiia 
the  pillar  of  the  table,  the  whole  elaborately  inlaid  villi 
157,000  pieces,  designed  by  Mr.  James  Egan  ;  a  chair,  by 
Curran  and  Son,  of  Lisburn,  of  Irish  bog  oak,  ornamented 
with  shamrocks,  roses,  thistles,  vine  leaves,  and  benies,  to 
suit  the  needlework  by  the  Countess  of  E^inton. 

27.  Enrioht,  J.,  Shinrone,  King's  Co.,  Designer. — Imi- 
tations of  foreign  and  Irish  woods  and  marbles,  made  ei 
wood  and  slate,  and  on  paper. 

28.  Fairclough,  J.,  Renshaw-street,  Liverpool,  De- 
signer and  Manufacturer. — Sideboard,  with  carvings  of  fruit 
and  game,  the  emblems  of  Plenty,  the  Four  Seasons,  Sx. 

29.  Froogott,  W.,  HaD-street,  and  George's-strMC, 
Manchester. — Specimens  of  patent  enamel  painting  for  in- 
terior decoration ;  specimens  of  imitations  of  woods  and 
marbles. 

30.  Fry,  W.,  &  Co.,  Westmoreland-street,  Dublin.— De- 
corative furniture  in  great  variety. 

31.  Garde,  Miss  L.,  Harcourt-terrace,  Dublin.  Desiini^ 
— Rosewood  chess  table,  the  top  painted  with  dowers  and 
mosaic,  in  water  colours. 

32.  Gibson,  J.,  Marj'-street,  Dublin. — Doors  painU?d  in 
imitation  of  various  woods. 

33.  Greene,  Mrs.  John  B.,  Waterloo-terrace.  l\'\^ 
Leeson-street,  Dublin. — Table-top,  covered  with  tulip  Ixtr^ 

34.  Grenville,  W.,  Oipstone-street,  Fitzroy-jqoaiv. 
London,  Inventor  and  Manufacturer. — Imitations  <»f  vamni* 
woods,  in  paper,  applicable  to  walls,  wood- work,  cvilin^  1- 

35.  Gri  BB,  Henry  T.,  &  Co.,  Dublin,  Manufactnivr. 
— Full-sized  cast  iron  billiard  table,  with  improved  cxishijt* 
and  pocket  brasses. 

3G.  Halbert,  Thomas,  Newto^-nmountkennedy,  Ma- 
nufacturer.— Circular  loo  table ;  a  case  of  small  work  ;  tkirt 
cases,  needle  books,  paper  knives,  watch  stands.  <icc. 

37.  Hall  &  Osborne,  Paddington -street,  Maiylehone, 
^lanufacturers. — A  large  easy  chair,  in  crinwim  uKuxctn. 
with  new  arrangement  of  stuffing  ;  exhibited  to  show  what 
may  be  accomplished  by  dispensing  with  all  omam^t«  ii 
the  shape  of  carving,  &c. 

38.  HoRSNAiLL,  W.,  Snargate^street,  Dover,  Mamz&r- 
turer. — Dover  couch,  with  shding  seat  and  r¥>cumlitfnt  eml ; 
self-acting  reclming  couch,  adapted  to  the  bed-chambfr  ^t 
boudoir,  being  convertible  to  nearly  an  inclined  plane. 

39.  Jackson  &  Graham,  Oxford-street,  London.— De- 
corative furniture,  cabinets,  &c, 

40.  Jackson,  T.  H.,  Middle  Gardinor-strwt,  Dublin. 
Designer  and  Manufacturer. — Car\ed  oak  library  book-ct.< 
in  the  ItaHan  style  ;  carved  oak  chair. 
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^  41.  JsmtKYf  Au^EN^  it  Co.,  Whitecluipei,  Londoa^  Ma- 

,  4S.  Jianrsses  k  BiaTiutcK,  London  and  Birmkigbaiii. 
k^P«pkr  mftdi6  and  J«|>iintK'd  guodv 

4S.  Jcenm,  A.,  Sows  Ic  Co.,  Stc*phi?nV green.  Dublin^  Dc- 
ilgncrt  ■lid  Mtnufiictttrprs. — A  eurtnin  of  guld  colour  satin, 
witll  MfdEUwurk  border  ar.*luid^  celeste  blue,  and  curmoe 
«f  CATVttd  woinL,  gUt ;  e&bioee  in  brass  bidil^  with  bent  plate- 
gli»  ptndft  in  doors  «f  wings  j  ducaJ  chairs  in  style  of 
Loiiis  XiV.,  ridilT  cmrved  and  gilt ;  circular  table,  with 
fiiaft]tirtcne  Idp.  supported  on  daws,  of  Imb  walnut ;  canned 
|ii«r  tabic  and  glaa»  frame ;  bog  yew  Davenport  desk ;  an- 
tique carred  and  gilt  girandole ;  0iiite  of  iihiiit£  window  i::ur- 
Isioa;  roacwood  screen  with  (tanel  in  n<«iDe-work  *  oinniiini 
of  tluve  plAtcans,  with  stAtu«tt«  of  Brian  Boroibme ;  too 
tM» ;  three  chairs ;  pole  dcx«en,  with  has  relief  of  an  lri:$li 
kove  or  light  soldier  of  the  tenth  centufj  (the  la»t  «x  artideid 
ate  made  of  Iiiah  bog  jew,  and  are  spedrntiaB  of  a  complete 
tnit  of  fumitnre  made  by  exhibiter»). 

44.  Rkhos^  Jambs,  BaOyrelogne,  Co,  Wexford,  Bfanu- 
&cturcr. — A  tea  poT|  made  of  cherr)'  wood,  on  which  are 
euved  Chineie  figures.,  copied  from  Clnne^e  wardrobai. 

4X  KxsB,  J.,  &  Co.,  StAfford-?.tr<*et,  Dublin,  Manufac- 

tnrcfi. — Fancy  cabinet,  matle  uf  yew  iOU  years  old,  grown 

1  the  Mtaie  of  J.  W.  L.  Na(Mi'r,  E:^] ,  Lougbrn^w,  Old- 

5 ;  a«k  chair^  with  arms  $tup{M:>rt«d  by  lri*b  wolf-do^ 

I  the  '5^^.    ""fi«  on  bacit,  mai  for  tlie  Couiuil  Clmmber 

I  *  f  DubUji ;  brijnie  ball  tAble,  in  tlie  Gre- 

l  •t^  irble  t<ip,  supported  by  two  female  tlgured. 

4c.  LaBakTorciiE,  G.  H,  Charb^Mjont-avenui%  Kings- 
Iowa,  DengHer, — Picture  frame,  candle-^tickj*,  and  bracitet^ 
nmamentcd  with  fruit  and  flowers,  ui  lewiibc-r. 

47-  L^afBERT,  R-,  Goree  PiHJRra,  LivfrpooL— Iron  bed- 
Hfllda  snd  folding  chain ;  Rigby's  n!gi($t4.*nxl  cradle. 

49^  tjnm,  J.M.,  DaTic^-atreet,  GrosYenor-^imure,  Lon- 
don, DcsigTier  and  Manufoctiuxir. — Escritoire  in  the  atyle  of 
Looia  XIV.  of  tolip  and  kuigwood^  inlaid  and  ornamented 
with  armola,  the  interior  consijiting  of  a  velvet  writing  table, 
aliding  ncm&m  for  papers,  drawers  \  an  occasional  table,  in- 
kid  with  various  woods^  and  mounted  in  chased  ormolu ; 
inlakl  work  table  of  Kew  Zealand  wood^u 

49.  LoxnARD,  N.,  Leinat€T-«treet,  Dublin,  Bt&nnfactui^r. 
— Lookiiig-gbMeii,  in  cured  and  gUt  fhimot ;  chimney  and 
pier-ghMMS,  in  earred  ftamea,  in  the  old  atyle  ;  carved  and 
gih  tablisi  Atid  drawing-room  chair  \  carved  trophy  picture 
frame  ;  gtmrnlole* ;  Flormtine  mosaic  chair  (made  by  Luigi 
Trtiturkchio  «f  Florcnee). 

hi^.   LovF^  T„  Little  Britain,  0tyi  London,  Inventor  and 
r. — Walnut  table,  and  mahogsny  boxes,  with 
^la*«  ikainted  in  imitation  of  marbles,  the  colours 
ueaUy  rombining  with  the  glass,  «o  as  not  to  be  rubbed 

BlAJtsratLD,  WiLUAM,  Grafton-atreei,  Dublin,  Ma- 
r  and  Importer.^ — Papier  mach6  goodjs^  compri*ing 
,  work  box»s  writing  disake,  deapatch  boxes, 
MtdopecMOP;  Uble*,  chain*,  tea  cheets,  dressing  mt^ 
matk  bojtfa,  portlblio*,  pole  scroeoa,  tea  trayes  writing  desks ; 
(Mctant  Inlaid  gemi^  pearK  &c. 

£2.  MtLUOAsr,  Mns.^  Aubtim  I.x>dge,  Bathminea-road, 
DiihlSn.^ — Fancy  painted  ches«  table  with  rich  tlu  wcr  bonier  ; 
wklte  and  gold  che»  boanl,  mounted  witli  gold  pedestal ; 
hl^Mir  cbefr^^  *-«.♦     ^v  r  -i  formed  of  Ijeraldic  desigiiH 

Aiqiplfd  by  t>  i  me  of  King  .lobii^  the  border 

^Uaek  and  v  „_  .  ^..  .  a  {mx-e&iion  and  tuuniament ; 
ark  table,  with  group  of  fruit  and  flowers,  mounted 
\  wood  and  gi  Jd  ;  work  bctx^  in  mineral  painting. 

I  $3,  Moi.ijor.  T.«  Ballina,  Co.  Mayo,  Designer,— A  table 
1  chair  (if  ctuiou*  and  original  design. 

M.  MoRAH  k  Qri3f,  Miildleton -street,  Clcrkenwell,  Lon- 
4mu  Inventors  and  Mann  fact  nn?T«. — Brooch,  pin,  ring,  neck- 
littii  tftaci,  and  watch  ca«e« ;  Kilbom  a  ivgistereil  folding 
ginning  in  one  the  cose  for  the  photographic 
iiid  binocular  ioatrument ;  aDti-warpmg  minia- 


ture and  jeweUerj'  oiises ;    ormolu  and  imitation  ormolu 
frames  ;  regi?itered  folded  spring  cait  h  bracelet  cases. 

65.  Mut^t^EK,  A.,  Snseiex-stTeet,  Bedfurd-s^juare,  Lc^ndori, 
Designer. — A  pinioti'id  jmnelr  in  decorative  stj'le. 

66.  MuRPiiY,  Mits,  M,,  &  Miss  L  Fot,  Lo\%er  Dondnick- 
street,  Dublin,  Designers.^ — Choir,  in  nteiUewurk,  of  various 
nuiterials ;  divan  in  nee<llewi>rk  ;  i)ainted  chess  table. 

57.  M*l>oNArriK  MitsLpLi^itETT,  f^thminp^roftd,  Dnl>- 
lin. — Cliine^  work  table,  with  carved  ivur>'  tittinga. 

68.  M^Keon,  p.,  Aimgier-at reset,  Dublin,  Designer  and 
Manufacturer. — Ttolian  winduw  blind,  with  spritig  barrel  and 
wt'igbt  movementA,  for  drawing- room  or  parlour  windtiws  ; 
uuL^ide  storm  shutter  blinds,  with  inside  action  ;  cormgat^'d 
jtint  blind,  lace  pattern ;  Venetian  blinds;  anc  blind,  with 
gilt  moulding;  oniamunted  wire  blinds ;  linen  blind,  mount«<d 
on  impnjved  spring  barrel 

5S.  Kixcix,  T.,  Jim.,  RothweU,  near  Kettering,  North- 
amptonsbire,  Inventor. — Specimens  of  Nixon>  oil  stain  on 
deal,  a  substitute  for  paint;  a  prie  dieu,  and  a  lectern,  exe- 
cuted in  deal,  and  staiued  with  Nixon's  oil  stain. 

fiO.  NcM*OTTi,  C.  A-,  Oxford- iitreet,  l^ndon. — Solid  car^'ed 
and  gdt  trophies,  militar\'and  rmval,  representing  specitw  of 
war,  with  ine<lulljous  ;  n  rich  ortiAniented  and  gilt  pe^lestal, 
snp]K)rting  bust  of  Daniel  CrConneU;  solid  carved  and  gilt 
frame,  with  crayon  drawing. 

Bl.  NuGEXT,  Mr8,,  Harcourt-street^A  table  inlaid  witli 
various  emblematical  duvices. 

62.  0*Neiul,  IL,  Jlajy-Btreet,  Dublin. — Cabinet  snd 
upholstery  work. 

63.  OsBORKE,  yilUL  C.  S.,  Harcourt-'Strtet,  Dublin,  1)»^- 
sjgDer* — Frames,  ornamented  witli  raiHetl  coloured  fiowerx 

64.  Pantkii  &  Cas,sii»y,  Great  Brunswick-stn'et^  Dub- 
lin.— Spei^imens  of  decorations  and  imitations  of  fancjr  mar- 
bles and  woods,  painted  in  oil. 

Go,  Pajik^h  &  Co.,  St,  Vincejit  \VorL«,  Glasgt»w,  Ma- 
tt ufncturers. — Pa{)er  haDgings,  in  satins,  0ocka,  and  bnmw^ 
for  dining  and  drawing-rooms. 

(»6.  Pattersok,  W.,  Dublin,  Designer. — Pancle  ptunted 
in  imitation  of  woods  and  marbles;  piUars  and  Ubk  in 
Imitatiun  of  marbledi. 

G7*  PLtNitrrr^  BnoTnERs,  Lower  Pembroke-street, 
Dublin,  Prtxiucers.— Round  tables,  pointed  in  imitation  of 
Inlaid  marbles ;  pOlars  in  imitation  of  various  marblen ; 
[janek  painted  to  imitate  ?overal  dejseriptiona  of  wo<3dA. 

68.  RiLVNEK,  J.  F.,  Castle  stri'et  East,  Oxford  strwt, 
London,  Manufacturer.^ — Buhl  cabinet,  inlaid  with  turtt^^e- 
shell,  bratA,  and  eljony,  &c, ;  bnhl  doek-cns«!,  with  bracket, 
and  bracket  for  clock  or  bromee. 

69.  Roe,  Geouge,  D,  L.,  Nutley,  Donnybrook,  Ptoprie 
tor. — Clock,  nionnttHl  iu  Sevres*  china,  on  gilt  stand  and 
shade ;  bronze  of  Laococtn ;  two  bmn^e candelabra  on  tripod ; 
two  Pomfjeii  jugs;  one  marqueterie  sofa  tablts,  on  sbajiwl 
consols,  richly  ornamented,  with  ormolu  moulding ;  two 
corvetl  chairN  richly  gilt,  and  covered  in  rich  ligurod  satiI^ 
made  by  J.  Kerr  and  Co. 

70.  Ro<;eits,  W.  G.,  Carliale-Btreet,  Sobo,  London,— 
Oninmentol  carvings,  in  great  varietj', 

7 1 .  Rr^ss,  K,  Ellis Vqnay,  Dublin,  Designer  and  Manu- 
fflcturer. — RoR^ood  clufl'onier,  made  to  contain  a  tot  of 
[lortable  drawing-room  funuture,  viz.,  cabriole  couch,  msfy 
chair,  ?*ix  chairs,  li>o  tiible,  dinner  table,  and  two  «f>fa  tables; 
portable  mnhogiiuy  slrawons  with  *<"cn*tarj',  the  cases  t*» 
contain  these,  fonning  wardrol-te  and  thn>e  tabl*^ ;  mahd^^any 
cabinet  and  book  *helf,  made  to  hold  the  furniture  of  iii 
officer's  barrack  ro4)m ;  fxtriable  retlitjing  easy  chair  of  iron ; 
portable  easy  chair,  fomung  also  a  couch  ;  with  other  pnr- 
table  and  camp  funiltnre. 

72.  RirTifEnFonu,  J.,  Castle  stnwt,  Belfiist,  Mauitfac- 
turer — Pedestal^  painted  iu  imitation  of  marble. 

73.  StBTiionrE,  B.,  k  Sox,  Cork-hill,  Dublin.— Iwu 
niinrore,  the  largest  ever  imported  into  Ireland, 
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74.  Smith,  Mrs.  E.,  Summerhill,  Kingstown,  Designer. — 
Mosaic  chess  table  and  round  table,  painted  in  scagllola. 

75.  Snklgrove,  Gboroe,  Bellarenna,  Co.  London- 
deny. — Breakfast  tray  of  Irish  bog  yew  and  oak,  inlaid 
with  various  natural  and  coloured  woods. 

76.  Sparks,  R.,  Suffolk-street,  Dublin,  Designer  and 
Manufacturer. — Spanish  mahogany  cabinet  sideboard,  richly 
carved,  and  with  glass  in  pediment ;  gilt  pier  table  with  two 
glasses,  elaborately  ornamented ;  rosewood  marchioness,  for 
centre  of  drawing-room,  containing  two  sofas,  back  to  back, 
and  two  easy  chairs  at  ends,  richly  carved  in  the  French 
style,  and  covered  with  a  ponceau  figured  satin  brocatelle. 

77.  Spiers  &  Sox,  Oxford,  Itfanufacturers. — A  table, 
and  other  specimens  of  decorated  papier  mach^. 

78.  Star,  G.  B.,  Lower  Ormond-quay,  Dublin,  Manu- 
facturer.— Specimens  of  paper  hangings  and  decorations ; 
pedestals,  painted  in  imitation  of  marbles. 

79.  Stewart,  J.,  Clanbrassil-street,  Dublin,  Designer 
and  Manufacturer. — Inlaid  mosaic  table,  composed  of  up- 
wards of  3,500  separate  pieces,  designed  and  executed  by 
exhibiter,  a  working  chair-maker. 

80.  Strahan,  R.,  Henry-street,  Dublin,  Designer  and 
Manufacturer. — Rosewood  drawing-room  cabinet,  with  plate 
glass  back,  the  carvings  in  sycamore;  library  pedestal 
writing  table  in  walnut ;  library  reading  chair ;  lounge  chair ; 
prie  dieu,  constructed  to  form  an  arm  chair ;  and  other  chairs 
in  walnut,  upholstered  in  morocco ;  circular  table  in  walnut, 
with  marqueterie  border ;  carved  and  gilt  window  cornice. 

81.  Sty  AN,  Francis,  Chester-street,  Birkenhead. — ^A 
full  suite  of  walnut  wood  drawing-room  furniture,  comprising 
chiffonier,  with  plate  glass  and  marble  slab ;  lady's  writing 
table;  loo  table;  twdve  chairs;  two  lounging  sofas,  two 
lounging  chairs,  upholstered  in  damask,  elaborately  carved. 

82.  TiLLiNO,  E,  Bolton  le  Moors,  Inventor. — Enrich- 
ment for  cornices  and  centres  of  ceilings;  specimens  of 
gilding ;  a  cabinet 

83.  Tracey,  John,  Harcourt-street,  Dublin. — Venetian 
shade,  worked  by  a  spring  roller,  rendering  side  hooks  or 


knobs  mmeceasaiy ;  Louvre  shutters,  made  to  slide  ;  pattenL» 
of  brass  wires,  viz.,  gauze,  fancy  lace,  and  embroidered. 

84.  Walton,  F.,  &  Co.,  Old  Hall,  Wolverharaptoo.— 
Specimens  of  papier  mach^  tea  trajrs ;  japanned  toilet  wan^ 

85.  Wertheimer,  S.,  Greek-street,  Soho,  London,  IV- 
signer.  Modeller,  and  Manufacturer. — Jewel  caskets ;  enve- 
lope cases,  work  boxes,  portfolios,  inkstands,  writing  desks, 
candlesticks,  &c.,  in  different  s^les,  and  in  various  materisls 
and  mountings ;  candelabras  chased  in  ormolu ;  brackets 
and  card  trays ;  card  table,  mounted  in  ormolu ;  ebony  ca- 
binet, with  marble  top,  mounted  in  ormolu  and  china; 
chiffonier  in  tulipwood,  mounted  in  plate  glass  and  china ; 
chased  and  bronze  wine  coolers  and  candlesticks ;  agate  cap, 
mounted  with  swans,  set  with  stones ;  Cellini  cop. 

86.  White,  Mrs.,  Killikee,  Co.  Dublin. — Two  tablet  jm 
Florentine  mosaic. 

87.  Whitehead,  I.,  South  Anne-street,  Dublin. — Gi- 
randole glass :  picture  frames,  of  various  sizes,  finished  and 
in  the  rough  state ;  specimens  of  mould  carving  and  gk 
ornaments ;  window  cornice. 

88.  Wilson,  J.,  &  Co.,  Ayr,  Designers  and  Mami&c- 
turers. — Large  Elizabethan  book  case,  richly  carved. 

89.  WiKFiELD,  R.  W.,  Fleet-street,  London,  and  Bir- 
mingham, Manufacturer. — Improved  patent  biaaa  gtietcher 
bedstead;  improved  patent  brass  bedstead,  with  arrange- 
ment for  stretching  the  canvass  bottom ;  handsome  braa 
table,  with  marble  slab  ;  and  large  pier  glass  in  brass  fiaiae; 
two  iron  bedsteads. 

90.  WiNTERBOTTOM,  A.,  Mosley-street,  Mancfaeater,  Ma- 
nufacturer and  Patentee. — Specimens  of  patent  Dadaniihtr 
paper  hangings  and  panellings ;  a  varicity  of  silver  deem- 
tions,  fancy  papers,  &c. 

91.  WoRMiKOTON,  W.,  Dame-court,  Dame-street,  Dub- 
lin, Manufacturer. — An  ecclesiastical  throne,  carved  in  bub 
oak,  in  the  style  of  Louis  XIY. 

92.  Wright,  Miss,  Moneymore,  Co.  Deny,  Exhibiter.— 
Specimens  of  carvings  in  wood,  executed  by  deaf  and  dumb 
children. 


CLASSES  XXYII.  &  XXVIII. 


SIANUPACTORES  m  MINERAL  SUBSTANCES,  FOR  BDILDIN6  OR  DECORATIONS ;  AND 
MANUFACTURES  FROM  ANIMAL  AND  VEGETABLE  SUBST.\NCES,  NOT  BEING  WO\^EN 
OR  FELTED. 

IN  tbe  treatment  of  Class  I*  in  tlie  present  volume,  on  Jlining  and  IHineral  ProduclB|  lihe  Bcveral  brandies 
of  what  may  be  called  mining  industrj^  anrl  the  pro*lucts  of  it  also,  were  so  fully  dispisflodas  to  leave  little 
room  for  aiiy  further  remarks  in  this  place  under  the  head  of  ^fineral  Substances  used  for  Building  or  Deoo- 
radoDJi.  While  it  appears  anomalous  to  treat  works  lo  poliisbed  stone  aod  pieta  dura^  in  nmrble,  cements, 
and  clays^  nnder  the  head  of  liaw  Materials,  there  is  in  practice  great  incoDvenience  in  breaking  np  the  sub- 
ject ;  and  the  one  drawback  may  fairly  be  balanced  agaiuiit  the  other.  By  carryinc  out  fully  the  sjstematic 
daMsfication^  much  of  the  matter  common  to  both  depart  men  ts  will  Ik^  reiK'ated  m  l>oth  places^  with  the 
Iwrtlier  drawback  of  tbe  want  of  imitj^  in  con^iderinfr  the  whole  subject,  from  the  rudest  stage  of  the  raw 
material  until  it  bos  passed  tliroufrb  at  hufit  mtin*  of  those  procejsses  necessary  in  turning  it  to  account. 
Anxious  that  tbe  department  of  Mining  and  Mineral  Frtiducta  should  be  luUy  discus^-d,  on  accoimt  of  its 
k>cai  importance,  it  has  therefore  been  considered  advisable  to  embody  with  it  such  remarks  as  would  other- 
wiae  be  found  in  Class  XXVII,,  the  exhibiters  hvnt  being  also  included  with  those  in  Class  h  So  far  as 
regards  mattiTs  coming  uniler  the  head  of  manulactures  in  mineral  substances  for  building  or  decoration, 
it  u  then  only  necessary  to  direct  the  attention  of  the  reader  to  the  dissertations  at  the  commencement  of 
tliifl  volume. 

AgauOf  as  regards  Manufactm'cs  from  Animal  or  VegetjUjle  Substances  not  lH:'ing  Woven  or  Felt^wl,  the 
portant  articles  to  he  noticed  are  those  of  caoutchouc  and  giitta  |>crcha ;  though  under  this  denorntnalion 
ffbt  oome  not  merely  tbe  application  of  the  substanccis  mentioned, — as  lilc-preserverSt  hydrostatic  beds, 

nions,  wateqirotiffftbricsof  evcrj'  kind»  elastic  articles,  and  tbe  various  philosophical  and  surgical  mvea  to 
which  articles  in  caoutchouc  andgutta  pcrcha  are  now.devoted^ — but  nlf^omanufactm-es  from  ivory,  tortoise- 
shell,  bone,  hair,  and  bristles,  basket  work  of  various  kinds ^  straw  plait,  and  many  other  industrial  products. 
This  would,  however,  involve  a  series  of  essays,  which  would  go  far  beyond  our  limits ;  and  we  have,  there- 
fore, been  obliged  to  distribute  the  exhibiters  of  these  goods  among  the  other  idlied  claa^ies,  more  especially 
in  that  which  immerliately  follows. 

Caoutchouc  and  gutta  percha  have  of  late  become  of  so  great  importance  that  we  should  willingly  devote 
a  fhrther  portion  of  our  space  to  them,  were  this  practicable.  The  bistorj^  of  both  of  these  substances  dates 
bock  only  to  a  comparatively  recent  |)eriod,  yet  tlie  appliattions  of  them  tux*  almost  endless  ;  and  they  are, 
moreover,  daily  increasing.  The  plants  which  yield  ciLoutchouc  are  verj*  numerous,  and  tliey  are  to  be  found 
both  in  the  Old  and  the  New  World,  though  it  does  not  appear  to  have  been  known  in  EuroiKj  anterior  to 
1735,  In  Inflia  it  is  chiefly  produced  by  the  Pieiis  etajitica^  which  belongs  to  the  nutural  order  Moravetr^  a 
trib».^  cjLOPcdingly  abundant  in  Assam  and  tb<*  other  ports  of  southern  Asia.  In  the  New  World  it  is  chieily 
desivod  from  the  Siphonia  elastiedy  u  plant  beloujnng  to  a  tot*illy  diflTert^nt  natural  onler  from  that  just 
raferred  to ;  while  again,  in  the  Indian  -Vrchipelago,  a  thinl  oitler,  the  ApocijtutcccL\  suppbes  U}  commerce 
the  caoutchouc  ibund  in  those  regions.  It  is  olitained  by  what  is  teniied  tapfiing  the  trees,  a  single  trtM5  In 
thb  way  yielding  from  50 lbs.  to  60  lbs.  annually.  Existing  in  a  tluid  state  in  the  juices  of  the  plant,  it 
biseomes  dried  up,  as  it  were,  or  solidified^  on  exposure  to  the  arid  atmosfjhere  of  those  regions  ;  and  it  is 
eoUected  by  the  natives  in  large  masses  at  the  bottoms  of  the  trees.  Its  vidue,  and  the  uses  to  which  it  may 
be  ftpplied,  have  l>ec'n  greatly  increased  by  the  discovery  of  the  pro]>crty  of  what  is  teruie<l  vulcanization,  or 
a  Qombination  with  it  of  sulphur,  producing  what  is  known  as  vnlcanixed  Indian  rubber.  By  this  |irooess 
its  itiiength  and  elasticity  ane  tm^reased  to  an  amazing  extent,  while  the  objection  of  hardening  in  the  cold* 
■od  of  too  readdy  dissolving  in  unctuous  substances,  is  removed. 

Gottn  percha  as  yet  boa  only  been  obtained  from  one  kind  of  tree,  the  Isonandra  gjft^o^  which  is  almost 
fionflDed  to  tbe  Malayan  Archipelago.  Though  brought  to  England  in  tlie  days  of  Tradescant,  it  is  only 
within  tbe  past  ten  yean  thai  its  valuable  properties,  m  an  iH'ononueid  point  of  view,  have  been  turned  to 
aeooimi.  It  exists  m  the  juice  of  the  tree,  and  is  obtained  in  the  same  way  as  caoutchouc.  Resisting  the 
ttctaon  of  water,  and  being  a  bad  conductor  of  electricity,  this  aubstxinee  has  already  effected  no  small  wrvice 
to  the  perfection  of  telegraphic  communicAtion,  both  by  m*^  and  land,  lieing  much  more  manageable  than 
QaoutCDOnc  under  tlie  action  of  heat,  it  possesses  the  important  advantage  of  being  worked  up  without  any 
waste  of  material;  as  the  smallest  pieot^s  may  be  used  up  again,  and  when  articles  of  gutta  pcrcha  become  s«» 
far  worn  as  to  be  unlit  for  further  use,  the  material  which  they  eontiiin  is  as  valuable  to  the  manufacturer  as 
that  which  he  has  just  imported.  Tliough  easily  acted  upon  by  a  high  temperature,  it  docs  not  adhere^  whtm 
heated,  to  substODcea  with  which  it  tx>mes  in  contact ;  and  on  entiling,  it  resumes  its  original  shape,  nnlet^ 
the  temperattire  haa  been  verj^  bigli  and  pressure  has  been  applied  while  warm.^-J.  S. 


CLASS  XXIX. 


MISCELLANEOUS  MANUFACTURES  AND  SMALL  WABES. 

THE  title  of  this  class  will  sufficiently  indicate  the  great  yariety  of  articles  included  in  it.  The  only 
manufactures  of  great  national  importance  which  it  embraces  are  those  of  soap  and  candles,  but  thesp 
are  of  great  moment.  Of  what  are  termed  the  minor  articles,  there  are  many  whicn  minister  largely  to  our 
convemence,  and  in  their  production  a  high  degree  of  artistic  skill  is  displayed.     The  class  comprises : 

1.  Soaps  and  perfumeiy. 

2.  Articles  for  personal  use,  not  comins  under  the  head  of  clothing,  as  writing  desks,  work  boxes,  &e. 

3.  Candles,  and  other  means  of  giving  light. 

4.  Confectionery  of  all  kinds. 

5.  Beads  and  toys,  when  not  of  hardware,  fans,  &c. 

6.  Umbrellas,  parasols,  walking  sticks. 

7.  Fishing  tackle  of  all  kinds. 

8.  Miscelmneous  articles  and  manufactures. 

Oils  and  fats  have  been  treated  of  at  some  length  in  Class  IV.,  where  much  information  will  be  fom^d 
which  would  otherwise  demand  a  place  here.  In  reference  to  the  other  subdivisions,  a  variety  of  interestiiig 
matter  might  be  introduced ;  but  from  the  variety  of  topics  to  be  treated,  the  demands  which  even  brief 
notices  of  each  would  make  on  our  space  would  far  exceed  the  space  at  our  disposal.  We  must,  thereforp, 
rest  satisfied  with  a  bare  enumeration  of  the  exhibiters  and  articles  exhibited. 


1.  AicKJN,  Miss  S.  E.,  Leinster-road,  Rathmines,  Dub- 
lin.— Brooches  and  ornaments  for  the  hair,  made  of  shells. 

2.  Alcock,  p.  C,  &Co.,  Prince Vstreet,  Dublin,  Manu- 
facturers.— Liquid  and  paste  blacking ;  writing  inks. 

3.  Allingiiam,  Miss,  Ballyshannon. — Horse-hair  orna- 
ments, and  ancient  ruins  in  rottenstone. 

4.  Alloway,  R.  M.,  the  Derries,  Ballybrittas,  Queen's 
County. — Sjwcimens  of  bog  or  peat,  manufactured  in  various 
forms,  and  for  various  purposes  of  use  or  ornament,  by  pecu- 
liar processes. 

5.  Bailey,  R  W.,  Belfast. — Model  of  river  fixtures  for 
rapid  water;  model  of  river  fixtures  for  slow  water;  modem 
eel  net,  with  fix  or  hincher,  adapted  for  slow  water,  made  of 
Irish  flax,  twenty-four  strand  to  the  conl,  full  size  used  in 
nine  feet  of  water ;  model  of  new  motle  of  capturing  eels, 
proposed  by  exhibiter, — scale,  one  inch  to  a  foot 

6.  Baker,  Mrs.  Maria,  Dundrum,  Co.  Dublin — 
Stuffed  British  game  birds ;  artificial  birds ;  ruin  of  Dimi- 
brody  Abbey,  county  of  Wexford  (rotten  stone)  ;  ruin  of 
lona  Abbey,  Island  of  Staflfa,  Scotland  (rotten  stone)  ;  do- 
mestic birds  made  of  shells. 

7.  Barklie,  Miss  M.,  Lower  Gardiner-street. — A  group 
of  shells  modelled  in  wax. 

8.  Barnard,  S.,  Grafton-street,  Dublin,  Manufacturer. 
^Gold  and  silver-mounted  walking  canes ;  fancy  parasols ; 
silk  umbrellas ;  bathing  caps,  and  sponge  bags. 

9.  Barrett,  E.,  Wicklow-street,  Dublin,  Manufac- 
turer.— Fancy  silk  and  satin  parasols ;  silk  umbrellas. 

10.  Bartlett  &  Sons,  Redditch. — Sea  fishing-hooks; 
river  fishing-hooks  and  gut,  &c. ;  Albicore  hooks ;  harpoons 
and  grains ;  trout  spears ;  eel  spears. 

11.  Belfast  School  of  Design,  Plpils  or,  Belfast. 
— Watch -stand  designed  by  the  pupib  of  the  Belfast  Go- 


vernment School  of  Design,  and  by  them  presented  to  thdr 
President,  Lord  Dufferin  and  Claneboy,  as  an  acknowkd^- 
ment  of  his  Lordship's  liberal  patronage  and  kind  attemi<« 
to  the  welfare  of  the  pupils. 

12.  Berry,  J.,  Jun.,  Arran-quay,  Dublin,  Dwagner- 
Omamental  closed  (^Yard's)  case,  for  the  growth  i^  j-lanb 
in  drawing-rooms,  &c.,  planted  with  the  Ferns  of  Irv 
land. 

13.  Bewley,  S.vmuei^  &  Co.,  Dame-strwt,  I)uk4iix. 
Importers. — Articles  of  Chinese  manufacture:  cane«i  iv.^n 
and  lacquered  ware ;  China  ware ;  paintings  on  rice  i^i^r. 
argus,  pheasant,  and  white  feather  fans,  &c- 

14.  BiRCiT,  Mrs.  E.,  Molesworth-street,  Manufacturer- 
Gentlemen's,  barristers',  and  coachmen's  i(*igs ;  gvntlfioen  > 
scalps;  ladies'  wigs,  plaits,  curls  on  combs,  &c.;  Biirh> 
hair  wash  and  pomade. 

1 5.  Blcm,  Brothers,  Nassau-street,  Dublin,  Importers 
— German  toys  in  variety. 

16.  BiRKBECK,  E.,  Great  Brunswick- street,  DuNin.- 
Ladies'  and  gentlemen's  perukes ;  hair  brushes,  perfonierr 

17.  BoLAND,  P.,  Capel-street,  Dublin.  Manufactuiw.— 
Fancy  and  spiced  biscuits,  ginger  cakes,  &c. 

18.  Boyd,  S.,  Mar>'-street,  Dublin,  ManaCactarer  twl 
Importer. — Fancy  soaps  and  perfumeiy  ;  blocks  of  peffium^ 
soaps,  as  taken  from  the  moulds. 

19.  Brien,  C,  Dublin,  Manufacturer  and  Imp<cter.— 
Wax,  spennaceti,  composition,  and  composite  candksi:  cla- 
rified tallow,  mould,  and  dipt  candles ;  busts  cjtst  in  daiiOr^ 
tallow. 

20.  Bright,  W.,  English-street,  Armagh,  Desdgner  aM 
Manufacturer. — Wedding  cake,  weighing  280  lbs. ;  inui- 
ment,  the  Wellington  trophy. 
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21.  Bryaji,  TnottUA^  Salford,  Manchester. — Omamfntiil 
bftsket,  made  frc»m  a  cocoa-nut  .^ell. 

22.  CuuoL,  Davidsox,  &  Ck),,  MauehUnc,  Ayrthire, 
IhUimfactura-. — Snuff  boxe^ ;  needle  and  cigar  cases,  &c. ; 
portfoUoa  and  memomndum  books  \  irork  boxes  aad  reti- 
eulei,  Ac,  made  of  fancy  wood,  painted,  &c. 

SS*  CLAttKS,  D.,  Caiyafoit-ayeoae,  Blackrock. — Wax 

^  14.  CLABKEf  J.  A.,  Abbey-fltreet,  Dublm. — The  cnrnint 
pidDcr  tnck«t^  a  conventional  amingvment  of  the  cnmint, 
jpwaUijjf^  and  other  Ibliage  and  fhivt ;  dead  game ;  oval 
teme,  oniamented  by  «{irtgs  of  the  fitactiia,  with  ti^^ire  m 
plsiter ;  origmal  models,  in  plaster,  of  Gothic  capital^. 

i5.  Cleaver,  F.  S.,  Red  Lion-S4^uare,  London^  Mann- 
ftctarer.— Uoncy  and  wliite  almond  toilet  aoapa;  scented 
Windsor  soaps ;  summer  soap ;  winter  jioap }  honey  Abating 
acAp,  and  shaving  cream ;  saponaceoui)  tootb  powder  j  nia- 
Hoe  soap,  for  washing  in  salt  water. 

26.  Coitxis€ioMERs  OF  FtsiOCBnts,  Costom  House,  Dnb- 
ISfL — Mi»dets  of  weirs  fi*b  pa«se9^  &c ;  harpoon  used  on 
nia^t  ijf  Galway  for  kUIiiii^  sunti^ih  ;  model  of  istake  or  Scotch 
weir;  nuidel  of  otter  weir,  now  interdicted  by  law  as  being 
mcMt  destructive. 

f  7.  CoNOLLY,  T.,  Lower  Bridge-street^  Dublin,  Manu- 
facturer.— Marrow  and  trotter  oila  for  the  hair;  honey 
cream;  castor  oil  pomade;  eau  de  Cologne,  and  nuiueroua 
scents  and  essences ;  writing  inks ;  fouutain  of  toilet  por- 
huoBf  pfvpared  from  wild  flowers. 

28.  CooJtKY,  C,  Dublin,  Manufkctorer. — ^Indigo  and 
oth«r  blue« ;  liquid  and  paste  blacking. 

29.  Coorc^ffc,  M.  T.,  Carlo  w — Stand  of  dogs,  modelled  m 
wax  from  life. 

50.  CooFKR,  Mas.  L  A.  M.,  Newt*»wnbarry,  Coanty 
Wexford,  Proprietur. — Hat  and  bonnf^t  pluit  in  inutatlon  of 
Tusa&n,  made  of  the  Irish  *'  traneen"  grass  in  the  cottages 
of  the  peasantry, 

3L  CRriaE,W*,  HoeyVcourt,  Werbur^h-stroet,  Dublin, 
lEanuJEactarcr. — Specimcnj!  of  toys,  comprijtung  druum,  guna, 
pUitoii^  swonK  tambourines,  &c. 

SJ.  Daro.ui\  M.,  New-ruw,  Wesjt,  Dublin. — Transpa- 
fcnt  shaving  soap^  toilette  requlsite«$;  bouquet  musk  1a- 
vnder;  crystattiaed  pomatum;  trotter,  marrow,  and  other 
b^  mUi  beai'i  grease,  cold  cream,  lip  salvQ,  tooth  powder^ 
sRkdlhig  saltSf  ean  de  Cologne,  writing  inkA,  &c 

$8.  Dat,  Mks.  and  Miss, — Leather  work  in  Imitation  of 
oai  rarvttig. 

J4.  DrxTiAM,  H,  C,   Rupert-street,  London. — Designs 
w«wk«d  in  human  hair,  for  brooches,  lockets,  souvenirs,  &c. 
_E&,  DtuxiN,    Mba.,  Grantham^ villa,  Blakency-parade, 
dynKMUiL — Sea-abora  gatherings  (Irish  shelb). 

Dtxojt,  G.,  Upper  Enie-street,  Dublin,  Manufiic- 
tafBt, — Hoasehold  soap  ;  clarified  tallow,  composite  and 
fltaafine  spermaceti  candles ;  specimens  of  palm  qU,  bleached 
by  proeess  patented  by  exhlbiter. 

37.  tkkHKinT,  M.  A*,  &  T,,  Caatle-street^  Oki^w.— 
ttoma  hair  qnuuncnta 

9S.  Doimmr,  J.,   Bttshmllla,   Co.  Antrim.^Artificial 

JId.  Dowssa,  MuB  Bl  A-,  Duhlm. — Model  of  Casino  in 
Lord  CHiarlemont's  demesne. 

40,  Elvkrt,  J.  W.,  &  Co.,  Elephant  House,  Lower 
Sackvill«^«trfffit,  Dublin. — Waterproof^  airprool^  gutta  pcr- 
cha,  and  patent  vulcaniieed  tndia-rubber  mano^i/Ctares. 

4L  ¥miKitmo»,  J.  H.,  &  Co.,  Grocersi*-hall>coHrt,  Poul- 
try* London. ^^ Waterproof  and  airproof  fabrii  s  and  clotlung. 

4S.  FlKUN  J*  €*,  &  J.,  Upper  Martdi,  Lambeth,  London, 
llaimfkrtnifCT. — 8t«aric  add,  from  tallow ;  wax,  bleached 
ami  onblcached ;  spermaceti ;  stearine,  wax.  and  ^pcnnaceti 
etmOes:  patent  standard,  wax,  and  Field's  uight  lights;; 
:  wax  ;  bong^  or  Laper&. 


43.  Flint,  J.,  Essex-quay,  Dublin,  Manofacturer — 
Fiahing  tackle,  comprising  rods,  whe(^  Unes^  fties,  &c. 

44.  Fobrkster,  Jm  Gordon-street,  Gksguw. — A  Scotch 
wedding  cake. 

46,  FiTLTON,  Mrs.  Dr.,  Stillorgan. — Frame  containing 
7cArvingt«  in  ivory: — modeb  of  thu  Tempk  of  the  Winds  at 
Athena,  Panihe^in  at  Rome,  Temple  of  ClitumniB,  and  Tem- 
ple of  the  Sybils  at  TivolL 

4^.  Fulton,  Mjius  ELUiAsfffB,  Stillorgan,— Basket 
made  of  shells  from  the  Bahama  islands. 

47.  FruNias  Mws  C.  L,  Wexford. — Table ;  five  scivens ; 
ornamental  leatlier  work ;  vases ;  wax  6ow^8. 

45.  Galbraitu^  W.  H.,  New  Broad-street,  Loudon.— 
Artitidal  essences  for  culinary  purposes;  extract!!  for  hand - 
kenliielB  from  llowers  and  plants ;  hair  oil,  pomades^  greases, 
&o8ps,  &c 

49.  Gar?^r,  D.,  Finsbuiy  Market,  London,  Design^- 
and  Manufacturer. — Spo-dmens  of  lasts  with  mechanical 
arrangemeuts  for  dL^eojied  feet ;  registered  mtdtum  iu  par%*o 
portable  boot-tree. 

60.  Gascoioxe,  Mrs.  Trench. — Little  temple  in  ivory ; 

spri^  of  lace- tatted  flowers ;  glass  enamel  cabinet  work  box, 
painted  in  Alhambra  arabe^ue. 

&L  G^TTi,  A,,  &  Co.,  Clerkcnwcll,  Loudon.— Artihciwl 
flowera. 

62.  Giuns,  D.  AV,,  London. — Perfumed  soaps. 

53.  Gii.RART,  J.  W.,  F.  R.  S.,  London  and  Westminstef 
Bank,  LcUibary. — An  Indian  writing  dtak. 

64.  Glasgow  Institution  for  thk  Deaf  aiid  Dmcs. 
— Imitation  of  engraving,  executed  with  a  common  pen 
and  China  ink,  by  a  deaf  mnte. 

56.  Gojons,  Mrs.  AsfXE  W.,  Clore-atrwt,  Dublin.— Spe- 
cimens of  rare  flowers;  water  lOies,  Victoria  Regis,  and 
spring  flowers,  modelled  in  wax  from  nature, 

56.  Grabam  Lemou  &  Co.,  Sac kville- street,  Dublin. 
— Samples  of  lozenges,  comfit^  boiled  and  cr^'stalliEed  con- 
fiH!tloti5,  and  boa  bons ;  model  of  the  Great  Inditstiial  Ex- 
hibition Building,  formed  of  cumijts, 

67.  Gray,  J.  &  Co,,  Trongate,  Glasgow,  Manufacttirfrab 
— A  variety  of  lozeogea,  comflts,  and  other  confectionery 
goods, 

68.  Grkavss,  a.  £.,  Rosbercon  Castle,  New  Boss. — 
Chinese  vases  and  Jan ;  model  of  a  Chinese  junk. 

59.  Griersok,  Thb  Mmasa,  Glan-na-Smol.  Co.  Dublin. 
— Carvings  iii  wood,  of  a  variety  of  ornamental  artiiles. 

00.  Griffith,  J,,  Colenune.— Pollen  net,  used  in  Lough 
Neagh. 

61.  GtirLLAUMK,  IL,  Suffolk-street,  Dublin. — Gentle- 
men's and  ladies'  wigs ;  combs  aud  bn»«hes ;  perfuuu^,  &c. 

62.  ILiCXRTT,  William  A^rton,  Patrick-street,  Cork. 
— Case  containing  silver- mounted  sahuau  and  trout  rods, 
vdth  fiilver  and  pkteil  rwk,  the  tongues  ur  joints  of  the  rwds 
iliicible  bruxed  ;  East  Indian  rane  tnjliing  rod :  si^et^menj  of 
highly -flni.^hod  tines  and^tarkle ;  case  containing  a  dallied 
collection  of  salmon  ami  troiil  flies,  for  the  varioua  celebrated 
waters  in  the  kingdom  ;  artificial  gravelling  or  par,  and  loadi 
or  cuilagh  rue ;  eel  fry  ;  artificial  ephemeridc  or  ephemeral 
tiies,  manufactured  and  invented  by  the  exiiibiter ;  sea  linea, 
mounted  and  unmounted  ;  ^hark  hooka  •  Grain*a  harpoon  ; 
artifldal  flying  fish  and  marine  tackle,  fur  fOuu-k,  dolphin, 
albaoore,  bonettas,  and  other  tropical  flsh,  ^,  &c. 

6d.  KAsyA2s,  Msa.,  Costls-^treet,  Dublin,  Designer. 

Tea  canister  of  paper  flhgree,  inbud  with  bog  oak  ;  vase  in 
paper  filigree. 

64.  FLunijji,  B.,  Bablin,  Manuftctiirer. — Liqdd  and 
paste  blacking ;  harness  varnish ;  perfumery ;  ink. 

66.  Hawiuns,  Thomas,  BisbopVroad,  London. — Case 
of  Hawkins"  patent  brushes,  containing  ftpedmens  of  tlur 
[intent,  as  applied  to  stock  and  distemper  brushesy  du^ii^rH 
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and  ground  brushes,  sash  tools  and  varnish  brushes,  mot- 
tier's  and  badger's  hair  brushes. 

66.  HETHERnfGTON,  J.  S., Merchaut^s-quay,  Dublin,  Ma- 
nufacturer.— Rocking  horses,  and  a  variety  of  toys. 

67.  Hemphill,  W.  D.,  M.  D.,  ClonmeL — Ivory  vase, 
ornamented  in  the  Gothic  style ;  candlestick  and  table  of 
African  blackwood  and  ivory ;  a  small  cup  and  vase,  show- 
ing the  beautiful  reticulated  structure  of  the  walrus  tooth 
when  turned  extremely  thin ;  two  small  vases  containing 
flowers. 

68.  HiGOS,  J.  S.,  Abbey-street,  Dublin,  Importer  and 
Manufacturer. — Varieties  of  wine,  porter,  soda,  and  phial 
corks ;  jar  and  puncheon  bungs ;  cork  soles. 

69.  HoPKDfs,  Mi&s  Isabella  I*,  Mitchelstown,  Athboy. 
— Models  in  elder  pith,  carved  with  a  penknife : — boy 
sketching  dog ;  a  group  of  mendicants ;  girl  and  goats ; 
Queen  Mab ;  Mars. 

70.  Hyde,  Miss  A.,  Mohill,  Co.  Leitrim. — Ivory,  basket 
of  feather  flowers. 

71.  Jacob,  W.  &  R.,  Peter's-row,  Dublin.— A  variety  of 
plain  and  fancy  biscuits. 

72.  Jackjsox,  Thomas,  Pinstone-street,  Sheffield,  Ma- 
nuiactiurer. — Brushes  in  variety. 

73.  Jermyn,  Mary,  Sneem,  Co.  Kerry,  Manufacturer. — 
Shell  work  baskets,  made  of  shells  from  Den^'nane. 

74.  Kain,  John  Francis,  Islington-road,  London 

Statue  of  the  late  Lord  Nelson,  carved  in  ivory. 

76.  Kane,  Sir  R.,  Museum  of  Irish  Industry,  Stephen V 
green,  Dublin. — Models  of  boats  used  on  the  coast  of  Ireland. 

76.  Keily,  Mr.  &  Miss,  Patrick-street,  Cork. — Orna- 
mental leather  work. 

77.  Kelly  &  Fitzhenry,  Clarendon-street,  Dublin. — 
Blacking,  matches,  &c. 

78.  Kelly,  P.  W.,  Lower  Gardiner-street. — Carvings. 

79.  Kent,  J.  J.,  Sc  Co.,  Great  Marlborough-street,  Lon- 
don, Manufacturers. — Hair,  clothes,  hat,  flesh,  and  bath 
brushes,  tooth,  nail,  and  shaving  brushes  in  ivory,  bone, 
and  a  preat  variety  of  fancy  woods :  brushes  for  household 
and  stable  use ;  painters'  and  other  brushes ;  caoutchouc 
knife  boards,  to  be  used  with  Batt's  knife  powder  in  clean- 
ing knives. 

80.  Kertland,  G.,  Lower  Sackville-street,  Dublin. — 
Tooth  and  nail  brashes  ;  combs  ;  specimens  of  hair  dye  and 
wa.-^h ;  soap,  perfumes. 

81.  KiMBEiiLY,  F.  E.,  Middle  Abbey-street,  Dublin. — 
Model  of  bag  net,  with  model  of  machine  and  apparatus  for 
liauling  hag  net  ashore  for  the  weekly  close  season,  during 
any  weather. 

82.  Kirhy,  T.,  Lower  Sackville-street,  Dublin. — Rock- 
ing horses  ;  dolls  ;  architectural  toys  ;  cricket  bats,  balls,  &c. 

83.  Labertoithe,  A.  W.,  Upper  Rutland-street,  Dub- 
lin, Proprietor. — Vase  and  flowers,  formed  of  shellwork  ; 
made  some  years  .since  by  a  slave  in  the  island  of  Trinidad. 

84.  Laird,  J.,  Grafton-street,  Dublin,  Manufacturer. — 
Gentlemen's  perukes ;  ladies'  head  dresses,  fronts,  and  bands. 

85.  Laird,  Mrs.  Si'sanna,  Grafton-strcet,  Dublin,  Ma- 
nufacturer— Ladies'  and  gentlemen's  patent  skin  and  gauze 
wigs,  ladies'  fronts,  &c. 

86.  Lambekt,  James,  Grafton -street,  Dublin,  Manufac- 
turer and  Importer. — Samples  of  lamp  oils;  wax,  sperma- 
ceti, composite  and  txdlow  candles ;  soai)8,  the  raw  and 
manufactured  material. 

87.  Lambert,  R.,  Goree  Piazza,  Liverpool,  Proprietor. — 
Hammocks,  and  other  articles  for  emigrants. 

88.  Langdale,  W.  S.,  Lamlxith,  London. — Model  of  a 
castle  and  demesne  made  of  leather. 

89.  La  Touciir,  ^liss  C,  Bellevue,  Delgany. — Models  in 
elder  pith  of  ancient  Irish  crosses:  Kells,  Killamory,  Clon- 
macnoise,  Moore  Abbey,  Kilree. 


90.  Lawrence,  £.,  Se  Co.,  Upper  SackviDe-strBetf  Dub- 
lin, ManufJEurturers  and  Importers. — Bockiiig-hones ;  Irkh 
and  foreign  toys  and  dolls ;  Irish  bog  oak  ornaments,  tet  m 
native  gold  and  gems ;  horse-hair  ornaments,  made  by  the 
poor  in  the  west  of  IrcJand ;  hair  brashes,  made  of  Irish  bog 
oak,  Kinamey  arbutus,  ivory,  &c 

91.  Leowiche,  M.,  Meeting-house-yaid,  Doblis. — 
Brushes. 

92.  Lewers,  Mrs.,  Mountpleasant-sqiiare,  DnUin. — 
Vases  of  wax  flowers. 

93.  Lewis,  F.,  Fleet-street,  Dublin,  Ifannfiulaivc— 
Perfumed  oils ;  pomades ;  essences ;  toilet  soaps,  and  other 
perfumeiy. 

94.  Ldtdkn,  W.,  Corn-market,  BeUsst,  MannikctiiRr.-. 
Bridecake. 

95.  Ldtdlet,  Miss  C.  A.,  Lower  Sackville-street,  DnbGn. 
— Fire  screen  in  frame,  composed  of  a  wreath  of  sea  flowcn; 
basket  of  sea  flowers ;  shell  album  of  sea  weed. 

96.  Lynch,  A.,  Suffolk-street,  Dublin,  Mannfactinvr. — 
Wigs,  fronts,  and  ornamental  hair. 

97.  Ltsaoht,  Wm. — Salmon  flies,  for  the  Shannon  and 
other  rivers,  tied  by  exhibiter. 

98.  M'Alister,  Patrick,  Donabate,  Ca  Dublin.— As 
old  Irish  Grothic  baronial  castle,  done  in  shellwork. 

99.  M*EvoT,  J.,  GeorgeVstPeet,  Kingstown,  near  Ddb- 
lin.  Manufacturer  and  Importer. — Self-snufling  monk!  can- 
dles ;  stearine  and  chemiod  candles. 

100.  Madden  &  Black,  Capel-street,  Dnblin,  Uannftc- 
turers. — Ladies'  and  gentlemen's  perukes,  with  impnmd 
gossamer  partings ;  judge's  full-dms  wig ;  bench  and  bar 
wigs. 

101.  BfAHONT,  J.  &  J.,  Coombe,  Dublin,  BlannfactiiRn— 
Brushes  of  various  descriptions. 

102.  Mallow  &  Ettinoball,  Merchant's-qnar,  Dnbiia. 
— Fishing  tackle. 

103.  MiTGHELL,  Mrs.  S.,  Grafton-street,  DubEn.— 
Bride-cake,  elaborately  ornamented. 

104.  Mitchell,  J.,  Stonehaven,  Edinburgh,  Mann&c- 
turer. — Pipe  tops,  of  sterling  silver,  German  silver,  and  tin; 
iron  pipe, 

106.  MiTTON,  T.,  Old-square,  Blackburn,  Lancashire. 
Manufacturer. — Improved  wax  candles. 

106.  Morton,  J.,  Dame-street,  Dublin,  Manufacturer.— 
Lozenges  and  confections  ;  medicatetl  lozenges ;  crystalli»4 
and  preserved  fruits,  ginger,  jujubes,  &c. 

107.  Ogle,  J.,  Hayes,  Navan,  Co.  Meath.— Work  and 
flower  baskets. 

108.  O'CoNNELL,  J.,  Cahirciveen,  Co.  Kerrj*. — Artificiil 
flies. 

109.  OCoxNOR,  Miss  A.,  SUgo.— Ornaments  in  bom- 
hair,  the  work  of  peasant  girls  in  the  county  of  Sligo. 

110.  O'Brien,  Messrs.,  Mary's  Abbey,  DubUn.— Owe 
hemp  and  Manilla  lobster  lines;  Ball's  tanrd  haoxKn 
yacht  marlin ;  trawl  twine ;  salmon  twine;  herring  nttvnt: 
green  fish  hemp  ;  Italian  hemp ;  hand  lines ;  landing  ort 
eel  cockell ;  teakle  Imes ;  Ball's  haddock  snowding ;  (ohrA 
hemp  strand  snowding ;  fine  cod  snowding  ;  middle  saow- 
ding ;    Baltic  snowding ;  rod  hues. 

111.  O'Kelly,  the  Misses  de  Pextiiont,  Qwro 
Anne-street,  Caveodish-square,  London. — A  screen  bi*A- 
case  and  work  box  of  ornamental  leather  work,  in  imiuti* 
of  carved  oak. 

112.  O'Leary,  J.,  South  Mall,  Cork,  Manufacturw^.-.\ 
gentleman's  wig;  a  lady's  nig,  ycalp  front,  ringlet*.  *dJ 
plaits. 

113.  Parker,  Richard,  Dunscombc. — Book  offline- 
trations  of  the  Birds  of  Ireland. 

114.  PoNTET,  A.,  upper  Sackville-street,  Dnbhn,  Mann- 
fact  urer. — Plain  and  fancy  umbrellas  and  pansol£>,  «it^ 


Class  XXIX.]     MISCELLANEOUS  MANUFACTURES,  AND  SMALL  WARES. 


419 


specimens  of  the  materials  and  fittings  employed  in  the  ma- 
nufiicture. 

115.  Powell,  J.  H.,  WestmoreUnd-street,  Dublin. — 
Arabian  liquid  hair  dye. 

116.  Prkstos,  O.,  Christ-Church-place,  Dublin,  Manu- 
fiictuFer. — Basket-work  cars,  cradles,  fire  and  hand  screens ; 
bed-room  and  baby  baskets. 

117.  Price's  Patent  Candle  Company,  Belmont, 
Vauxhall,  Surrey f  Inventors  and  Manufacturers. — Specimens 
illustrating  the  Company's  patent  processes  for  making  palm 
oil  and  other  fiitty  substances  into  pure  white  caudles  by  dis- 
tillation, &c ;  specimens  of  the  palm  oil  fruit,  and  of  vege- 
table tallows,  butters  and  waxes ;  specimens  illustrating  the 
manufacture  of  night-lights ;  candles,  night-lights,  and  oils 
of  various  descriptions. 

118.  Pruvot,  H.,  D'Olier-street,  Dublin,  Manufacturer. 
— Wax  figures  with  beards  and  wigs ;  ventilator  and  patent 
perukes ;  curied  front  with  skin  division ;  bandeaux  with 
gauze  net. 

119.  Richmond  Instftution  for  Industrious  Blind, 
Upper  SackviUe-street,  Dublin. — Game  and  work  baskets; 
fire  screens,  and  other  articles  in  basketwork. 

120.  RufMEL,  Eugene;,  Gerrard-street,  Soho,  London, 
and  Boulevard  de  la  Gare  d'lvry,  Paris,  Manufacturer. — 
Fountain  of  Rimmel's  toilet  vinegar ;  hygienic  perfumery ; 
specimens  of  perfumes,  toUet  soaps,  pomades,  tooth  powders, 
hair  dyes,  cosmetics,  and  other  toilet  requisites. 

121.  Rock,  J.,  Hastings,  Sussex,  Exhibiter  (J.  Smith, 
Hnrstmonceux,  Manufiicturer). — Sussex  truck  baskets. 

122.  Ronoeatsnow,  F.  A,  London. — Basket  and  cross 
made  in  paper. 

123.  Roonet,  R.  A.&Co.,  Bishopsgate-street,  London, 
and  Brown  Hill,  Brush  Works,  Galway,  Manufacturers. — 
Hair  brushes  of  various  qualities,  in  fancy  foreign  woods, 
bone,  ivory,  tortoise  shell,  and  prismatic  pearl  shell;  clothes 
brushes,  made  in  part  of  new  materials ;  ladies'  curl  and 
bandoline  brushes*,  whisker,  moustache,  tooth,  nail,  and 
shaving  brushes ;  hearth  brushes ;  hair  brooms ;  carpet 
brooms  and  brushes  on  a  new  and  improved  principle,  and 
partly  of  new  material ;  Rooney's  patent  horse  brushes ; 
Miller's  machine  and  cylinder  brushes ;  Rooney's  improved 
painters'  brushes. 

124.  Sangster,  W.  &  J.,  Regent-street,  London,  Ma- 
nufacturers— Umbrellas  in  ^k  and  alpaca ;  parasols  in  silk 
and  China  crape,  and  covered  with  Irish  and  Uoniton  lace, 
with  richly  carved  ivory  handles ;  riding  and  walking  canes, 
with  gold  and  silver  mountings;  specimen  of  Fox's  new 
patent  light  umbrella  firame. 

125.  ScALijVN,  Mrs.,  &  Miss  White,  Talbot-street. — 
Shells,  fruit,  and  flowers,  modelled  in  wax. 

126.  Shaw,  Miss  A.,  Caledon. — Ornaments  made  from 
the  pith  of  the  elder  tree ;  Medici  vase ;  a  design  for  a 
screen  ;  model  of  a  steel  chair  at  Longford  Castle ;  a  model 


127.  Smith,  J.,  Rochdale  Road,  Manchester,  Inventor. 
— ^A  novel  and  useful  application  in  gutta  percha. 

128.  Society  for  the  Promotion  of  Irlsh  ^Linu- 
FAcrrRE  and  Industry,  Anglcsea-street,  Dublin. — Read- 
ing screens,  made  of  cut  card  in  leather  frames;  leather 
basket  with  shells  and  sea  weed;  ink-stand,  ornamental 
shawl-pins,  match-boxes,  and  other  articles  of  leather; 
head  ornaments,  bracelets,  brooches,  pins,  and  necklaces 
of  horse  hair ;  ornaments  in  rotten-stone. 

129.  Smyth,  F.,  Essex-quay,  Dublin,  Manufacturer. — 
Portable  umbrellas,  with  handles  to  screw  ofl^  &c. ;  silk  um- 
brellas moimted  on  gold,  silver,  agate ;  ivory-handled  silk 
umbrellas,  mounted  on  partridge,  rice,  and  bamboo  canes ; 
gingham  umbrellas ;  fancy  walking  and  riding  canes ;  pa- 
rasols mounted  on  whips,  for  ladies  driving ;  gold  and  silver, 
ivory,  carved,  and  other  mountings  used  by  umbrella  and 
parasol  makers. 

130.  Smyth,  O.,  Upper  Granby-row,  Dublin,  Manufac- 
turer.— Wicker  chair  screen,  work  basket,  and  soiled  clothes 
basket. 

131.  Stephens,  W.,  Kingsland,  London. — Case  of  natu- 
ral flowers  preserved,  retaining  their  natural  form  and  relief, 
intended  as  botanical  illustrations  for  museums. 

132.  Stewart,  Miss,  Rostrevor,  Co.  Down. — Ornaments 
in  hair. 

133.  Taggart,  Miss  H.,  Tenchfield-terrace,  SandjTuount 
Strand,  Dublin. — Fancy  picture  made  of  Irish  sea-weed. 

134.  Watters,  J.  J.,  Jun.,  Crow-street,  Dublin. — A 
collection  of  the  birds  of  Ireland,  indigenous  and  migratory, 
consisting  of  nearly  250  specimens,  collected  and  arranged 
by  exhibiter  (preserved  by  Mr.  Richard  Gleimon,  of  Suf- 
folk-street, Dublin). 

135.  Whitty,  J.  I.,  Henrietta-street,  Dublin. — Geologi- 
cal and  mining  map  of  Coalbrook,  in  the  Co.  Tipperary,  with 
a  survey  and  valuation  of  the  tenancies  thereon. 

136.  Wilson,  H.,  Stepheu's-grwn,  Dublin,  Manufac- 
turer,— Gentlemen's  knotted  and  temple  spring  wigs. 

137.  Worn,  R,  Dawson-street,  Dublin,  Designer  and 
Manufacturer.  —  Gentlemen's  i>atent  machine-made  wig; 
temple-spring  and  weft-spring  wigs,  with  skin  partings ; 
coachman's  fidl  dress  wig ;  ladies'  long-haired  braid  wig, 
with  transparent  partings ;  gentlemen's  gossamer  transpa- 
rent wigs ;  ladies'  fronts. 

138.  Wotherspoon,  J.  &Co.,  Glasgow,  Manufacturers. — 
Specimens  of  lozenges  and  comtits,  manufactured  by  patent 
machinery  driven  by  steam  i)ower ;  lozenges  and  comfits  in 
handsome  boxes;  Scotch  marmalade,  made  from  Seville  bitter 
oranges,  on  an  improved  principle,  by  steam  machinery. 

139.  Wyld,  James,  Leicester-square,  London,  Manu- 
facturer.— A  portion  of  Mr.  Wyld's  large  model  of  the  earth. 
The  circumference  of  the  globe  is  one  hundreii  and  eighty 
feet ;  the  land  is  modelled  upon  a  scale  of  ten  miles  to  the 
inch,  and  the  mountains  upon  a  scale  of  one  mile  to  the 
inch;  the  globe  is  composed  of  nearly  6,000  blocks. 
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THE  FINE  AETS. 

THE  association  of  an  extensive  general  collection  of  works  of  pure  Art  with  the  contents  of  a  general  In- 
dustrial Exhibition, — though  in  a  separate  *■''  Fine  Arts  Hall,  * — was  by  many  at  first  condemned  as  an 
incon^uous  arrangement ;  yet  according  as  the  public  became  familiar  with  the  Exhibition  as  a  whole,  this 
objection  was  gradually  felt  to  be  founded  in  a  mistake  of  the  true  relations  of  Art  as  one  of  the  highest  de- 
ments of  real  civilization ;  and  long  before  the  close  of  the  scene  presented  to  the  Irish  public  in  18^3,  this 
department  of  the  Exhibition  became  recognised  by  the  few  as  the  highest  in  importance  of  all,  and  valned 
by  the  many  as  the  chief  and  crowning  glory  of  the  undertaking.  The  true  relations  of  Art  (properly  so  called, 
and  in  its  highest  sense)  to  life,  and  even  die  very  significance  of  Art  itself,  are  well  nigh  forgotten  in  the 
excitement  of  mechanical  improvements  which  this  century  has  called  into  existence  ;  because  Uie  pure  sug- 
gestions of  the  spiritual  world,  in  which  lies  the  true  domam  of  Art,  appeal  to  the  soul  and  not  to  the  soises, 
and  the  affairs  of  material  life  but  too  seldom  leave  the  soul  free  to  receive  those  suggestions.     And  yet  if 
man  will  truly  fulfil  the  conditions  appointed  for  his  earthly  existence,  he  must  make  every  detail  of  hie  here 
below  harmonize  with  the  great  end  of  that  existence, — ^the  life  of  a  future  world  of  pure  spirit  only.  If  Art 
supply,  then,  the  vivid  suggestion  of  that  purely  spiritual  existence,  by  leading  the  mind  towards  the  vivid 
contemplation  of  the  mere  Ideal,  it  supplies  precisely  the  necessary  complement  of  the  material  philoM^ihies; 
and  without  this  the  vehement  pursuit  of  material  improvements  (and  the  exclusive  satisfaction  m  these,  and 
in  their  results,  which  that  pursuit  induces),  leads  to  mere  worldly  selfishness  only, — leads  farther  and  farther 
away  from  the  great  end  of  human  life.   Much,  very  much,  is  required  to  be  said  upon  this  subject,  so  am- 
pletely  does  it  appear  to  be  forgotten  or  neglected  in  the  nineteenth  century;  so  much,  indeed,  that  a  vc^ome 
would  scarcely  sufi[ice  to  enlarge  upon  it ;  but,  in  the  limited  space  allotted  to  a  single  department  of  the 
present  book,  it  is  but  possible  to  strike  the  keynote,  as  it  were,  and  leave  it  to  the  reader's  heart  and  intd- 
loct  to  pause  here  and  pursue  for  himself  the  numberless  paths  of  thought  which  it  ought  to  open  to  his 
mind.     It  is  in  this  sense  that  Art,  truly  and  nobly  directed,  preaches  the  most  glorious  lessons,  and  where 
are  these  lessons  most  valuable  if  not  in  the  midst  of  scenes  and  a.'^sociations  among  wliich,  without  such  i 
monitor,  the  mind  must  naturally  lose  itself,  each  hour  wanderinfi;  farther  and  still  farther  from  the  pure  and 
the  Ideal  V  It  is  on  this  account  that,  in  a  great  Industrial  Exhibition,  a  department  of  puru  .Vrt  (s^'paratfd. 
of  course,  from  all  the  rest,  as  wjis  due  to  the  dignity  of  its  natiu-e,  though  yet  within  the  same  building)  wis 
even  peculiarly  appropriate  as  well  as  peculiarly  valuable :  and  it  must  be  with  deep  satisfaction  that  ao 
Irishman  remembers  that  the  first  instance  of  the  association  of  Art  (that  is  the  Ideal)  with  Material  Indus- 
try occurs  here,  in  the  capital  of  one  section  of  that  Celtic  race  whose  U^ndencies  have  ever  been  esptiiallj 
towards  the  Ideal,  and  whose  province  it  especially  was  to  set  this  example  to  the  world, — a  satisfaction  not 
diminished  by  his  witnessing  the  instant  acceptance  of  the  same  principle  by  a  kindred  jK'ople  of  the  same 
instincts,  who  are  even  now  preparing  a  spectacle  of  precisely  tne  same  import  for  the  instruction  of  the 
world,  in  Paris,  the  centre  of  its  civilization. 

The  deepest  instinct  of  man's  nature  is  the  pursuit  of  that  which  is  beyond  and  above  him.  Even  where  ibe 
earlier  traditions  of  the  human  race  had  all  but  died  away,  among  those  from  whom  revelation  was  as  yet  with- 
held, and  in  regions  where  its  truths  had  not  yet  penetrated,  the  pure  instinct  of  man  has  ever  soared  heaven- 
ward. The  investigation  and  contemplation  of  ai^AYrwcMruths  seemed  to  be  the  favourite  exercisi*  of  thai 
intellect  which  distinguishes  man  from  the  lower  animals ;  and  he  soon  instinctively  perceived  the  superior 
nobleness  of  this  kind  of  occupation  and  this  direction  of  his  mind,  because  he  felt  that  its  exercise  was  his 

{Hiculiar  prerogative  among  created  beings.  When  the  natural  tendency  to  thought  above  and  beyond  thb 
ife,  and  the  natural  awe  for  the  power  of  a  Creator,  had  rii)ened  into  some  form  of  religious  belief  (even 
among  those  not  yet  blessed  by  any  direct  message  from  God),  the  mind  became  full  of  grand  and  sweet  lod 
pure  emotions,  which  never  found  adequate  expression  in  mere  language.  Those  emotions,  neverthek*ss,  he- 
(!ame  more  real,  more  distinct,  more  ardent ;  and  philosophy  began  to  see  in  them  the  revelations  of  a  higher 
than  human  natun%  the  recollections  of  a  pure  and  spiritual  world.  The  pursuit  of  such  paths  of  reflection, 
it  was  observed,  did  re^dly  ennoble  the  heart  and  refine  the  understanding,  and  the  diflfusion  of  those  feelings 
and  those  ideas  was  found  to  render  men  practically  better  in  heart  and  m  conduct ;  for  those  whom  they  md 
not  actually  turn  to  the  pursuit  of  philosophy  and  the  higher  practices  of  religion,  were,  at  least,  insensibly 
chastened  and  moderated  in  their  desires,  jind  sof\^ened  from  the  barbarous  indulgenc<^  of  their  passions. 

But  though  in  this  world  man  shall  never  pierce  the  veildniwn  over  him  after  the  Expulsion, — shaD  nen?f 
know  the  depths  of  Truth  in  his  human  existence, — still  then'  are  ever  sent  some  few  among  the  race  of  this 
Earth  who  feel  more  deeply  and  see  more  clearly  than  their  fellows  some  portion  of  its  Beauty  ;  and  though 
common  language  may  not  divulge  the  experiences  of  those  favoured  few,  yet  the  gifted  among  them  rtill 
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ilraggle  in  ptit*lish  those  iiappy  tidings  of  a  hi^htT  state  wTiich  they  have  been  permitted  to  catch  a  ^Uoipst^ 
q£  bach  art*  the  poets  and  the  artists — wboni  civilized  humanity  ha*  ever  hououretl,  and  whc^m  earlier  ages 
cveiirt         '    '     -  uispired,  or  »s  ii'they  really  came  direct  fi-om  that  region  above  humamty  with  whose  ide^is 

P)i«-ir\ ,  innvL'VCT,  CO  u  Id  Only  express  in  the  language  of  words  wliatof^'piritiiril  truth  it  had  to  tell,  through 
tlie  imperlect  medium  of  suggestive  images  itnd  imaginative  metaphors.  But  tbr  hannonies  of  nature  speak  nir 
tlieiiuulves,  in  mute  language,  in  everj*  form  of  nature's  works*,  jmd  through  these  afleet  the  feelings  of  the 
rodest  and  most  unconscious  of  mankind.  And  the  plastic  and  iiictorial  Akts  grew  up,  aa  men  found  that 
tibe  higher  inlluences  of  poetry^  the  truths  of  the  uleal  world,  were  most  |>owerfullyand  univei-riiiHy  expresscHl 
in  the  cooutcnanc**  of  man  and  in  the  face  of  natural  tilings.  The  power  of  man's  inu^llect  and  the  judgment 
of  his  intenser  fc»tVhng3  at  hist  found  their  highest  earthly  sphere  ;  they  were  exercised  in  cleanKing  the  forms 
of  perfect  nature  from  the  irregularities  and  <lefoi*mities  which  veiled  tliem  in  conmion  hfe — in  rest<iriug  to 
them  their  pristine  purity  and  Iteauty,  and  with  and  in  these  their  tirj^t  signilicance,  as  raanifeiitations  of  the 
Creator,  His  power.  His  goodness,  and  His  eompleteiiess ;  and  the  faculty  that  produced  such  works  was 
weD  called  creaiwe,  for  it^  re*nlts  were  to  most  men  as  of  creation,  so  little  do  moi#t  men  dix*am  of  the  ex- 
iafeenoe  of  that  which  is  yet  ever  around,  above*  an<l  beneath  them. 

Such  WH3  the  birth  and  growth  of  Art,  and  in  such  wise  did  its  influence  steal  over  the  race  of  Man,  If 
it  could  purity  the  sensual  by  iu  suggestion  of  the  pure  ;  if  it  could  traiMpiillizo  and  soft^*n  the  tiirhiilent  and 
rough  by  its  example  of  harmony  and  peace ;  if  it  could  content  the  proud  and  striving  by  its  toucliing  me* 
iiiorial<  of  simplicity  and  sutlicieney ;  il,  above  all,  it  could  strike  the  faithless  with  awe  ibr  the  power  of  an 
omnipotent  Creator,  and  charm  the  apathetic  into  love  of  the  Holy  and  the  Spiritual, — can  it  be  doubted  what 
"Hit  liaTe  been  and  ever  be  the  sweet  and  Iot\y  influence*  of  Art  u[ion  the  bte  of  the  civili/X'd  world  V  That 
^leh  calls  Man  a  moment  trt>m  the  bustling  anxieties  and  p**tty  cares  of  earth,  and  brcMtlies  over  his  spirit 
fi^s^;raDCi>  of  those  sublinier  spiritual  emotions, — that  roust  l>e  sun/ly  the  true  civiliy.er,  fit  above  all  other 
induenoes  to  walk  hand  in  hand  with  Religion  hei'self.  Such  is  iVrt  in  its  highest  manifestations  ]  and  all 
Art  is  beautiful  and  valuable  just  according  to  the  purity  and  power  of  the  spiritual  emotions  it  expresses, 
aad  the  adequacy  with  which  they  an*  nmdered, 

Thsf  i#  not  the  place  to  trace  the  origin  and  progress  of  the  Fine  Arts,  of  which  satisfactory  accounts  may 
easily  be  found  even  by  the  general  reader  in  many  works,  in  these  days  of  cheap  literature  within  the  reach 
of  aU  the  reading  cUsse^.  But  in  considering  the  n>nttmt5  of  a  general  collection  of  paintings  and  sculpture, 
wo  ihould  not  omit  to  notice  the  gradiml  debasi  nient  i>f  the  schools  from  the  classic  times  to  those  of  the 
middle  age*,  and,  again,  from  the  rerival  of  Art  in  the  Christiau  fifteenth  centurv  tlirough  successive  ages  to 
oitr  own  timeflL  Art  ever  languished  pn^dseJy  as  the  cultivation  of  the  pare  Ideaf  was  neglected,  and  its  pro- 
hmoTB  became  either  mere  copyists  or  else  lavished  their  powers  (now  of  meiv  manipulation)  upon  the  gni- 

ation  of  the  ^^nsual  or  luxurious  tastes  of  mere  worhliy  society.  And  this  has  been  the  general  Iiistory 
PArt  (notwithstanding  occasional  exa'ptions)  from  the  time  of  Fra  Angi'lieo  to  that  of  the  Caracci  "  re- 
nvaLi"  and  thence  more  rapidly  downwards,  according  as  the  end  of  instruction  and  the  direction  of  public 
taite  and  criticism  weri?  confined  more  and  more  to  mere  technical  pniliciency,  as  of  drawing,  colouring,  and 
OOB^KWlion,  by  rule.  Opportunit}',  indeed,  there*  was  for  tlie  licnlthy  growth  of  true  artists,  if  the  tone  of 
•INaety  and  of  social  education  had  not  rather  suppressed  or  misilirectjed  than  encouraged  those  spiritual  ten- 
dexuam^  which^  it  has  lieen  sk^i^n,  fonn  the  first  essential  condition  of  Art ;  and  such  tendencies  are,  inih?ed,  pre- 
cucfy  thooe  which  lloyal  Academies  have  ever  ignor(^d  and  still  ignon!.  By  the  easel  of  a  great  original  genius, 
wbooe  creative  faculty  perpetually  pro*hices  the  noblest  spiritual  expressions,  the  student  not  only  learns  the 
i^>t^itf>^l  pjirt  of  his  work,  but  insensibly  Imbilses  the  higher  and  yet  more  necessar)'  spirit  of  it.  But  this,  un- 
fbfftunateJrT  is  not  the  course  of  modern  academies,  even  where  they  possess  genius  within  their  coq»orations. 
Their  exhibitions  accordingly  present,  indeed,  alRindant  evidence  of  iudustn'  on  the  one  hajid,  ami  careful 
teaching  on  the  other,  and  they  are  frequently  fidl  of  correct  renderings  of  the  tamer  scenes  of  nature  ;  but 
ikai  is  all :  and  one  of  the  practical  advantages  attendant  upon  a  gn^at  getieral  Exhibition  of  works  of  all 
^ioMsa  and  all  nations  (of  which  that  of  Dublin,  in  1B53,  was  the  first  ever  pnyet^ted),  is  to  suggi^st  by  so 

a  J  examples, — provmg,  as  they  tlo,  the  utter  inefficiency  of  the  modem  scliook  and  their  teacmttg, — the 

.e«itv  of  seeking  ekewhere  the  true  principles  of  artistic  success. 

Witt  the  discovery  and  pursiut  of  the  true  method  of  learning  the  practice  of  Art,  and  the  true  road 
(through  biten.se  and  spiritual  contemplation)  towards  the  Ideal  of  Expre.^ision,  the  student  must  also,  how- 
ever,  oount  upon  the  sup^iort  of  his  generation.  And  upon  this  sul>ject  also  we  Irish  have  somt^thing  to  Icani. 

The  general  supjiort  of  Art  in  Italy,  in  the  iil^eenth  and  sixteenth  centuries,  was  due  not  alone  to  the  Church, 
1<  '    1 1-*  in  a  greater de^^t'  to  the  great  municipiilities,  which  liberally  expended  the  public  money  in 

i\  '  I  artistic  decorations,  well  understanding  the  permanent  advantage  of  the  inlluenci'  of  Art  on 

ibr  jiuimh:  inniij.  Therulcrs,princes,  and  municipalities  of  Bnissia,  Bavaria,  France,  ami,  to  a  n?markable  extent, 
Belgium,  have  in  like  manner  given  constant  and  splendid  encouragement  to  Art  in  our  own  times.  In  thos»f 
caciiuitric9  the  annual  exhibitions  are  carefullyexanuned  to  discover  the  most  promising  students,  whose  efforts 
are  cooftantly  watched  and  duly  eommfinded,  in  a  manner  very  different  JVom  that  of  the  coarst?  and  ignorant 
e&iggeFadoDS  to  which  we  are  unfortunately  accustomed  here,  in  society,  as  well  as  in  the  pi-ess.  But  from 
tfae  Mttdsmies  those  successful  ^udentsgain  simply  the  means  of  learning  the  technical  requirements  of  their 
dpcupiafmn.  and  an  annual  opportunity  of  making  the  prf»gn>ss  of  their  labours  known  to  their  tcllow -citizens. 
T  liy  which  so  many  of  their  works  have  reached  a  high  place  in  Art,  is  the  fruit  of  pure  and  solitar}- 

ui  ', — the  example  of  cotemporary  genius  working  in  their  presence, — and,  perhaps,  above  all,  the 

OBTcful  ntudy  and  daily  tamiharity  with  the  noble  creations  of  the  GiTcks,  on  the  one  band,  and,  on  the  oth^, 
ibe  heavenly  expre^on  of  the  Christian  works  ui)  to  the  sixteenth  century. 

In  ever)'  capital,  and  almost  ever}'  great  city  in  civilized  Europe,  too,  the  municipality  or  the  nation  have 
^^mded  a  gallerj  of  ancient  and  raediajvid  art,  for  the  improvement  of  the  iwople*  and  to  supply  students 
witb  eacamples  for  thdr  guidance.    The  true  studeiit  of  Art  carefidly  examines  the  means  used  ny  the  gianti 
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of  the  past,  and  tenderly  drinks  in  the  varied  but  ever  spiritual  expression  which  they  knew  so  well  how  to 
perpetuate  in  their  works  f  indeed,  in  no  country,  perhaps,  can  any  artist  now  reach  real  eminence  without 
the  possibility  of  spending  some  time  in  this  kind  of  study.  And  here  also  we  are  on  the  eve  of  being  providiHi 
with  a  public  gallery  of  ancient  art,  capable,  before  long,  of  supplying  the  Irish  student  with  such  opportu- 
nities of  study  ;  for  one  of  the  consequences  of  the  Exhioition  which  is  the  subject  of  this  Volume,  has  U-en 
to  make  more  urgent  the  public  desire  for  a  permanent  National  Gallery  in  Dublin,  and  even  at  this 
moment  it  is  understood  that  arrangements  are  all  but  completed  for  its  establishment.  Should  it  be  sur- 
cessfully  established,  and  should  it  one  day  contain  a  collection  of  the  works  of  the  Past  of  a  truly  Ideal  cha- 
racter, we  may  expect  great  results  fh)m  a  future  generation  of  Irish  Painters  and  Sculptors.  In  the  mc-au 
time  we  are  assured  of  the  co-operation  of  very  many  proprietors  of  works  quite  as  fine  as  the  elite  of  the  late 
Exhibition  to  support  a  large  collection  similar  to  that  of  last  year  in  Dublin,  and  out  of  the  inspirations  which 
such  works  will  be  sure  to  create  among  our  students  we  may  hope  that  many  years  will  not  pass  before  Iri'land 
gives  again  a  true  Artist  to  the  world.  And  it  is  here,  notwithstanding  the  many  disadvantages  of  this  <:<•- 
neration,  political,  social,  and  material, — (even  the  next,  perhaps,  may  see  a  total  change.) — that  we  niav, 
indeed,  expect  such  fruit :  with  much  more  confidence  here,  in  a  countr}'  poor  in  opportunities,  but  rich  in 
ideality,  imagination,  and  devotion,  than  in  one  abundantly  supplied  with  the  highest  treasures  of  Art,  yet 
whose  inhabitants  are  generally  incapable  of  appreciating  them  and  therefore  of  turning  them  to  account, 
by  reason  of  their  natural  tendencies  rather  to  the  practical  than  the  abstract,  and  rather  to  the  material 
than  the  spiritual,  and  of  a  prevalent  system  of  philosophy  and  morals  inconsistent  with  the  exercLse  of  the 
loftier  and  more  poetical  feelings.  For  such  is  singly  tne  intimate  distinction  between  the  peoj)le  of  Irekud 
and  those  of  the  neighbouring  island. 

The  peculiar  tendency  to  abstract  thought  among  the  Irish  race  (common  to  it  with  the  French  and 
other  Celtic  nations)  has,  fh)m  the  earliest  ages,  been  strikingly  recognised  by  travellers  and  stranjrcrs. 
Their  great  capacity  for  success  in  Art  has  also  been  frequently  exhibited  in  Later  years  ;  and, — without 
appeanng  to  run  into  the  prevailing  vice  of  self-laudation,  by  referring  to  the  names  of  those  who.  siure 
James  Barry,  have  lent  their  genius  to  the  Academy  of  England, — it  is  l)elieved  we  may  n^st  secure  of  the 
general  recognition  of  this  fact.  But  this  tendency  of  our  people  has  been  but  ill  nurtured,  and  the  coinli- 
tion  of  a  helpless  province  has  been  found  to  be  here  (as  everywhere  and  at  all  times)  fatal  to  the  pn>^-ss 
of  Art,  as  it  is  to  all  development  of  independent  genius,  and  the  boldness  of  mental  aspiration  in  any  (iin-*- 
tion  whatever.  It  has  often  been  remarked  that  m  times  of  war  and  revolution  the  Fine  Arts,  and  indexed 
the  abstract  sciences  themselves,  ever  burst  forth  most  freely  in  some  new  and  wider  development.  It  I* 
because  men's  minds  are  relieved  by  whatsoever  even  for  a  moment  removes  the  oppression  which  ever  ki-t-p:* 
settling  more  and  more  heavily  upon  the  People  during  the  stagnation  of  undisturbed  obedience  to  the  idt-as 
as  well  as  government  of  previous  generations.  More  strikingly  true  it  is  that  among  a  fnv  people,  which 
feels  and  knows  itself  free,  there  onlv  Art  takes  root  and  prospers :  remove  the  political  Life,  and  Art  alao 
languishes  and  dies.  The  example  of  existing  nations,  once  the  most  celebrated  in  Art,  will  occur  to  the  mind 
of  every  reader,  and  the  application  of  the  same  principle  at  home  may  also,  perhaps,  be  safely  left  to  hi-* 
apprehension.  Yet  even  under  such  circumstances  as  surround  us,  Art  may  nourish  hoj>e  in  In-lmd  too. 
and  it  is  with  a  view  to  encourage  tliat  hope  (and  in  some  sort  also  to  din?ct  aright  the  tastes  and  ^tlniil•^  vt' 
the  Irish  Art-Studont),  that  it  is  proposed  to  devote  such  space  as  lias  been  allotted  to  this  di'partnj<  nt  ft" 
the  present  volume  to  t)reserve  sonu^  n*cord  of  the  true  value,  as  well  as  of  the  mere  contents,  of  the  FiiR' 
Arts  Halls  of  the  Irish  Industrial  Exhibition. 

It  will  be  necessary  to  compress  our  remarks  within  limits  (piite  inadequate  to  include  any  complete  criti- 
cism even  of  those  works  which  we  shall  stdect  as  examples  of  their  several  kinds,  and  we  shall  havr  I'Ut 
barely  to  name  (and  sometimes  even  to  omit  to  mention  at  all)  many  works  well  d«'S*'rvin;i  r»f  detail'^l 
description.  The  list  itself  will,  however,  be  suggestive  of  much  (especially  that  of  the  Old  Mast»T>),  mid 
for  the  rest,  these  pages  are  written  cliietly  of  course  for  our  own  countrymen,  upon  whom  they  are  only 
designed  to  jiroducc  one  effect  (if  that  may  indeed  be  attained  by  the  writer's  ellbrts)  :  to  sug':e>t  to  :h»iii 
some  considerations  which  may  add  a  higher  value  than  merc^  amusement  to  the  recollections  or  d»--rn|'ri'n 
of  works  of  high  Art,  and  to  place  before  such  of  them  as  are  yet  students  some  [Kiints  of  view  fn»ni  wh'yh 
such  works  an^  not  generally  regarded  among  us.  And  if  the  opinions  of  the  writer  may  claim  no  weight  «'i" 
authority,  and  may  frecpiently  want  ability  to  withstand  critical  comments,  their  expression  may  at  K  ast 
provoke  independent  reflection,  which  often  leads  to  truths  more  valuable  than  those  to  be  found  in  the  1  *-<i 
didactic  compilation — truths  often  unsuspected  by  those  whose  very  errors  may  suggest  to  others  tlie  {Hitii 
towanls  their  discover}-. 

I.— SCULPTURE. 

A  glance  at  the  Catalogue  of  the  extensive  collection  of  works  of  Sculpture  included  in  the  Exhibition  will 
l)e  sufficient  to  indicate  how  large  an  opportunity  was  there  oflen'd  to  the  Irish  public  to  make  thi'm!«« Iv*- 
acquainted  with  the  Modern  Schools,  almost  all  of  which  were  repn*sented  by  examph-s  of  considerable  ex^vl- 
lence.  Amongst  these  examples  it  is  with  no  slight  satisfaction  that  the  Irish  critic  finds  hiniM-ll'iiot  m»r. ly 
attracted,  but  compelled  to  give  the  first  place  to  one  or  two  works  of  Irish  artists, — men,  t(X),  who  an-  no; 
mere  accidental  oflshoots  of  our  people,  but  really  and  thoroughly  Irish  in  whatever  part  of  the  wc»rM  tin) 
reside :  with  satisfaction  the  greater  as  reganls  those  artists,  that  in  our  Irish  Exhibition  this  is  alnH'>t 
the  only  department  of  skill  in  Avhich  we  may  honestly  claim  pre-eminence.  Amongst  thes4^  exami.le>  «l 
sculpture  the  chrfs  (r<pnvre  of  IIcKiAN  and  MacDowell  do,  in  fact,  clearly  occupy  the  first  ]>lace,  with  \\f 
exception  of  the  great  Prussian  artist  IIaucii.  We  cannot  here  attempt  to  make  due  note  of  many  aiiior.^ 
the  multitude  of  wf)rks  lK»fi)re  us ;  we  shall  only  bt»  able  to  sidect  a  few  for  si)ecial  examination,  choo>ing  <ui  h 
as  may  stvm  most  nearly  t\w  representatives  of  their  particular  chuss. 

In  the  arrangement  of  the  great  Central  Hall  the  attention  of  the  visiter  was  well  directetl  in  the  tir^t 
place, — by  its  position  in  the  place  of  honour  in  the  centre,  at  the  head  of  the  Hall, — to  the  <tatue  of  E>  f. 


E  \'  E  . 
y  Fatr:ck  MacDowk:  !..  H.  A. 
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Ivxirk  of  OOP  distinguished  feUow-coiintniiian,  Patrick  MncDowoli,  R.  A.  (No.  66),  This  statue  (which  is 
fjvU  however,  in  niarhle)  has  already  earned  j^reat  popularity,  when  befcire  exhibited  in  London,  at  the 
yil  Academy,  and  in  Hyde  Park,  in  1851,  and  since,  at  the  Cork  Exhibition  of  IHb'J,  And  this  pnpu- 
lant^'bas  be<»n  cjaincd  by  no  trick,  by  none  of  thoi^e  startling  appeals  to  our  admiration  which  consist  ol  some 
clpttrr  deception  (such  a^;  the  very^  easfily  tiianutiictuped  bnt^  we  admit,  very  etfcctive  *^  Veiled  Veatal,"  exhi- 
biteil  in  the  Italian  department,  at  Hydtj  Park), — lea^^t  of  all  has  MacDowell  condescended  to  seek  tor  vulgar 
*t,...  •-').%'  i)y  the  expression  of  mere  commonplace  iJtmtimentality  ;  tbr  he  is  really  an  ortiht — he  seeks  to  be 
d  in  the  very  ?inipljcity  of  his  design,  and  he  trusts  for  sympathy  to  the  perfect  purity  of  Ex- 
Llolhed  in  a  very  beautiful  form. 

BiiestioD  of  the  propriety  or  appropriateness  of  the  nude  fiii^re  in  modem  art  is,  perhaps,  tht-  first 
fike«  the  mind  in  contemplating  this  statue ;  and  it  ia  a  question  so  intimately  coinieeted  with  the 
iition  of  the  general  principles  before  laid  down,  that  it  is  well,  perhaps,  to  have  it  clearlv  answered  at 
loutfet.  Excluding  entirely  from  even  a  pasi?ing  thou-iifbt  those  work*  which  art*  designed  simply  to  serve 
Ktaste  of  the  sensuabst  (and  of  which  it  is  to  be  hoped  not  one  could  ever  be  suifeivfl  to  cllsp'ace  by  Its 
^iiee  an  Irish  Exhibition),  there*  are  very  many  subjects  in  which  the  choice  or  introduction  of  the  naked 
is  entirely  out  of  place,  serving  only  to  display  the  worknuur^  tcclinical  knowlctljre  of  aimtoray  and 
i-csir%in^ :  and  theiv  are  many  others  in  whicii  such  a  choire  is  useless,  because  nothing  higher  or  more 
atlful  is  thereby  develop<?d-  And  it  will  appear,  on  profound  consideration  of  the  subject,  that  the  naked 
figure  in  statuary  should  only  be  introduced  where  it  ts  H<?cpj!.«irv,  either  in  cons**(juence  of  the  natui"e  of  the 
^  f  told,  or  in  order  to  produce  the  expresHou  of  something  higher  and  more  spiritual  than  can  be  other- 
1  Tendered  by  Art.  Applying  this  te*t  it  will  be  found,  that  by  much  the  greater  numlier  of  such  works 
Qg  the  modems  are  simply  naked  men  and  women ;  and  although  often  very  innocentlv  so,  still,  in  the 
'  unnect^ssfirine^s  of  the  artist's  choice  of  form  in  this  respect,  already  below  the  level  ot  high  Art. 
Die  necessarinex.9  of  a  nude  figure  depends,  then,  upon  the  nature  of  the  subject,  or  the  peculiarly  idejil 
aing  and  expression  which  is  souglit  to  be  cx>nveyed.  There  are  few  subjt*cta  proper  ibr  sculpture 
l^hich  the  nude  figure  Ix'comes  necessarj" ;  becjiuse  it  is  simply  degrading  to  the  dignity  of  sculpture  to 
employ  it  in  the  mere  attituilinizing  of  well-rlrawn  figures,  as  we  often  see  where  a  R'ulptor  stdects  a  si;b- 
ject  as  if  merely  to  show  what  he  can  do  in  marble.  An  instance  of  the  violation  of  principle  alluded  to 
oecOTS  in  the  well-known  and  veiy  clever  figure  by  our  half  fellow-countryman,  Hiram  Power — we  mean  tlie 
well-known  statue  of  the  "  Greek  Slave"  ^No,  89),  Thei\t  the  figure,  beautifully  modelled,  is,  in  many  respect?, 
fiDtrrthan  \lr.  ]VIttcL)oweirs  ;  but  the  entire  nudity  of  the  figure  is  not  only  unueeessary,  but  even  untrue  to 
the  story  ;  and  a*?  the  artist  has  communiciited  not  the  lea^t  of  spiritual  or  intellectual  expn*ssion,  his  work 
desoend^  to  the  level  of  a  mere  portrfiit  of  a  naked  woman,  uioilest  it  h  true,  but  certainly  in  his  hands  by 

us  a  satisfying  suViject  of  contemplation  to  a  tiiistefui  mind, 

aidered  strictly  in  the  essence  of  its  design,  the  most  perfect  of  all  Go<rs  works  is  the  yet  undegraded 
I  of  Mati.  And  to  be  the  most  perieet  of  God*3  work.« — among  the  many  countless  thousands  that  an* 
JDDeautifid  and  so  varied — what  must  its  excellent  consist  in  ?  Not  in  the  mere  expression  of  countenance, 
though  il  is  this  which  di^stinguishcj*  the  human  being  from  the  many  bi'autiful  but  irrational  cn^atnn's  which 
are  given  him  to  1k>  his  subjects.  In  more  than  this*  In  the  ixTtect  and  appropriate  form  and  colour  of 
evm-  part  of  his  frame^ — ejich  portion  suitable  in  it.sdfi  strong  in  sutKciency  ;  grai'eful  in  strength  :  nrither 
'"•■**'  ■    •'    '^f'minate  ;  prt^sening  ever  that  just  luedium  ofwholci^ime  motleration  in|>owers  and  proportions 

I  even'  part  of  man*s  boily  already  re]  "resents  the  character  of  his  reason  applied  in  the  govern - 

.„^ ...     4ju1  :--in  all  these  things,  and  such  as  these,  the  perfection  of  God's  work  is  uuide  manifest,  and 

ni  e«eh  individual  one  of  these  things,  the  rtmsonable  nature  of  man,  while  it  tinds  its  ordinary  expression  in 

Ig  reidity,  may  be,  and  ought  to  be,  in  its  highest  manifeMation  by  artistic  representation,     llie 

I  wtiich  18  Builicieat  for  detence^  and  energetic  enough  to  protect  the  just  inilepuidence  of  self  and  of 

perly  looks  then*  for  safety ; — but  that  strength  reast:»nably  eontrolled.  and  hnbituallv  exerted  in 

Lndustr>' :  the  intellect  whicli  is  prompt  and  vigorous  to  care  for,  and  direct  well  the  things  of  thi* 

I  ; — but  that  intellect  reasonably  controlled  from  the  too  exclusive  enjovment  of  its  earthly  power*  ami 

[4>ci  at  all  moments  heavenwanls  by  the  peri>etual  ttonseiousness  of  an  existence  far  higher  and  supremely 

|sh^, «uch  are  the  characleristica  of  man,  which  every  part  of  his  corporeal  form  is  (in  its  healthy  and  imde- 

I^Hcd  sitate)  fitted  to  express. 

^Blnd  in  Woman,  the  complement  of  this  self-sufficing  inteMectual  character  and  protecting  physical  power 

-   tn  woman  the  liner  sensitiveness  of  a  purer  morid  nature,  the  softer  and  more  delicate  instincts  of  a  tenderer 

ritl  tiion.^  dcv(»tional  spirit,  gain  expression  in  that  wontlerful  series  of  soil  and  richly-liowing  line*  which 

JF  jKTtect  figure  the  very  c»mbodiinont  of  tlie  higlicitt  ^rat^e  which  the  Divine  Cnrator  formed  into  life. 

lit  was  because  unfitted  for  the  hardness  of  intellectual  government,  and  slill  more  so  for  the  rough 

^f  museular  toil,  woman  wa*  intended  to  dwell  in  rmiet  contemplation  amidst  the  softer  and  m<tre 

botDi'h'  duties  of  this  worid,  that  God  rej?t*rv'e<i  her  creation  for  bis  final  work  ;  because  in  that  tender  trusting 
rn.r,,i  .J  iin  M-.c/t  which  is  just  able  to  distinguish  its  proper  guide,  and  in  that  sotV  devotional  tendency  whii^i 

I I  follow  it,  and  above  all  in  the  capacity  ol  silent  and  cheerful  enduranw,  imtl  the  every  shining 
^  . :  .  .  man's  he^rt,  the  Divine  Mind  saw  c|ualjties  not  mt^n^ly  designed  for  this  earth,  but  whieh  wen? 
litMtined  to  five  still  and  attain  to  oidy  a  vet  purt^r  and  higher  development  among  the  angels  of  his  hen\"enly 
kingdom.  And  so  he  stretched  fortJi  his  hand  to  mouhl  a  forai  wnirh  should,  by  its  faultless  grace  and 
lii»t<diless  simplicity  of  beauty,  expn.'$s  in  everj^  pari  that  swe<*t  and  lotly  destiny  of  wonmn,^tlie  preserver 
of  ptiritv  in  tld»  world,  and  the  example  of  devotion  towanls  the  next*     And  this  is  what  Art  mnst  express 

the  female  form,  or  it  bad  best  not  meddle  with  it.  Ilcr  delicacy  must  not  I)C  intruded  on  $nve  in 
irmanc<»  of  her  highest  mission  ;  and  if  her  form  do  not  ralee  up  our  minds  and  fill  us  with  a  holy 
ly  ot  -  ul  th'n  it  fails  of  its  fii*8t  object. — the  object  of  the  Creator  m  lavishing  njwn  it  so  much  of  his 
Lty  an  J  ai-^  ^i^ce,^ — and  it  becomes  degraded,  and  may  well  be  removed  from  before  our  eyes. 
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Such,  then,  are  the  conditions  which  the  sculptor  is  bound  to  have  before  his  mind ;  and  they  may  form 
the  test  by  which  our  reason  and  our  good  taste  should  judge  how  to  appreciate  his  work. 

In  the  Eve  of  JViacDowell  both  the  reasons  above  alluded  to  for  tne  choice  of  the  naked  figure  unite. 
Historically  necessary,  the  pure  form  of  woman  is  also  chosen  as  the  highest  expression  of  her  highest  quality, 
and  in  this  lovely  figure  we  have,  indeed,  the  Y&ry  personified  purity  of  her  whole  race.  MacDowell  has,  with 
true  apprehension  of  his  subject,  and  a  deep  sense  of  what  such  a  figure  ought  alone  to  express  in  the  hands 
of  a  Cnristian  artist,  selected  the  moment  of  temptation,  but  yet  before  the  FalL  The  lovely  Eve  rests  against 
a  shoot  of  the  fatal  tree,  round  which  the  serpent  insinuates  himself  near  her,  with  his  suggt^stions  to  her 
curiosity  and  ambition.  She  pauses  yet  awhile  in  doubt,  she  is  hesitating  towards  guilt  already,  she  is  still 
but  on  its  threshold,  and  wc  behold  her  in  the  last  moment  of  her  innocence  indeed,  but  still  innocent.  An 
instant  later,  and  her  beauteous  form  could  no  longer  truly  express  what  God  had  created  it  for.  A  day 
before,  and  we  should  have  had,  indeed,  the  loveliness  of  PaSradise  ;  but  we  should  have  missed  the  suggestioa 
of  our  race's  history, — the  teaching  of  the  fall  of  what  was  yet  so  beautiful  and  so  happy.  The  artist  and 
the  Christian  could  choose  no  better  moment. 

The  attitude  is  charmingly  suggestive  of  childlike  innocence,  and  the  expression  of  the  little  gracefiil 
features  shows  all  that  fawn-like  ginishness  which  one  cannot  help  attributing  to  the  maiden  Eve,  sporting 
in  the  [)rimeval  garden.  Her  intellect  is  just  asserted  by  her  doubting,  yet  the  form  of  her  head  does  not 
express  much  of  it ; — ^that,  perhaps,  would  be  inconsistent  with  the  very  history  itself.  The  curling,  flowing 
hair,  and  rounded  face,  tell  you  those  tresses  are  of  gold,  and  those  eyes  of  gentle  blue,  more  completely  than 
a  very  painting ;  and  while  the  admirer  is  full  of  gladness  at  the  so^  and  graceful  form  (and  esp^ciaUy  the 
exqmsitely  modelled  arms)  he  recognises  in  the  attitude  of  the  right  hand  and  arm  flung  over  the  hwid,  taken 
together  with  the  abstracted  eye  and  the  smile  already  sinking  mto  solemn  stillness,  an  unconsciousni'ss  of 
any  presence  but  God's — an  unconsciousness  of  self  which  amounts  to  a  sense  of  the  entire  propriety  and 
naturalness  of  her  costume  ;  all  which  convey  to  the  mind,  in  its  best  and  most  unobtrusive  form,  the  full 
instinct  of  perfect  purity .  One  cannot  contemplate  this  work,  without  being  charmed  with  the  vi^rouj 
grace,  the  harmonious  attitude,  and  correct  and  sweetly  moderated  proportions  of  the  figure  ;  but  its  effcct  is 
better  than  merely  to  charm  the  eye,  for  the  longer  we  study  it  the  more  we  will  Wome  fille<i  i%ith  it* 
expression, — ^which  is  purity.  Here  there  is  a  work  of  Art  which  fulfils  the  higher  requirements  of  Art,  for 
it  improves,  elevates,  ennobles  the  student  of  it :  here  is  a  conception  of  a  subject,  in  which  the  arti>t  ha5 
forgotten  himself,  and  his  own  display,  and  his  own  reputation,  to  render  tenderly,  and  modestly,  and  with 
entirely  aflectionate  simplicity,  the  full  meaning  of  his  story,  and  the  full  lesson  which  his  figure  was  capable 
of  expressing, — that  too,  a  lesson  of  the  rarest  and  noblest  importance  to  the  human  race. 

The  only  blemish  in  the  composition  consists,  perhaps,  in  the  position  of  the  lower  limbs,  in  which  we  sec  at 
once,  too,  the  influence  of  an  inferior  model,  for  this  portion  of  the  figure  is  Celt  from  being  so  elegantly  pro- 
portioned, or  so  true  as  the  upper  part.  And,  besides  (as  to  the  design)  viewed  directly  in  front  of  the  figure, 
the  line  of  the  right  leg  appears  somewhat  hard,  the  weight  of  the  figure  being  rather  violently  thrown  upon 
it ;  and,  on  the  other  hand,  the  left  limb  presents  a  feeble  outline  (particularly  on  its  inner  side),  and  that 
knee  is  bent  at  a  somewhat  harsh  angle.  The  lower  part  of  the  body  also  appears  generally  too  Uirp.*  or  loo 
prominent,  a  fault  which  may,  perhaps,  arise  from  the  comparative  slenderness  of  the  limbs' from  hij)  to  kwr. 
In  the  best  works  of  the  Greeks  the  fore  muscles  of  this  part  of  the  leg  are  given  a  much  niori'  raj »i<l  and 
rounded  development  near  the  body ;  and  this,  while  it  is  strictly  correct,  tends  to  prevent  the  ap[varaiuv  of 
liciivincss  ill  the  mass  of  the  body  itself.  Mr.  MacDowell's  figure  is,  however,  modelled,  we  an-  sun*,  with 
accuracy,  and  these  obserA^ations  may  apply  to  the  mistake  of  having  selected  one  system  of  projK»rtiunat«f 
development  instead  of  another,  llie  ancient  statue  of  Apollino  offers  an  exaniph?  of  CJret'k  treatm«'nt  l>y 
which  the  above-noted  unpleasant  effect  is  avoided,  for  there  the  right  hip  is  slightly  drawn  back,  and  the 
figure  rests  rather  more  upon  the  left  arm.  But  Mr.  MacDowell  needs  no  copWng  oVtlie  (irei-k  v\on  in  thf 
disposition  of  a  single  attitude,  and  should  he  (as  we  devoutly  hope)  execute  this  lovelit-st  and  nobli->t  of  :ill 
his  works  in  marble,  and  feel  disposed  to  reconsider  the  proportions  and  pose  of  the  lower  limbs,  it  is  nn;iin 
he  will  readily  find  means,  entirely  original,  for  making  this  figure  as  faultless  in  graceful  form  as  it  alnady 
is  in  expression. 

Near  to  MacDowclFs  Eve  was  exhibited  the  chief  work  of  John  Ilogan, — another  Irish  sculptt.r  ir.ot 
an  R.  A.,  but  distinguished  during  his  residence  in  Rome  by  being  elected  one  of  the  Fiftt^'n  Virtuo>i  of  the 
Pantheon,  a  society  of  artists,  the  vacancies  in  whose  numlxT  are  filled  by  election  from  the  artist?  of  all 

Europe) thc^  Drunken  Faun  (No.  43)  ;  a  work  which,  whether  we  consider  the  intdlectualfffbrt  net\*ssan 

to  its  pro<luction,  or  the  finished  technical  learning  required  for  modelling  such  a  figure,  is  probably  not  ex- 
celled by  any  similar  one  of  modem  times.  So  strong  an  expression  may  seem  to  require  some  qualifica- 
tion, but  it  is  not  uttert»d  hastily,  nor  without  much  study  of  the  figure  in  (|uestion ;  and  it  is  a  fignn*  which 
requires  to  be  studied,  if  it  is  to  be  properly  understood, — to  be  examined  on  everj-  side,  and  with  tbt  ut- 
most care,  too,  before  its  merits  (in  an  intellectual  point  of  view)  can  be  gathered  by  the  stu<lunt. 

It  is  unnecessary  here  to  give  any  detailed  account  of  the  well-known  Fauns  of  classic  m\-tholog},  the 
attendants  and  army  of  Bacchus,  and  the  genii  of  the  earth,  and  especially  of  the  woo<ls.  '  The  ancicLi 
sculptors  represented  them  in  almost  ever)-  possible  attitude  and  occupation.  The  great  g:ill««rit^  tviitain 
Piping  Fauns,  Dancing  Fauns,  Laugliing  Fauns,  Drunken  Fauns,  and  Fauns  in  an  attitude  of  grac«'ful  and  int*  1- 
lectual  repose,  as  the  actions  or  age  of  Bacchus  and  his  disciples  at  various  times  partook  of  these  varii-«s 
characters.  Tliere  was  then  the  utmost  latitude  allowed  to  the  artist's  fancy,  who  might  thus  exhibit,  with 
fantastic  license,  all  the  grace  or  power  of  the  human  form  in  the  representation  of  these  beings,  even  in 
attitudes  inconsistent  with  the  proper  dignity  of  man — jind  the  Fauns  are  always  distinguished^fn>m  their 
human  likenesses,  not  only  by  the  accessories  of  the  group,  but  by  a  little  tail  introduced  as  sprouting  from 
the  small  of  the  back,  and  which  marks  their  half- brute  descent,  and  half-brute  nature. 

Mr.  IIogan'si'aMii  is  extremely  classic  in  conception,  and  the  subject  is  treated  by  him  in  a  manner  perfectlj 
in  accordance  with  that  of  the  antique  sculptors,  though,  so  far  as  we  are  aware,  with  complete  originality 
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The  flory  of  the  composition  of  tliis  figure  is  weJl  known :  tlmt  Mr.  nogflnn^  when  a  youth,  shortly  after  bis 

firtt  mrrival  at  Home  (where  he  lived  for  so  many  years  aftonvtirils),  heard  a  eharacteri&-tic  opinion  ijixpressed 

by  the  now  celebrated  English  sculptor^  Gibson,  that  nothing  orit^inal  oouhl  again  be  designed  in  sculpture, 

the  sources  of  the  art  having  been  ex.hutJsted  by  thu  ani;ientsi;  that  lioj^iin,  surprised  at  witnessing  a  general 

LjB|irova1  given  to  so  strange  a  proposition^  but  feebly  eJtpre4*8t?d  hid  own  dissent  from  it;  that  he  wa^  conterap- 

|Bvu^ly  challengied  to  prove  his  \iews,  by  producing  an  original  work  himself;  and  that  the  '*  Drunken  Faun" 

|F^m«  the  result — which,  indetnl^  had  the  eUeet  of  at  once  satislying  the  aceptics,  and  gaining  for  the  artist  & 

reputation  which  laid  the  first  foundation  of  his  future  auceeBS.   Whatever  may  be  the  tnjth  of  this  anecdote, 

we  believe  the  figure  is,  in  fact,  as  completely  original  as  it  is  pure  and  classic  in  the  desipi  ai^kd  treatnient  of 

tlie  subject     In  it^  present  tonn  (fur  tlie  artist  lia«  but  lately  modelled  the  whole  of  it  ai:tew,  and  it  now 

expreaaes,  perhaps^  the  utmost  of  hid  power),  it  may  be  tfutisidercd  the  very  best  work  of  Hogan's^  and  tliia 

ooQ^deration,  as  well  as  its  pix? -eminence  among  the  many  scidptiu'es  in  the  Exhibitiou  in  point  of  intel* 

lecttial  imagination,  le^ids  us  to  the  consideration  of  the  Faun,  even  in  preference  to  the  group  in  marble,  by 

the  same  hiid,  placed  near  it  at  the  head  of  the  Grc^at  Hall* 

The  figure  is  in  a  recumbent  attitude.    The  Faun  hud  been  seat^  on  a  low  rock,  enjoying  the  delights  of 
the  grape  juice,  of  which  he  seems  to  have  drained  a  large  vasje  which  lies  empty  beside  him*     The  lust  cu|> 
was  ahneady  on  it^  way  to  his  bps  (or  had  lk:*en^  iierbnps,  already  snatched),  when  seijfiedby  sjudden  intoxica- 
tion, his  limbs  have  become  relaxed-,  and  the  unnerved  hand  is  unable  to  la)'  down  the  vessel :  he  sinks  bacJt 
finom  liis  seat,  breaking  the  coming  fall  by  supporting  himself  on  his  hjft  arm  (upon  which,  accordingly,  the 
.  whole  weight  of  the  Ixxly  is  thrown),  while  tlie  last  effort  of  the  muscles  of  his  right  is  unsucws*ifully  em- 
ployed in  endeavouring  to  tling  away  the  usidees  cup  which  is  just  abtjut  to  sbp  frtan  his  lingers.     The  right 
leg  is  stretched  out  to  its  utmost  length  on  the  ground,  wholly  nerveless;  tlie  left  had  been  ilrawn  back  sud- 
denly with  l>ent  knee,  as  if  to  recover  his  balance,  but  now  bangs  in  that  same  attitude  powt-rless  and  loose ; 
the  bead  sinks  back  also,  yet  seems  fiuntly  to  struggle  to  simport  itsclt^^ — one  mDincut  tuore  and  the  whole 
I   figure  will  be  extended  senseless  on  the  earth.    It  is  impossible  to  imagine;  anything  nioi-e  completely  natural 
mn  such  an  attitmle  antl  such  a  jiosition  under  the  circumstaiiees :  strength,  vigour,  grace,  buoynucy,  all  now 
I  pltmged  in  unconscious  insensibdity,  in  the  last  stuge  of  dninkenness.     But  the  ai'tist  has  avdided,  never- 
ibeless,  even  the  least  of  the  disgusting  attributes  of  such  a  situation,  and  while  he  has  expressed  it  with 
[  coosummate  truth  antl  vigour,  he  ha*  done  so  in  such  a  manner  that  the  eye  continues  to  take  a  pleasure  in 
ibe  work  of  a  much  higher  kind  than  that  wliich  similar  subjects  as  treate^l  by  the  modems  (such  us  Kubens, 
&c.),  generally  admit  of    In  this  respect  "Mr.  Hogan*a  performance  may  he  actually  €lass4Mlat  once  with  the 
antiques  them,*elve*,  and  it  is  no  mean  pi-aise  when  we  say  that  it  will  not  sutrer  in  j>oint  of  design  by  the 
OQCnparison.    The  nature  of  the  creature  rt!prt*«cnted  assists,  doubtless,  in  prmlucing  this  sjitisfactoiy  expres* 
lion,  because  the  sense  of  the  degradation  of  fnan  does  not  interfere  with  our  enjoyment ;  and  Mr.  liogan's 
'   Fatin  is  not  merely  one  by  eourtesj'  (like  the  academic  figures  whose  classic  intentions  are  so  often  onJ^'  dis- 
Laofnred  by  reference  to  the  academv  catalogue) — it  is,  in  every  limb  and  feature,  as  well  as  in  its  aecessories, 
^^tonmistakeable  Faun  of  ancient  Greece  and  Italy, 

^■There  is  in  the  British  JM  use  urn  another  representation  of  a  Dninken  Faun — one  of  the  fine  statues  in 
nBeTownley  collection,  and  ahnost  a  repetition  of  that  engnived  in  the  Broiizo  dd  Museo  di  Ercotanoy  which 
offisrs  almost  a  minute  standard  of  corop»u"ison:  but  we  confess  we  never  could  look  on  the  Townley  figiirw 
with  any  other  feeluig  than  mere  wonder  at  the  execution  of  it,  whcre4is  Hogan's  commands  all  the  attention 
which  i5  due  to  a  severe,  correct,  but  graceful  composition,  full  of  tlie  impress  of  strong  intellect — executed, 
too,  with  the  utmost  technical  accuracy,  and  (like  the  antique)  compri^iuig  difliculties  of  detail  which  none 
*  bit  a  masterly  hand  could  even  hope  to  ovcreouic. 

In  his  original  model  our  artist  had  raised  the  right  hand  almost  to  the  lips*  When,  two  years  ago,  he 
brought  a  mature  and  exj)erien€ed  judgment  to  the  tiisk  of  remodelling,  as  il  anew,  the  work  of  his  youthful 
spring-time,  this  position  appeared  (and,  as  we  believe,  rightly  appeared)  to  him  to  indicate  so  much 
'  strength  still  left  as  was  somewhat  inconsistent  with  the  prolbund  ner\  elessness  of  the  rest  of  the  body,  and 
he  altifred  it  for  the  present  mo«t  effective  attitude.  As  the  figiire  now  stands  (and  for  anatomical  occtu^cy 
it  is  C!onfladere<l  to  be  quite  a  model),  even'  joint  is  lot»se,  every  muscle  relaxed,  all  save  tbe  left  arm,  utJOii 
whidh  the  weight  of  the  body  rests  heavily'  and  the  development  of  which  aceonlingly  oflers  the  more  marKe<l 
eon^ust  to  the  remainder  of  the  work.  The  original  statue,  whicb  is  very  finely  modelled,  may  b<j  still  seen 
in  the  -vestibule  of  tlie  School  of  Art  of  the  Koyid  Dublin  Society. 

It  is  but  a  proof  of  the  siu-prising  apathy  of  the  rich  upon  artistic  matters  that  thli  extraortlinnry  work 
has  never  been  execate«l  in  marble;  and  if  Ireland  leaves  two  such  figures  as  this  and  the  '*  Eve"  to  seek  the 
chanoe  of  permanent  realijcation  at  the  hands  of  strangers,  a  crowning  disgrace  wiU  be  added  to  the  long  list 
'  of  the  sins  of  the  present  generation. 

I         Socb  were  the  two  finest  works  of  our  own  artists.     By  one  alone  in  the  whole  Exhibition  can  they  be 

I  conceived  to  have  been  excelknl ;  and  in  that  one  the  delicacy  and  grace  of  JVIacDowell,  the  manly  intellect 

M|i^f*owcr  of  Hogan,  and  the  loveliest  tenderness  of  ancient  Greek  execution  in  detail,  ?eem  to  have  combmed 

l^^pDi^lveJ^  to  show  that  modem  Art,  after  all,  mu)  justly  hojK^  to  rival  the  glories  of  tbe  pii^'tt, 

^■^Ve  had  long  heard  of  the  extraoniinar\'  powers  of  the  great  Prussiim  sculptor,  PiY»fi'sS4>r  Ranch,  of 

'  Berlin,  but  mitil  wo  saw,  at  the  London  Exhibition  of  1851,  a  marble  copy  of  his  '^  \  ictonv"  {seated),  though 

thMi  copy  was  not  by  his  hand— we  had  not  Iwlieved  that  lliorwalsden  had  dropned  his  mantle  upon  a  sculptor 

it  graceful,  as  pure*  and  as  cl'u*^'?ic  as  himst^ll*   In  our  own  Exhibition  we  have  bad  the  udyantat^e  of  studving 

a  cast  from  the  original  of  this  k^autiful  creation  of  imagination  and  intellect,  and  those  in  Ireland  by  whom 

the  great  Danish  artist, — and  not  the  efTemiriale  Canova, — ^was  felt  to  be,  hitherto,  the  liighest  re^prev*nta- 

tive  of  modi'rn  art  in  sculpture,  have  still  (for  this  cast  has  been  purchiuHed  by  Uie  Koyal  Dubbn  Society,  and 

■^"^"^^  •  ced  in  tbe  gallerj^  of  theu*  School  of  Art)  the  opportunity  of  becoming  acquainted  with  a  suoeessor 

^ me  who  is  likely  to  transmit  even  as  great  a  fame  to  posterity, 

VCJi'B  bvdy  figure  b  similler  than  life,  ^  type  of  form  and  of  drapery  are  ptune  Gwi'k^  and  the  exe- 
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cution  (so  far  as  it  can  be  judged  of  by  a  cast)  especially  tender  and  complete.  The  Spirit  of  Victon-  is  in  thf 
act  of  crowning  the  moment  of  success ;  the  triumphant  mortal  whom  she  appears  to  gaze  on  with  such  \'i\\x\ 
intensity  has  accomplished  the  task  his  patriotism  or  ambition  had  set,  and  is  for  the  moment  the  Kin;r  ^f 
Men  ;  and  the  flashing  form  of  noble  Victor}'-  springs  forward  on  her  seat  to  fling  the  wreath  of  j:lor\'  on  \n< 
brow.*  The  dignity  of  this  magnificent  figure,  the  severe  enthusiasm  of  spirit,  chastened  by  the  ivpos^  of 
habitual  triumph,  and  ennobled  by  the  conscious  calmness  of  that  all-ruling  intellect  in  which  justice  ks  but 
the  necessary  companion  of  that  triumph,  distinguish  Ranches  grand  conception  from  ahnost  any  but  the 
finest  Greek  statues  we  have  seen.  The  swifl,  impetuous,  decisive  blow,  or  moral  or  material,  which  evtr  se- 
cures or  attends  on  victory,  is  perfectly  tj'pified  in  the  energetic  movement  of  the  statue  ;  the  firmne>>  with 
which  the  left  hand  presses  on  the  roct-seat  behind,  throwing  forward  the  whole  body,  is  made  known  in  the 
expression  of  the  fingers,  the  last  of  which  has  just  left  its  resting  place — the  momentarv'  action  of  that  ana, 
the  shoulder  itself  thrown  forward, — ^the  momentary  movement  of  the  left  foot,  which  now  hangs  down  ovit 
the  rock  as  the  right  is  advanced  towards  the  conqueror — the  splendid  vigour  of  the  riglit  ami,  wh<.><e  bimi 
bears  the  wreath  of  victorious  oak,  flung  back  to  the  utmost  on  the  opposite  side  as  in  the  act  of  castiujr  on 
the  hero's  head  tlie  inestimable  reward  of  his  toil ; — but  above  all,  the  stem,  clear  brow,  the  deep-set  eye,  the 
firm  yet  soft  and  tender  mouth,  all  the  features  beaming  with  sensibility,  flashing  with  the  lijchtning  (»f  in- 
tellect, and  strong  in  the  vigour  of  a  decisive  and  irresistible  will ;  these  are  the  attributes  and  tokens  of  the 
pure  Spirit  of  Triumph,  and  it  needs  no  word  to  tell  us  that  we  stand  in  the  light  of  Victory  hers<.-lf.  Tliis 
statue  IS  indeed  for  us  a  realized  poem — a  reward  and  an  incitement  to  the  noblest  and  grandejJt  thouj.'hti 
we  are  conscious  of  in  the  few  sublime  moments  of  life.  Alas !  that  not  from  the  mind  of  an  Irish  aniA 
could  such  a  poem  spring;  for  such  works,  whether  in  Greece,  in  Rome,  or  in  Pmssia,  never  did,  and  ncvti- 
will  see  the  light,  save  in  the  happier  and  more  glorious  moments  of  a  Nation's  histor}-,  be  they  of  the  pn*- 
sent  or  the  future,  of  the  enjoyment  or  even  of  the  hope. 

But  recalling  ourselves,  not  without  an  effort,  from  the  subject  of  the  statue  to  the  work  itsell*,  we  must 
not  forget  to  point  out  the  great  beauty,  in  point  of  spiritual  expressiveness,  of  the  modelling  ol*  this  fijniiv. 
The  minute  parts  of  the  hands,  the  arms,  the  enchanting  little  foot,  the  throat,  and  shoulders,  are  all  expre^Ned 
with  the  utmost  accuracy ;  and  yet  even  in  so  slight  a  figure  the  artist  has  avoided  the  least  appri»ach  to 
pedantry  in  the  too  clear  expression  of  the  anatomical  details,  which  are  simply  indicated  as  in  ])ure  (mrk 
works,  with  distinctness  indeed,  but  with  extreme  delicacy.  There  cannot  be  found, — we  may  not  n-sist 
particularizing  it, — a  lovelier  foot  than  this  which  hangs  so  daintily  in  the  air,  nor  more  bi^autiful  liands  than 
those  here  so  actively  occupied ;  and  yet  there  is  not  merely  in  the  face,  but  in  each  limb,  each  joint,  eai-h 
smallest  part  of  her  firame,  an  expression  of  dignity  and  power  which  no  most  spiritual  beauty  in  n.-al  life  itjuld 
boast.  The  figure  itself  is  everywhere  idealized,  yet  so  naturally,  that  the  eye  does  not  tire  of  wondering 
how  it  is  so.  The  drapery,  too,  is  in  the  most  perfect  Grecian  spirit.  The  hght  folds  of  the  thin  tunic  are 
disposed  with  consummate  skill,  indicating  the  movement,  and  conveying  all  the  proportions  of  the  fijnirt, 
and  yet  so  falling  round  and  clinging  to  it  as  to  give  it  all  the  dignity  of  a  still  statue,  while  it  retains  the 
effect  of  one  in  graceful  motion.  Well  worthy  of  hours  of  study  is  this  lovely  gem  of  art,  upon  which,  an«l 
upon  the  crowd  of  feelings  it  excites  in  us,  we  would  gladly  enlarge  far  beyond  the  bounds  jurniiitrd  n<,  I'Ut 
upon  which  we  hope  we  have  said  or  suggested  enough  to  st^cure  for  it  not  only  the  most  patient  ex.iniinarion 
of  the  sculptor  and  the  student,  but  also  the  reverent  attention  of  ever)'  one  possessing  or  seeking  al'ur  ta-t- 
who  has  the  opportunity  to  visit  it. 

We  have  especially  selected  these  three  specimens  of  sculpture  for  detailed  notice,  becans*-  of  all  thi-*-  in 
the  Exhibition,  they  were,  without  question,  the  most  remarkable,  and  lx.'cause  thev  supj>ly,  vmh  nith'in. 
an  example  of  a  dilFerent  style  from  the  rest.  But  we  must  not  be  supposed  theivhy  unduly  to  (l.].n*  :at«- 
the  many  other  works  of  various  nations  which  enjoyed  ahnost  equal  favour  from  the  general  public  aii'i 
deserved  it  even  from  the  few.  Amongst  the  works  of  Enghsh  artists,  the  most  elegant  in  idea,  ami  e'»rr.  < :  in 
execution,  was  certainly  the  Sahriiui^  by  W.  Calder  Marshall,  R.  A.t  (No.  70).  Thisfifrun"  is  alii-ady  v.n  w.  11 
known  and  very  popular,  as  the  many  rt^presentations  of  it  in  the  form  of  drawing-room  ornani»  nt^  in  •  Ta- 
rian"  and  biscuit  china  suHiciently  testify,  so  well  known,  indeed,  as  to  need  no  descri[)ti()n  hen* ;  but  ii  i> 
right  to  call  attention  to  it,  because  it  is,  by  much,  the  best  work  of  Mr.  Marshall,  that  we  have  >.t  ii.  ariJ 
he  Ls  (with  the  exception,  perhaps,  of  Gibson,  who  exhibited  no  work  in  our  Exhibition)  the  K-st  ot'th*-  o>- 
temporary  British  artists,  both  in  purity  of  conception  and  in  sim])licity  and  unafl^'ct^id  gra<vfuhu  s>  t.t''l->;jn. 
lie  is  not,  however,  free  from  the  worst  fault  of  the  English  artists,  that  of  conventioualiMu  in  \\\v /•n-i  .1* 
expression,  and  he  is  very  weak  in  the  imaginative  faculty  ;  so  that  although  much  su]x*riur  to  inurt  otth' 
sculptors  on  the  other  side  of  the  Channel,  his  works  must  here  be  remarked  ujmju  as  instances  of  a  -mill 
success,  which  we  desire  to  iin])ress  on  our  readers  at  this  side,  ought  to  be  entirely  exclude<l  tW>ni  the  a.:.'  :- 
tion  of  a  people  really  imaginative,  and  (under  favourable  circumstances  of  study  and  education,  whieb  it 
must  be  said,  we  do  not  j)ossess,  and  of  whose  effects,  therefore,  we  can  give  no  sign)  reidly  capable  oi' works 
of  high  Art,  in  the  sense  in  which  we  have  used  the  word. 

Mr.  Marshall's  Sabrina  is  merely  the  enchanted  lady  at  the  bottom  of  the  lake,  to 'ropres<^nt  which  i-U-a 
his  figure  is  in  attitude  and  expression  apj)ropriate  and  graceful  enough ;  forMr.  Marshall's  conception  i>  a  mtt 
graceful  representation  of  innocence  and  beauty.  But  the  Poet's  idea  of  Sabrina  is  higher  than  theM'.  am!  i: 
is  precisely  in  the  understanding  and  reahzation  of  the  hifcher  ideas  that  Mr.  Marshall,  in  <^»nnnnn  wi:h 
most  of  his  school,  is  greatly  wanting.  When  he  (or  any  of  these)  deals  with  a  subject  of  less  lofty  chanKtcr, 

*  Rauch's  fi^re  was,  we  believe,  designcil  for  a  monument  t  It  ha3  been  stated  that  Mr.  Marshall  i-*  n«'t  an  Enj- 

to  Beethoven,  the  heroic  miujician  of  Germany.     To  all  lish   artist,  hut  a  Scotchman,  n-sideiit  in   La'ipI.  n  :    and. 

to  whom  the  life  of  that  noble  artist  is  familigr,  the  appro-  like  our  o\vn  MacDowell,  contributing  the  wt- i*:lit  -^f  hi« 

priatcness  of  Kauch's  idea  will  be  apparent. 'uough.     The  talents  to  the  English  Academy.     If  so,   let  our  is vttl-h 

same  Victory  might  bend  forward  over  Beethoven's  as  over  friends  claim  him  as  theirs ;  it  would  be  worth  tbo:r  » hiic 

Napoleon's  head.  to  do  so. 


:  c  'I  o  R  : 


,  lie  h  able  to  develop  the  idea  of  it  with  completeness  and  elej^ance  ;  but  if  an  Artist  seeks  for  fame  by 
higlier  and  nobler  efl*:)rts,  he  must  accept  the  risk  ol'  iM/ing^  jud^d  by  hight-r  and  nobler  standards. 

The  ftong  of  Habi-ina  shows  clearly  that  Mdum  intended  to  reppesent  not  merely  itnKM'enee  and  graceful- 
Hess  aod  gentle  purity  in  this  Wautiful  pot^ticAl  conception,  but  also  a  high  di*j;ree  of  intellect mii  spiriimility, 
whidu  indeed,  in  Milton"*— as  in  any  eJasaic — mind  miiM  Ix;  the  peculiar  gift  and  (|ualiiication  of  the  immor- 
tals. 'Jlie  exquisite  description  of  the  chariot  of  the  nymph  indicates  at  once  her  place  amongst  the  clii,s.sic 
spirits  of  the  deep,  and  that  most  graecfld  verse,  in  which  ehe  obejs  the  sljephera  a  calL^  fihows  her  spirit- 
nature  alnwidy  purilied  and  separated  from  the  material  world  : — 

'*  Whilst  frtiin  uff  the  watere  de«t, 
ThuA  I  ^t  my  pnntleiM  fc^t,"^  &c. 

A  simple  glance  at  Mr,  ^larshairs  statue  will  be  sufficient  to  show  that  it  is  not  this  Sabrina  he  has  re* 
presenter!,  llis  figure  is  very  graceful,  very  pure  in  ex]>ression,  very  modest  in  design,  well  ino^lelled,  and, 
technically^  verj'  con-ect  in  execution  ;  but  it  la  certainly  not  the  Sabrina  of  the  poet*  Tliat  it  is  loennt  for 
Sabrina  is  onlv  in<licated  by  the  conventional  marks  nfthe  eedgtj^s  seuljjturi'd  upon  her  rocky  stNit»  and  the 
little  fish  whicii  is  half  hidden  behind  one  of  them.  The  statue  does  not  exnress  the  character  or  ideal  of  its 
iubject,  and  if  found  without  a  name,  a  century  hence,  it  mi^ht  be  called  a  *M-*istener  (batliing)"  ^  and  no  one 
drt^am  of  its  author^  intention  to  expn.'4<8  more. 

For  Mr.  Marshall  has  expressc^d  nothing  of  the  ideal, — the  head  of  his  listening  lady  is  deficient  in  ah- 
strict  beauty,  and  the  face  is  destitute  of  any  expression  but  that  of  the  drawing-room.  The  well-whapeti, 
healthy,  very  onlinar}-  arms  contrast  greatly  with  the  dcliaicy  of  the  Eve,  before  noticed;  and  the  lower 
limbs,  though  well*modelled  and  verv  liecoming  in  a  pretty  countrj*  girl^  eeem  both  hard  and  weak  in  out- 
liiie,  if  they  are  eompiired  with  more  ideal  works. 
^^  lliese  negative  faults  arise  chieily  li-ora  deficiency  of  the  imaginative  faculties,  a  gift  which  rarely  mnkcs 
H|bilf  appan^nl  in  Britain ;  uud  the  eflt'ct  Is  increased  by  tlie  neglect  of  cartdiil  study,  somewhat  more  of  which 
might  nave  led  the  artist  to  a  deem^r  and  clearcT  conception  of  that  which  he  projjosed  to  himself  to  express 
in  marble*  But  there  is  also  anotner  cause  lor  the  prevailing  defidency  in  e.\X'i^*s»iveineaixing,  which  is  gt^- 
nerally  n^raarked  in  the  English  marbles,  whether  portrait,  statue.s,  or  works  of  mere  imagination  ;  and  that 
ia,  the  naturaUsm  which  is  the  pi\»vailing  characteristic  of  the  whole  English  scbcKjL  Their  ever>^  work  is 
fiUfre  portraiture,  and  that,  too,  only  of  the  forms  of  tlesh  and  bone  before  them.  Unable  to  spiritualize  these 
fbrms  by  stacking  back  their  ultimale  purfet*tJon  (which,  nf  cours**,  is  not  now  to  be  found  m  degenerate  hu- 
Biafdty )  they  must  neeeiwarily  mi.Hs  the  expresjtlon  of  anything  higher  than  what  is  to  l>e  seen  in  ordinary  life; 
and  the  first  condition  and  the  wliole  object  of  high  Art  l>ecomes  for  them  simply  impossible. 

The  young  Irish  artist  and  student  should  djligc^ntly  consider  what  is  here  suggested.  The  farther  he 
keeps  from  that  naturalism  above  alluded  to*  the  better  clinnce  he  has  of  one  day  producing  a  work  that  may 
IhrB  when  not  only  the  English  sculptor?  of  to-day,  but  even  Canova  and  the  whule  series  of  imitators  ami 
fMtapiith'  fmm  him,  shall  be  forgotten  and  unknown.  It  is  only  he  that  strives  after  the  expression  of  the 
SBPfhnt  CTer  can  be  a  true  artist;  he  that  thinks  httlc  of  triends  and  patrons,  of  the  world,  and  the  ridies 
of  il,  and  the  fame  :  not  at  all  of  himself^  or  of  his  own  little  n'pulation,  or  of  the  prai.Mi'S  of  the  ignorant  crowd 
of  *•  ediicatetl  peonle'*  wlio  nsx'  ever  caught  by  some  skilful  but  Q^sy  trick  of  detail, — like  that  of  lilonti*^ 
Vialed  Vestal,  at  London,  in  1851,  (and  here  No.  74), — but  are  rarely  conscious  of  the  ex(x*llence  of  any 
truly  artistic  productions.  And  it  is  in  Ireland  that  thcfse  principles  should  esiKK.'ially  gain  attention,  for  we 
have  not  here  such  judges  of  art  at  all  as  the  Artist  can  look  u|i  to  without  decrradiug  himself:  our  pet^ple 
ve  not  yet  educated  enough  to  produce  them.  The  artist  in  Irehind  must  hv  the  teacher  ajid  not  the  work- 
man. He  must  yet  do  fur  us  what  Phidias  did  for  the  CI  reeks, — show  his  countrj^nen  what  the  power  of  Art 
really  b  ;  ennobling  them  by  the  grand  and  Itt-autiftil  idea^*  which  sciilptuT^'  and  painting  can  silently  preach 
with  an  eloijucntx*  so  much  tw^yond  words,  'llie  artist  here  must  first  look  up  abrtve  us  all,  and  then  deep 
into  himself,  and  he  must  tell  us*  not  what  we  have  repeatcc!ly  heard  before  a*  well,  but  tell  us  ever  the  nt- 
moet  his  nature  can  reach  to  of  the  pure  bleal. 

The  same  n^marks  which  have  bei^n  applied  to  Mr,  Marshalfs  Sabrina  apply  still  more  strongly  to  the 
Et*e  «l  thif  Fountain^  bv  E.  IL  Bailey,  K,  A,  (No,  "i),  a  fimire  still  better  known,  and  among  the  English  still 
more  popidar,  Mr.  BalleyV  Eve  posst^ssea  gracefulness  ot  eonception,  and  simplicity  and  elegan^^e  of  com|»o- 
aition  ;  not,  perhaps  originality,  it  we  rememlK^r  the  exquisite  antique  Nymph  Seated,  at  the  lirilish  Mu!K:<uni 
(Room  3,  No,  ji8),  Townley  <*iallery,  of  which  a  nq>etiiion  is  known  by  the  name  uf  La  Venere  delle  Con- 
cbigUa  ; — but  in  IMr,  Bailev^s  Eve,  as  in  all  the  works  of  Canova,  of  whom  he  is  an  imitator,  the  true  Ideal  is 
altogether  lost  sight  of.  ft  is,  in  fact,  the  Portrait,  but  little  refined,  of  a  gotjd  but  cinlln,<ir)-  model ;  and  it 
I  ttot  only  does  not  give  utterance  to  any  beautifuL  any  puw  and  lofty  w-ntimcnt,  but  it  is  even  wanting  in  that 
iBirfrit,  the  exprcj^ion  of  that  active  feeling  of  surprise  and  simple  delight,  which  Milton's  fine  Unes — "That 
Hpqr  I  oft  n ►member,^*  ^c,  so  elotjuently  describe. 

The  Graces  (No.  3),  another  work  of  the  same  hand,  shows  a  still  more  marked  departure  from  the 
principles  above  alUule<i  to,  and  is  a,H  wanting  in  classic  sentiment  as  in  ideal  |M.iwer,  The  Nipnph  Frrpfmn^ 
io  Butke  (No.  5),  bi'tt-er  supfKtrts  Mr.  Bailey's  credit,  because  it  is  a  gi*acetul  figure  n'pr^sc^nting  a  subject 
much  more  within  the  |M)wers  of  an  English  sculptor,  and  the  drapn.*r)'  (for  it  is  ahno5t  wholly  draped),  is  very 
drVr  *  '  V  i!sd  elegantly  designed.  Mr,  Marshall's  Dmicing  Girl  Jiepo^ing  (No.  71),  ofi'ers  a  contnutt  to  the 
bit  which  is  in  his  favour,  prt^cisely  because  it  displays  a  greater  efibrt,  on  the  part  of  the  arta»t.  to 

exp.-    -  .*  Willy  the  idea  he  desired  to  convey* 

We  cannot  afford  space  to  notice  these  works  at  length,  m^r  yet  Mr,  I.alor>  Bnther  (No,  59),  though 
one  of  the  most  protnising  figun*s  we  have  stH*n  Ibr  many  veara,, — well  composed,  well  mfKlelle<l,  and  full  of 
gnoe  itid  expression  ;  nor  Mr*  Foley *fi  Innocence  (No*  S56),  our  conntrjinan  John  H.  Fokjy,*  A,  It.  A. ; 
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nor  yet  the  Pysche  (No.  67),  of  Patrick  MacDowell,  R.  A.,  the  sweetest  of  all  his  efiforts  to  express  the  ten- 
derness and  innocence  of  budding  girlhood.  A  pretty  group,  Boys  Wrestling,  by  Mr.  Lalor  (No.  61),  is, 
however,  engraved,  because  less  generally  known  than  other  works  here  noted,  and  because  it  is  a  remarkable 
example  of  careful  composition,  presenting  equally  effective  and  expressive,  as  well  as  regular  and  graoefuL, 
outlines,  from  eveiy  point  of  view.  A  grander  and  nobler  work  than  any  we  have  mentioned  must  also  be 
passed  over,  Mr.  Hogan's  Hibemia  (No.  42), — his  finest  perfect  work  in  marble;  a  figure  which  might  well 
adorn  the  Hall  of  an  Irish  National  Gallery,  if  we  yet  had  one,  if  but  for  its  exquisite  draperies,  than  which 
the  student  could  scarcely  find  safer  or  more  beautiful  models. 

The  Exhibition  contained  but  very  few  examples  of  sculpture  from  the  Continent,  at  legist  very  few  of 
note.  Ranch's  glorious  "  Victor}'"  might  indeed  well  represent  the  highest  of  the  German  schools  by  its^lf^ 
even  if  of  these  we  had  not  examples  numerous  enough  m  the  shape  of  casts  and  reductions  from  the  works 
of  many  other  artists  beside.  Belgium  was  represented  almost  by  M.  Fraikin  alone,  for  his  works  (No#. 
138  and  139)  Cupid  Captive,  and  Psyche  calling  Cupid,  were  the  only  pieces  of  full  size.  Both  these 
works  exhibit  much  skilful  modelling,  and  the  latter  is  especially  graceful  in  design.  Both  are  ven'  pure, 
and  wholly  free  from  affectation.  Both  are  original  in  composition,  though  neither  displays  i^'y  higb 
degree  of  poetic  imagination. 

The  sculptors  of  France  were  best  represented  by  the  bronze  statue  ofSpartacus  by  Foyatier  (No.  149), 
a  copy  of  the  marble  in  the  gardens  of  the  Thuilleries,  in  Paris.  The  artist  has  sought  to  represent  hij 
subject  not  merely  by  its  accessories,  or  even  by  the  action  of  the  figure, — ^the  character  and  historic  deeds 
of  the  rebel  gladiator  are  abundantly  portrayed  in  the  noble  proportions  of  a  herculean,  yet  most  active, 
frame,  and  the  firm  expression  of  so  fearless  and  resolute  a  countenance.  The  attitude  is  one  of  dttence, 
and  the  broken  chain,  whose  fragments  still  hang  on  the  hero's  wrists,  explains  at  once  the  sLive  restorvd  to 
freedom.  Without  alluding  to  the  European  politics  of  the  day,  we  cannot  attempt  to  explain  how  it  is  that  the 
France  of  the  present  moment,  and  of  these  forty  years  back,  still  delights  so  much  in  the  representation  of 
the  heroes  of  liberty  in  the  world.  Let  us  refer  it  only  to  the  classic  taste  of  that  highly  eaucati-d  people, 
and  their  literary  passion  for  the  illustration  of  classic  history.  It  is  always  some  active  idea  that  the  French 
artists  rejoice  to  embody  in  marble  or  on  canvass.  The  mere  abstract  or  allegorical  is  left  to  their  German 
neighbours,  who  prefer  to  make  every  figure  the  type  of  an  idea  rather  than  the  representation  of  a  fact 
And  there  is  excellence  in  both  these  modes  of  considering  an  artistic  subject  We  need  not  add  that  it 
is  the  former  which  M.  Foyatier  has  selected  in  his  Spartacus.  His  idea  is,  doubtless.  Insurrection  for 
Liberty;  and  he  has  sought  to  express  it  in  the  purest  and  highest  form,  and  through  a  character  whose  deeds 
claim  the  sympathy  and  approval  of  all  men  of  all  opinions.  Going  back  to  early  classic  times,  the  form  of 
his  idea  also  became  more  manageable  to  the  sculptor ;  he  could  then  choose  the  simple  form  of  Man,  unin- 
cumbered by  the  disguises  prescribed  by  more  modem  customs ;  and  dealing  with  his  subject  with  all  the 
freedom  of  a  classic  sculptor,  his  mind  could  aspire  to  produce  a  work  able  to  vie  with,  or  at  least  to  stand 
beside,  those  which  have  been  recovered  from  antiauity.  This  figure,  fairly  judged  by  its  proper  standard, 
and  considered  as  an  ideal  historic  portrait  statue,  aoes  fblfil  much,  if  not  alL,  of  what  the  artist  proposeti  to 
himself;  and  if  we  except  certain  defects  in  the  modelling  of  some  of  its  details  (defects  which  we  are  aware 
do  not  exist  in  the  original  marble),  M.  Foyatier's  Spartacus  appears  to  us  to  be  a  work  of  verj-  high  onkr, 
and  undoubtedly  one  of  the  ver\'  first  in  the  Exhibition. 

The  other  contributions  of  trench  sculpture  were  not  calculated,  we  n'gret  to  say.  to  exalt  anKin;^  us  the 
fame  of  our  kindred  nation,  whom  we  must  ever  desire  that  our  pco])le  should  at  last  iK'jriii  to  kuuw  weO 
enouj^rh  to  prefer  their  example  and  their  teaching,  in  the  arts  as  well  as  in  other  things,  to  that  whirh  ii 
introduced  and  coj)ie(l  amongst  us  from  our  Teutonic  neighbours.  We  are  bound  to  pass  unciuulitUTJ 
eondcninution  upon  The  Young  Drummer  of  the  Republic  (1793),  (Xo.  140),  though  by  M.  l>avid  D'An;:'^ 
as  false  in  sentiment,  weak  and  crude  in  composition,  and  harsh  to  the  utmost  degree  in  execuiiun.  Wi'  u>ul'l 
see  in  it  the  trace  of  a  hand  able  to  do  well ;  and  we  ever  turned  from  it  on  that  account  with  only  incn-as-'l 
dissatisfaction.  We  are  equally  compelled  to  censure  the  extravagana'  of  design  and  meanniss  of  i*xpn-s>ii.»n 
in  ^Ir.  Dieudonne's  Christ's  Agomj  in  the  Garden  (No.  150),  which  appears  to  be  one  of  the  nio>t  paiiitul 
specimens  of  want  of  feeling,  as  well  as  of  want  of  all  sense  of  beauty,  we  have  ever  seen  exhibit^'d  :  |R-rhap. 
indeed,  the  idea  of  it  may  nave  arisen  from  the  acceptance  of  the  gross  theory  of  the  ancient  Hyz^mnne 
painters,  as  to  the  personal  form  and  features  of  our  blessed  I^rd, — jin  ideasun-ly  most  strange  in  a  Cathi'li-' 
countr}'. — but  in  a  work  distinguished  by  such  an  abandonment  of  all  dignity  and  expression,  w*-  iiiu>t 
earnestly  condcnni  the  senseless  caricature  of  true  sentiment,  with  which  the  sculptor  has  treated  one  of  tbf 
grandest  and  most  fearful  subjects  that  Christianity  affords  to  Art. 

Though  we  cannot  pause  to  apply  to  the  many  fine  portrait  statues  and  busts  numbere<l  in  the  Catalojrue 
the  principles  of  that  branch  of  sculpture,  it  would  be  unjust  to  omit  mentioning  a  few  of  thost*  which  claiuhil 
attention  not  merely  as  likenesses,  but  also  as  works  of  high  and  pure  Art,  which  a  portrait  is  always  oaj^ablr 
of  being.  Of  these  (Xo.  424)  the  colossal  Bust  of  Frederick  the  Grent^  by  Professor  Ranch  (ex'hibit^Ml  br 
the  King  of  Prussia)  was  a  true  example  of  the  heroic  likeness  ;  and  (Xo.  423)  the  Bust  of  Thonruldseu,  th*" 
greatest  modem  sculptor,  also  by  Ranch,  instanced  the  highest  class  of  imaginative  art  in  portraiiun\  Mr. 
llogan's  Bust  ofO'Connell  (No.  231)),  in  marble,  with  its  classic  wreath  of  oak,  was,  after  Ranch's,  the  m<>t 
splendifl  work  of  this  kind  in  the  Hall:  full  of  massive  dignity,  fuU  of  intellect,  full  of  fin.*,  and  n^'plete,  t<x\ 
with  all  the  delicate  play  of  features  which  those  who  remember  the  countenance  of  the  great  orator  will 
n?adily  know  how  to  a])preciate, — it  seemed  to  us  the  only  real  likeness,  the  only  true  portrait  of  OXVmntll 
either  in  niarhle  or  on  canvass,  in  existence.  ^Ir.  Christopher  Moore's  Bust  of  Sheil  (No.  .*iSIJ)  was  alunt^ 
ecpial  to  the  O'Connull  in  excellence, — it  absolutely  breathes,  and  its  life-like  spirit  brings  back  the  vihcmi nt 
rhetorician  with  ])ertcctly  startling  force  ;  while  the  same  sculptor's  Plunhet  (No.  .'J7U)  oxhihiiiHi  an  eoiial 
power  in  dealing  with  the  gravity  of  expression  and  the  majestic  strength  of  outward  form  in  which  an  \\\Xk  lltii 
ahnost  the  most  magnificent  of  our  times  clothed  itself.     Lastly,  we  may  not  omit  to  name  tht-  clas^i^'al  axA 
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artist -like  Bust  of  Miss  HmjeM  (So.  Si6),  by  her  fellow- countryman,  Mr,  Foley,  as  one  of  the  most  renmrk- 
able  In  the  Exhibition. 

We  haTe  left  to  the  concluiiion  of  this  part  of  our  subject  even  the  mention  of  that  which  was  the  most 
curious  bv  far  of  all  the  sculpture  in  the  Exhibition,  aa  w«il  aa  one  of  the  inotrt  beautiful  pieces  of  its  kind, 
pt'rhaits,  in  existence  :  the  marble  group  by  the  great  Raffaetle  hiuisf^f,  representing  A  Dolphin  Carrying 
th£  bounded  Child  Ashore.  Remarkable  tor  Iwitig  cme  of  the  two  only  marbles  from  the  band  of  the  creat 
piiinter  (and  it5  ori^uality  is^  we  believe,  unquestionable^  it  bavinjr  bet>n  obtained  by  the  late  eccentric  Earl 
of  Bristol  and  Bishop  of  Deny,  freiu  the  Papal  Government,  during  kia  viait  to  litmie  about  eighty  years 
ago)  ;  it  is  e<|ualty  remarkable  for  the  consummate  grace  of  a  most  liiflicult  eompoBition,  for  an  expression 
eqiuil  to  anytliiu^  in  Raffae lie's  wonderfully  dramatic  works,  and  for  a  degree  of  correctness  and  tinished 
perfection  of  execution  which  few  modem  sculptors  have  equalled,  aud  none  could  surjjass.  The  storj'  is  one 
mmCEU&n  (*'  De  jVnim.  Nature,"  lib.  ^^.  cJi.  xv.)  in  illustration  of  the  fabled  love  of  the  dolphin  for  thera«e 
of  man.  The  dolphin  hafl  oflen  enjoyed  the  sjiort  of  iiu  infant  on  the  sea  strand,  and  became  so  familiar 
with  him  as  to  become  bis  chariot  over  the  waters.  In  some  mom(?ut  of  too  rough  play  he  one  day,  however, 
accidentally  wounded  the  cluld  to  death,  wliich  when  he  saw,  in  a  paroxysm  of  grief  he  bore  the  hfeiess  form 
to  the  weeping  parents  on  the  shore,  and  himself  hiUguif^hefl  and  died  by  the  side  of  liis  little  favourite.  This 
lovely  little  work  is  extremely  well  known  (from  the  c^ist  ui  Dresden),  though  the  original  had  long  bin 
foi^^tteu  among  the  Bishop':*  marbles,  now  in  the  possession  of  Sir  Hervey  Brmx^  The  criticisms  of  which 
it  has  been  so  fh^queotly  the  subject  ma)'  excuse  the  present  writ^^r  from  enlarging  upon  a  theme  which, 
besides,  might  lead  him  far  frou:i  that  single  ti'ain  of  thought  to  which  he  has  been  necessitated  to  conline 
liunaelf  in  uiis  but  too  meagre  introduction  to  the  Sculpttm3s  of  the  Exhibition. 

The  fbUowing  Catalogue  contains  a  list  of  the  Si^uliitun>»  b  the  Exhibition,  so  far  as  the  writer  has  l»een 
able  to  complete  it  frtmi  that  published  by  the  Comojiitt'e.  We  have  given  precedence  to  histoi*ical  and 
poetical  subjects,  arranging  them  generally  in  the  order  of  the  Exhibition  li.st^*,  and  separating  the  con- 
tributions sent  by  tlie  Continental  States.  Tlieo  come  the  colleelioiis  of  antioue  works;  and  afler  these, 
first  Um?  monuineutal  marbles,  and  then  the  portraits,  statues,  and  busts.  By  this  arrangement  it  is  ho|K'd 
that  the  object  of  the  geoeral  readier  may  be  facilitated.— C,  p. 


Oti»ap  of  Dolphin  and  ChUd  (in  marble),    [Sir  H.  Her- 
vey Bruce,  Bart.]     Raffabllb. 
Eve  At  the  Fountain.    £.  II.  Bailet,  K.A.,  London, 
The  GraoM.     EL  H.  Bailkt,  R.  A. 
Tottth  fwting  after  the  Cha*e,     E,  H,  Baiuit,  R.  A. 
Nrmph  preparing  to  bathe.     K  n.  Hailjcy,  R.  A. 
Group :  The  Leadon  Intemipted.     RiCHARD  Babtkb, 
Dublin. 

7,  Group :  Venus  and  Cupid.     RimARU  Bakteb. 
I*.  Grnap :  The  Yomi^  Chtuupion — Boy  defending  his  Si*- 
ttr  from  a  Suake  (in  marble}.     p^'alt<!r  Berwick. 
Q.  CJ     J,  GoTT,  Romo. 
^.  Group:  Boy  taking  an  Italian  Greyhound  Pup  from  ins 
Motlier  (in  mafbl«>     [Walt^-r  fliTwick,  Q,  C]     J. 
G<nT. 
lOi.  Group  t    Child    BTiihraeing   an   Jtidian  Greyhound  (in 

marble)*     [ Widier  B«?rwick,  Q.  C]     J-  Gorr, 
1 L  Statuette :  Fraybg  Girl  (iii  marble).     L,  Bkktoldii, 

Rome. 
IS.  The  Child's  Attitude  (in  tniirble).  John  Bell,  LondoiL 
13.  Tb«  Duuud     Maak  K.  Raich,  BerUn. 
14^  The  Yooni?  Mufqciati  (in  Caen  atone).    Fmuicia  Bi'b- 
jcrrr,  Dublin, 

15.  Madonna  and  Child  (In  niArble).     Jauss   Cakill, 

Dublin. 

16.  A  Nor  instructing  a  GirL    Jaxeb  Cahjll. 

17.  Statti<^t«:  Boy  and  Bird     W.  J.  Dohkrty,  Dublin. 

18.  Statuette:  Girl  and  Bird.     Su&AJir  Dikant. 

19.  Statuette :  Paetorclla  (in  ouirblo).    T,  Eaille,  Lcmdon. 
,10.  \hA  and  llitrza.     T,  Karle. 

'tl.  Sflvia  and  tljc  Wounded  Fawn.     T-  Earlk. 
ft.  Coprd  Mnd  Calypsto  (in  marble).     [H.  Cfaeamley,  Etq., 

Cappoquin.]     J.  GoTT,  Home. 
Ccplialua  and   Procris   (in  marble).      [E.  J.  Coiiper, 

Eaq^  Markiv«>  Cattle,  Colloooey.]   The  fir«t  work  of 

P.  MacDowkix.  It  A. 
Leibi  (lu  maHile).    [R  J.  Cooper,  Esq.]  ftL  ScACX'tOM. 
A  HiinLer  rv[M«ing.     jAUfES  Farbsll,  Dublin, 
Madonna  and  Child  (in  PortLind  ttont),  [cokMaal  lise], 

Jamks  Fakkkli. 
Thsb  Pot  DovtV  Return.     Jamtjs  Fareeu. 
St.  LtldlMk     JotiK  FAKnEi.L,  Dublin. 
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The  Wande^rer.    John  Fabrsli^ 

Alfred,     JoiiN  Fajirell. 

A  BaixL     JofiETU  Fabrku^  Dublin, 

St.  Laurence.     JosKru  FARHfiLL. 

St  Joneph.    JoKKPtj  Faiiuklu 

The  Lo«t  Une,     Thqmas  Fakuclu  Dublin. 

LmiDcimce.    John  H.  Foley,  A.  R.  A, 

Statuette  of  Ph(Kion  (in  marble).     [Exhibited  by  Mrs. 

Fulton^  Stilloftran  ] 
Statuette  of  MiHJjtatioa  (in  marble).    [Mrs.  Fulton.] 
Statuette  nf  Sikuce  (in  marble).     [Mr^  Fulton.] 
Flttxman'fi  Mummg  (copy  in  marble).     R,  Hakigax, 

Dublin, 
Flaxman's  Night  (copy  in  ni»irb1e).     R.  IIaxkiaj». 
Medallion :  The  Fairy  in  tht-  Blue  Bell.  R.  HAMifiAir. 
Statue  of  ilibemia,  supporting  Bu>t  of  the  late  Lord 

Cloncurri' ;  exeeuteil  at  the  instance  of  a  lady,  aince 

de<.vjig*xl  (in  marble).      [Lord  Cloncuny.]     Joiui 

Hfx*,\N,  MemK'r  of  the  Pantheon^  Dublin. 
The  Dnmken   Fnun.     JouN  Uogak,  Member  of  chd 

Panttu'on. 
Group  of  Bacehantea  and  Panther  (in  marble).     \yf, 

JackJion,  SI-  P.]     Feliitis  Gxacchrrino. 
The  Riral  iSpiiuiemr  or  Broken  Hack.    MiaB  REMitKDr, 

Dublin. 
Group :    The  Youn^  Champion — A  Boy  defendlzig  bia 

Sister'n  Bird'a  Kot  ^in  marble).  By  tha  kt«  Thokab 

KutK,  R  H.  A^  Dubtin. 
A  Sleeptng  Child  (in  marble).     The  late  TiioatAa 

Kiiijt,  R,  H.  A. 
Childriin   at    Play  (in  marble)*     Joseph   VL    Rticx, 

A.  R.  H,  A.,  Dublin 
Sutuette :  Cassandra  (in  marble).    Joseph  R.  Rikk, 

A.  R  H.  A. 
Statuette  (in  marble).     JosKiii  R.  Kiric,  A.  R  R  A. 
Group  emblematic  of  the   Great  Exhibition  of  1S5L 

rle^igned  for  a  centre  piece  in  silver  or  guld  fin  mar- 
ble).    Joseph  R.  Kiiut,  A.  R.  IL  A. 
Ruth  and  Xaomi.     Jokfj^h  R.  Kirk,  A,  R.  IL  A. 
Statuette :  llie  Creation  of  the  Dimple.     JoaKrit  R. 

Kmit,  A,  It,  H.  A, 
Statuette  ;  Andromeda.    Joseph  R,  Kjrk^  A.  R.  H.  A. 
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55.  The  Inlant  Bacchus.     Miss  Kirk,  Dublin. 

56.  The  Pastoral  Age.     W.  B.  Kirk,  London. 

57.  Iris  Ascending.     W.  B.  Kirk. 

58.  Model  (half  size)  of  a  Statue  of  Justice,  executed  in 

colossal  size  for  the  new  Court-house  of  Belfast 
W.  B.  Kirk. 

59.  The  Bather.     John  Lalor,  London. 

60.  The  Emigrant     John  Laloe. 

61.  Statuette  Group :  Boys  Wrestling.     John  Lalor. 

62.  Statuette :  Solitude  (Art  Union  Prize).  John  Lalor. 

63.  Statuette  (in  marble).     Livi  V.  Carrara. 

64.  The  Guardian  Angel  (in  marble).  Livi  V.  Carrara. 

65.  The  First  Bom.     Frances  MacDonnell  (deaf  and 

dumb),  London. 

66.  Eve.     Patrick  MacDowell,  R,  A. 

67.  Psyche.  Patrick  MacDowell,  R  A. 

68.  Bacchante  Reposing.  Henry  MacManus,  A.  R.  H.  A. 

69.  Topsy.  Henry  MacManus,  A.  R.  H.  A. 

70.  Sabrina.  W.  Calder  Marshall,  R.  A. 

71.  The  Dancing  Girl  Reposing.  W.  C.  Marshall,  R,  A. 

72.  The  first  Whisper  of  Love.     W.  C.  Marshall,  R.  A. 

73.  HeloLse  (bust,  in  marble).     R,  Monti,  London. 

74.  A  Veiled  Vestal  (bust,  in  marble).     R.  Montl 

75.  A  Sleeping  Child.     Christopher  Moore,  R.  H.  A. 

76.  Statuette  Group:    The  Brothers'  little  Pet.     Alex. 

Monro,  London. 

77.  Paolo  e  Francesca.     Alex.  Monro. 

78.  Egeria  (see  Charles  Mackay's  Poem).  Alex.  Monro. 

79.  The  Seasons  (alto  relievo).     Alex.  Monro. 

80.  Innocence  (a  study,  in  marble).     Alex.  Monro. 

81.  Madonna  and  Child.  [Exhibited  by  C.Nanetti,  Dublin.] 

82.  Eurydice  (after  the  antique).  [Exhibited  by  C.Nanetti, 

to  show  the  mode  of  finishing  plaster  casts.] 

83.  Cyparissus,  after  the  antique.     [C.  Nanetti.J 

84.  Leda  after  Pradier.     [C.  Nanetti.] 

85.  Caractacus  (a  group).     By  the  late  C.  Panormo, 

A.R.H.A- 

86.  The  Pet  Dove  (in  marble).     The  late  C.  Panormo, 

A.  R.  H.  A. 

87.  The  Rescue   (in  marble).      The  late  C.  Panormo, 

A.  R.  H.  A. 

88.  The  Tired  Water  Carrier.     E.  G.  Papworth,  Jun., 

London. 

89.  The  Grwk  Slave.     Hni.\M  Power. 

90.  Group :  Woman  and  Child  (in  marble).    Edward  G. 

PiiYSKK,  London. 

91.  Head  of  the  Dying  Christ  (in  marble).     Edward  G. 

Physick. 
1)2.  The  Ma<:;yar's  Daughter  (small  group).  G.  E.  Powell, 

Dublin. 
1)3.  Statuette  :  Arab  Girl  and  Horse.     G.  E.  Powell. 
in.  Conilmt  of  Drajxoon  with  Kaffirs.     G.  E.  Powell. 
95.  Statuette  group:  Mameluke  and  Horse.  G.  E.  Powell. 
9»i.  Statuette  group:    Prairie  Indian  and  Bison.      G.  E. 

Powell. 

97.  A  Study  from  the  Life.     F.  R.  Rambaut,  Dublin. 

98.  Statuette  of  the  great  Earl  of  l*embroke,  luirl  Marshal 

and  Guardian  of  Henry  HI.,  King  of  England  (in 
marble).     Edwakd  Richardson,  London. 

99.  A  Sleeping  Nymph.     Edward  Richardson. 

100.  Statuette  of  a  Horse  in  full  action.     Edward  Ri- 

chakdson. 

101.  The  Crouching  Venu5,  after  the  antique  (in  marble). 

[Mrs.  Carmichael,  Dublin.]      Glvcomo  Vanelli, 
Rome. 

1 02.  Boy  extracting  a  thorn  from  his  foot,  after  the  antique 

(in  marble).     [Mrs.  Carmichael.]     Gl\como  Va- 
nelli. 

103.  Statuette  of  Ariadne  (in  marble).     [Mrs.  West,  Dub- 

lin.] 

104.  Cupid  (in  marble).     [Lord  Cloncurry.]     Bekneni. 

105.  The  Madonna  (bust,  in  marble).      [Lord  Cloncurry.] 

Bernini. 

106.  Tasso  (a  bust,  in  marble).     [Lord  Cloncurry.] 

107.  The  Laughing  Faun,  bust,  after  the  antique  (in  mar- 

ble).    [Lord  Cloncuny-.] 


108.  Mask  of  Meduaa,  after  tbe  antiqae  (in  marUe).    [Lord 

Cloncurry.] 
109  to  111.  Antique  busts  of  Julius  Cesar,  Homa-f  and 

Phocion  (in  marble).     [Lord  Cloncony.] 

112.  The  Genius  of  the  Vatican  (a  bust,  in  marble).    [Lord 

Cloncurry.] 

113.  Theseus  (cast  finora  the  reduction  in  alabaster),  by  Ma. 

Cheverton,  from  the  original  in  the  British  Mo- 
seum  (Elgin  marbles). 

114.  Ilyssus  (cast  from  a  similar  redaction).   By  Ifr.  Chb- 

VERTON. 

115  to  119.  Five  groups,  subjects  from  the  Classic  Mytho- 
logy, each  chiselled  out  of  one  block,  formerly  in  tha 
possession  of  Napoleon  (in  marble).  [Mr.  John 
Gemon.]     Franceaco  Bebtos. 

120.  Boy  and  Dog  (in  marble).     [Hon.  Mrs.  White,  Dub- 

lin.]    M.  Pampelona,  Florence. 

121.  Girl,  Cat,  and  Bird  (m  marble).    [Hon.  Mtl  Whiter] 

M.  Pozzi,  Florence. 

122.  Group  of  Boys  and  Donkey.      [The  Marchfoneas  of 

Waterford.]     M.  Hickey,  ClonmeL 

123.  A  Daughter  of  Eve  (in  bronze).    [Elkington,  Mason, 

&  Co.,  London.]     John  Bkll,  Lcmdon. 

124.  Eustace  de  Vesci,  A.  D.  1215  (in  bronze).     [Elking- 

ton, Mason,  &  Co.]     M  Ritchie. 

125.  Stephen  Langton,  Archbishop  of  Canterboiy,  A.D. 

1215   (m  bronze).      [Elkington,    Mason,   &  Ca] 
John  Thomas,  London. 

126.  The  Death  of  Teudric,  **  the  Great  Kmg  of  Gwwt 

and  Glamorgan"*  (in  bronze).    [Elkington,  Mason, 
&  Co.]    J.  Evan  Thomas. 

127.  Sappho  (in  bronze).     Baron  Marochetti,  London. 

128.  La  Pieta  (in  bronze),  copied  from  the  original  of  Mi- 

chael Angelo,  in  San  Pietro,  Rome.      Baron  Mabo- 

CHETTl. 

129.  Ino  Teaching  the  Young  Bacchus  to  Dance  (statoette, 

in  marble).     Joseph  Gott,  Romei 
180.  Love  and  Innocence,  statuette  (in  marble%    J.  Gott. 

131.  Susannah  Alarmed  at  the  Bath  (statuette,  in  marble) 

J.  Gott. 

132.  A  Spaniel  Plaj-ing  with  a  Kitten  over  a  Basket  d 

Fruit  (in  marble).     J.  Gott. 

133.  An  Italian  Grcvhound  Playing  with  a  Puppy  (in  mar- 

ble).    J.  Gott. 

134.  An  Italian  Greyhound  Alarmed  while  Suckling  her 

Puppies  (in  marble).     J-  Gott. 

135.  A  Hindoo  Girl  snpplicatin}^  her  Deity  f  >r  success  in 

her  endeavour  to  prove  whether  her  aljs>enl  lover  I- 
safe  (statuette,  in  marble).     J.  (iorr. 

136.  An  Italian  Greyhound  Pla}-ing  with  a  Bull  (in  mir- 

ble).     J.  Gott. 

137.  Statuette :  A  Nymph  Stung  by  a  Scorpion  (in  marMf\ 

[Hamilton  Geale,  Esv^.,  Dublin.]     II  CavalieR*  Bab- 
tolini,  Florence. 

SENT  FROM  BEI^OIUM. 

138.  Cupid  Captive.     Fraikin. 

139.  Psyche  calling  Cupid.     Fraikin. 

140.  The  Cradle  of  Love,     Fkaikin. 

141.  Veileil  Bust  (in  marble).     Fraiken. 

142.  The  Madonna  (statuette,  in  marble).     Van  Lim>e< 

143.  The  Crucifixion  (statuette,  in  marble).     H.  Van  vcs 

Brock. 

144.  A  Sleeping  Cupid  (in  marble).   Professor  Geefs,  Ant- 

werp. 
146.  A  Suppliant  Cupid  (in  marble).     Profe!53.)r  Geilfs. 


SENT  FROM  FRANCE. 


in  U 


146.  The  Young  Drummer  of  the  Republic,    1793: 

Vendue  (in  marble).     U.vviD  i>'AN<iERa. 

147.  Child  and  Greyhound  (in  marble).     Gairard. 

148.  The  Child  Jesus  Preaching  in  the  Temple,     Loi5ov 

149.  Spartacus  (in  bronze).     Foyatier. 

150.  Christ  in  the  Garden  of  Olives  (in  marble).     Diir- 

l>ONNE. 

151.  Francoise  de  Rimini  (baa  relief,  in  marble).     Etkx 
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THE  FINE  ARTS.— SCULPTUEE, 


aim-  mokif  ovrmakt. 

IfiS.  The  Madonna  (alto  relieves  in  marble).    R.  PiKst^ 

Berlin. 
1SS.  A  Vog  of  Swedish  Race  (in  branac).    Wotrr,  Berlin. 
1^.  A  LioH  startled  by  a  Snake  (in  bituuso).     Wolfp. 
1^5.  The   Infant    Jcsoa    disponiiag    Cliriitsiaa    PieBenta. 

BcAEsafk 

166.  Uiuam  tuppcattng  a  Wardor  in  Battle  (sUlvetie 

gr«>u|i).     Blaesejl 
I £7-1  GO.  MiirninR, — Evening, — ^The  Seasons,— The  Houn 

(imAll  j^)up$).     Dankukko. 
Hlr  Tlie  Nytnph  Echo  (statuette),     Dankhbrg. 
Iti*  Nijcht  ami  3I»imiiig  (bos  reHtth,  afler  Tuouwaldbim). 

Eichler,  B«?rlin. 
1€9,  Bacchus  and  Amor.     Eicrii.KE. 
1^.  A  Holy  Family,     EirHLEB, 
165.  The  Ifadonna  and  Child.     Eichlkr. 
16(:.  Chrift  llkniag  Little  Children.     Eichler. 

167.  A  Kneeling  Genins  with  a  Haqv.     Kalius. 
16R.  Boy  Listening.     BerIi^des. 

169.  Ykiorj  [itated],     Profe^wr  Hauch,  Berlin. 
170L  8lllo«tte  of  Vlcton^  [stancJiug].    Profbi<k)r  Raucr. 
171.  Hw  Amazon,  after  Kiss  (r^oced,  in  bronzed  xinc). 

FohL 
17f,  Heirrules  and  Boll,  after  KRinxAjm  (reduced,   in 

bronscd  «nc),     Pohl. 

178.  Battle  of  a  Frog  with  a  Lkard  (in  zinc).  Dankbkso* 
174.  Battle  of  a  Lizard  with  a  Crab  (in  sdnc).  Dankbkhg* 
176.  Hercules  WrestUng  with  the  Bull  (in  zinc,  full  aixe)* 

176.  The  Amaxon,  alter  Eias  (in  brotute).     Gdsa. 

177>  Boy  and  GooeOi  after  the  antique  in  the  Louvre  (in 

dnc).     GeiBiL 
ITS.  Plenty  (in  xinc,  bnm»ed}.    By  Geui,  after  Profeuor 

RArcw. 

1 79.  Boy  Extracting  the  Thorn,  after  the  antique  in  the  Ta- 

tican  (In  zine).     GeSis. 

180.  Girl  Playing  at  Tati^  after  the  antique  at  Berlin  (in 

tine).     G^lm. 
lai.  Boy  at  Prayer  (in  jdnc>    By  Geks,  after  Ftokmot 

RAtH'lt. 

1»2.  A  8hephcrd  P^  "'  vlth  a  Tiger  (in  «inc»  cast  and 
bronsed,  fun  By  Gdin,  after  FoAMis. 

188.  Veniw,  after  *_  i  , ,  ,  ,  u  zinc).     Devaraone. 
184.   Flora  (in  xiik).  Deveranne. 

186.   Flomulne  Wtdf  l>i>ga,  afUif  &loiX>6sC8  (hi  xinc).    By 

Devfraonr. 
186,  187.  Two  Angles  praying  (coloaBal   tise,    in   zinc, 

brnii£«!«i),     Hy  Devaranne,  alter  Blaeskr. 
ti^.  Faith  (in  zinc^  bronied).     Deraranne. 

189.  Group  of  Fox  and  Duclu  (in  bronze).    [His  Majesty 

the  King  of  Pniana  ]    Wolff 

190.  Four  figvies  reprcaenting  Spring  and  Winter,  forming 

part  iif  a  serit^s  of  eight  (in  terra  cotta).     Prufeasor 
Lrmi^  Munich. 

t^l-Sli.  CoUectionofMarliU's  (chiefly antique).  [Exhibited 
hy  Sir  llervey  Bruce,  Bart.]  lln?  CenUiur;  Statue 
di  Minerva;  l^utue  of  Leda;  Colossal  Head  of  Ju- 
piter; Statue  of  llom;  SUtue  of  Socrates ;  Statue; 
Cupid  Ailecp;  Tlie  Infant  Ilerenln*;  The  Hftad  of 
Maretu  Aureliu.*  the  Youngfef ;  Statue  of  Bacclitia  ; 
Cupid  and  Psyche;  A^ppina;  Baechtt,^ftnd  Ari-Mdue; 
H<^  "f  V<-'nu« ;  A  Roman  S^-mitor ;  Cybehi ;  Ju- 
piter; DylnR  Gladiator  (in  Tiber  clay);  Marble 
Copy  of  the  Vfiitis  de  Medici ;  Konr  Mosaics,  two  of 
thm  repn»entitig  Ruioa  in  Rome, 

1 1  ^tilt ,  CoUectinn  of  Antiaue  Marbles.  [Exhibited  by  the 
fCorl  of  YarborouglLj  Bacchus  and  Acratu^  ;  Mi- 
OiTva  ;  9ophocle« ;  Alcfbiades ;  A  Geniua ;  Venua ; 
The  BuH ;  A  Roman  Galley  (votive). 

it3.  Monmncnt  to  the  Ute  Pet<^r  Fhntcll  Eaq,     Joxtii 

HoQAX,  member  of  the  Pantheon* 
tti*  Mooiitoent  to  the  Ute  Dr.  Seanlan.     Joii?r  HoaASi. 
9t6.  Moonment  to  the  late  Rii^ht  Rev.  Dr.  Flisudng,  Biidiup 

of  St.  Jolui%  Newfoundland.    John  Houan. 


226.  Monument  to  the  late  Williani  BeunLdi,  Eaq.     JoHK 

HlXlAN. 

227.  Equeatrian  Stattiette  of  the  kte  Field  Marshal,  the 

Duke  of  Wellini^on  (in  bronze,  on  black  niAr1>le  jje- 
dot^tal  and  plinth).  [ThomaaWalesby^  London.]  Mo- 
delled by  C^unt  DX>HaAT. 

228.  Model  of  a  Monument,  erectetl  in  Hitton  Church,  Bed- 

fordshire', Eugland,  to  the memon* of  tbelabt*  Coontes 

De  Gn*y      Teresce  F.\rrkll,  Dublin. 
22D.  Model  of  a  Monument  to  be  cn-cted,  in  St  Patrick** 

Cathwind,  by  the  !Hth  Rc^iineut,  to  the  late  LieuL, 

Ct>U  ToinliiisJou.     Tekkncic  F.vj4iieli« 
S30.  Sketch  for  a  Recumbent  Portrait  Statue  of  a  Pt«r,  in 

the  Uohes  of  the  Garter.     Edwahd  RictiAniMOJt. 
231.  Baa  iCelicf  (cast  in  copper).     By  Wtnckelnian,  alter 

Uai:ch's  Monument  of  Frederick  tlie  Grvat. 
282.  Hertrulv^'  ShicUV  modelled  after  1Totner'!i  d<«cnt»tkia 

(in  bron/c,  gilt).  [Hia  Majeaty,  tlie King  of  PnuriA»3 

WtCKMANX. 

2Sa  Sketch  fur  a  Monument  to  Tbomaa  Moo(r&     Jowt  £. 

Carkw, 
234.  Hand  and  Breast  (in  marble).  EDWAatjEidtwUUMON, 

London. 
28d.  StJituPt  life  MJ^t*.  of  the  late  Thomn*  Davis   to  l«? 

erected  as  a  tcstiniunidl  to  bis  memory,  in  DuljJin 

(in  marble).    Jqilh  Oooax,  member  of  the  Pan- 

Uieon. 

236.  Bust  iif  thu  late  Daniel  O'ConncU  (in  marble).     JofCJt 

HiHiAX. 

237.  Bust  of  the  Rev.  Tbeitbatd  3Ialhew  (in  marhlo).  JoiiK 

Ho<JA». 

288.  BuBt  of  the  lite  ThoTna»  Steele.     Joiiv  Hogajc. 

239-243.  Buit§  of  General  Lord  l^ougb ;  of  the  late  John 
L«wleai,  Eaq. ;  of  i^onl  Brougham :  of  Sh- John  Her- 
•cheQ ;  and  of  Dougla*  Jerrold,  E.  H.  Bailkt,  R.  A. 

244.  Equestrian  Statuette  of  Her  Majesty,  Queen  Vietoiift. 
[M.  Anders4m,  Eosq.^  Dublin.]     Count  D'OiwaT, 

245-251.  Busta  of  the  late  Thomas  Little,  M.  D.,  LL.  D. ; 
of  Dr.  Little  ;  .»f  Noblett  R.  St  Loger,  Ii:*q.  ;  of  Mijw 
Catherine  Hayes ;  of  hUaa  Ma^^e  (po«thumons)  ;  of 
a  Lady  ;  and  of  a  Gentleman.  Richard  Bakteu, 
Dublin. 

252.  A  glaia  esM  of  Medallion  LJkeneseca.   Riguaku  Ban- 

TEA. 

2 53.  Boesnet  Preaching.     [Be^de  k  Co.,  Paruk] 

254^  255    Two  Statuettes  (in  marble).      [Miaa  O'Brien, 

Dublin.]     A  Bajire,  Partj. 
2£6.  Busts  of  WeUin^m  and  Moore^  CQ  OOe  ftand.     F. 

Bfrkitt.  Dublin. 
257.  BoBt  of  the  late  Peter  Butrowefl,  Esq.  (in  marUe),  T. 

BcTt.ER,  Loudon. 
268.  Bas  Relief  of  the  kte  Duke  of  Wellington  (in  tnafbk), 

Fra:tci«<*0  CKrc'ARixi,  Belfusu 
259.  Buat  of  a  Lady  of  LHj;tiuctiun.     [Aliia  CahUt^  Ctirk]. 

Canova. 
26(1.  Bust  of  Theobald  Wdf  Tone  (in  marble),     Tent^cm 

Fabrklu  Dublin. 

261.  Bt«t  of  Earll>eGrey  (in  marble).  TEiiExrBFAiilil5t.u 

262.  Statue  of  Maj»ter  Barton  (in  mj^hle).    Tuqhas  FaJt- 

RKLL.,  Dublin. 
2G3.   Bu*t  of  the  late  MttL  Hemana^     [A.  Fletcher.] 
2*i4.  Statue  of  ller  Maje*ty  Queen  Vieioria  (in  marble). 

J.  Fr-\3«c'I£.s  l^ondon. 
265-267.  BostJ    of  Her  Majeati*;    His  Royal    HighfMM 

Prince  Albert ;  and  iiiclumi  Brin^ey  Sheridan.     J. 

FftAXCKa. 
268.  Statue  of  William  DargaD,   Eaq.     John  £.  Joxu, 

Loudon. 
26J).  Bum  of  Her  Majesty  Queen  Victoria.  JoHTf  E  Joitm. 
27Qt  271.  Portrait  Groups  of  Children  and  Animala.    John 

R  JoNsa. 
272,  Statuette  of  the  bite  Duke  of  WelUngton.     Jon»  E. 

JOHES. 

278.  Portrait  Sutuette,  the  Favourite  (in  marble).  Joifa 
E  Jo.'cea. 

274.  Group  of  the  ChUdren  ofJamei  Stitliog,  Esq.  (in  mar- 
ble).   Jou5  E  Joxaa. 
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275.  Statuette  of  Baron  Meyer  de  Rothschild,  on  horseback, 
with  dogs  (in  marble).     John  K  Jones. 

276-301.  Busts  (all  in  marble)  : — His  Excellency  the 
Earl  of  St.  Grermans ;  Countess  of  Eglinton ;  Earl  of 
Eglinton ;  Earl  of  Clarendon;  late  Daniel  0*Connell ; 
George  Roe ;  Mrs.  Dargan ;  late  Pierce  Mahony ; 
Thomas  Brassy ;  Sir  John  Benson  ;  William  Fair- 
bairn;  John  David  Barry,  of  Paris;  Sir  Mathew 
Barrington  ;  Sir  Charles  Fox ;  Sir  William  Betham ; 
James  Perry ;  William  M*Cormick ;  William  An- 
ketell ;  the  late  Alexander  Nimmo ;  William  Dargan ; 
Rev.  Dr.  Sadleir ;  William  Harvie ;  Mrs.  W.  Harvie ; 
Lord  Rossmore;  the  late  James  Ferrier;  James 
Gwynne.     John  R  Jones. 

302-344.  Busts  of  the  Emperor  and  Empress  of  the  French; 
Louis  Philippe ;  Sir  Henry  Pottinger ;  Sir  Richard 
Morrison  ;  William  Keogh  ;  Charles  Lever ;  Albert 
Smith ;  Sir  Robert  Kane ;  Rev.  Dr.  Henry ;  Sur- 
geon Cusack ;  Sir  Cusack  P.  Ronev ;  W.  H.  F.  Co- 
gan,  M.P.;  J.  F.  Waller;  N.  D.  Murphy;  Dr. 
Petrie,  R.  H.  A.;  Colly  Grattan;  Edward  Jones; 
Michael  Balfe ;  Master  Tennent ;  Sir  T.  Deane  ;  Dr. 
Lyons,  Cork ;  Lord  Denman ;  Duke  of  Cambridge ; 
Major  Edwards;  C.  Copeland;  Mademoiselle  Fa- 
vanti ;  Miss  Tennant ;  Nepaulese  Ambassador ;  Hon. 
Miss  Copley;  late  Sir  R.  Peel;  J.  Wallack ;  Lola 
Montes;  Sir  W.  Hackett  (late  Mayor  of  Cork); 
Earl  of  Ellesmere ;  Su*  H.  Marsh,  Bart ;  Captain 
Williams ;  Lady  M'Neill ;  Surgeon  Rynd ;  Rev.  Mr. 
Hartigan ;  Mrs.  Cogan ;  Miss  Gemon ;  Rev.  Peter 
Daly.    John  K  Jones. 

345.  Portrait  group  :  The  Children  of  William  M*Cormick, 

Esq.,  London.     John  K  Jones. 

346.  Bust  of  Miss  Catherine  Hayes.  John  H.Foley,  A.R,  A. 

347.  Statue  of  Sir  Sidney  Smith.   The  late  Thomas  Kibk, 

R.H.A 

348-354.  Busts  (all  in  marble)  of  the  late  Duke  of  Nor- 
thumberland; the  late  A  CoUes,  M.  D. ;  the  late  King 
George  IV. ;  Nelson  ;  the  late  Dr.  Kirby;  the  Right 
Hon.  F.  Shaw ;  and  the  late  Judge  Burton.  By  the 
late  Thomab  Kirk,  R.  H.  A 

355-362.  Busts,  of  the  Very  Rev.  Dean  Packenham ;  the 
Provost  of  Trinit>'  College,  Dublin;  Lord  Dunboyne; 
the  late  Thos.  Moore ;  the  Rev.  Dr.  Todd,  F.  T.  C.  D.; 
(in  marble;  the  Rev.  Dr  Todd) ;  the  Rev.  Dr.  Elring- 
ton  ;  and  the  late  Most  Rev.  Archbishop  Magee.  Jo. 
sEPii  R.  Kirk,  A.  R.  H.  A. 

363.  The  Hon.  Mary  Pakenham  and   her  favourite  Dog. 

(Statue  in  marble).     [The  Earl  of  Longford].    The 
late  T.  Banks,  R.  A. 

364.  Equestrian  Statue  (full  size)  of  Her  Majesty,  Queeu 

Victoria.     Baron  ^Iarochetti.  London. 

365.  Bust  of  Miss  W (in  marble).      Baron  Maro- 

ClIETTI. 

366.  Statue    of  the   late   Sir  Michael  O'Loghlen,   M.  R. 

CiiRisTOPHKR  Moore,  R.  H.  A. 

367  374.  Busts  (all  in  marble)  of  the  Earl  of  Carlisle  ;  the 
late  T.  Moore  ;  the  Duke  of  Leinster ;  the  late  Lord 
Plunkett ;  the  Lord  Chancellor  (Brady) ;  the  late 
Surgeon  Carmichael ;  Lord  Morpeth ;  and  Judge 
Perrin.     Christopher  Moore,  R.  H.  A. 

375-388.  Busts  of  the  late  Prof.  MacCullagh,  F.  T.C.  D. ; 
the  late  George  Stephenson,  Esq. ;  the  Lord  Chan- 
cellor ;  Master  Stedman ;  Sir  Edward  Blakeney ; 
John  Philpot  Currau ;  the  late  Jos.  Dunne ;  the 
Earl  of  Derby  ;  the  late  Judge  Burton ;  the  late 
Sergeant  Warren  ;  the  Earl  of  Clarendon ;  Sir  P. 
Cranipton,  Bart. ;  the  late  Marquess  of  Anglesey ; 
and  Jonathan  Henn,  Esq.,  Q.  C.  Chris.  Moore, 
R.  H.  a. 

389.  Bust  of  Richard  Lalor  Shiel  (in  marble).  [Right 
Hon.  Henry  Labouchere].    Chr.  Moore,  R.H.A. 


397. 


398. 


390.  Bust  of  a  Highland  Boy.     Auex.  Mohro,  London. 

391.  Medallion  of  Lady  Constance  Groevenor.  Alexaxveh 

Monro. 

392.  Statue  of  the  late  Sir  R.  PeeL     Mathkw  Noblk. 

London. 
893-396.  Busts  of  the  late  Duke  of  Wellington :  Lord 

Nelson  ;    the  late  Sir  R.  Peel ;  and  of  the  late  W. 

Etty,  R.  A.    Mathew  Noble. 
Bust  of  the  late  W.  D.  Freeman,  Esq.,  Q.  C.   Theku 

C.  Panormo. 
Study  for  a  Portrait  SUtue  of  Sir  Walter  Scott  (in 

marble).     Edward  Richardson,  London. 
899,  400.  Busts  (in  marble)  of  Michael  Angelo,  and  of 

RaffaeUe.     Henrt  Rosa,  London. 

401.  Bust  of  the  Duke  of  WeUington.     Hehbt  Rom. 

402.  Bust  of  the  Marquis  of  An^esey  (in  marble).    IL 

Sievier,  London. 

403-407.  Busts  of  Her  Majesty,  the  Queen;  and  Sta- 
tues of  their  Royal  Highnesses  the  Prince  of  Walo, 
the  Princess  Royal,  Princess  Alice,  and  Prince  Al- 
fred.    Mrs.  Thornecroft,  London. 

408-410.  Busts  of  the  late  Chief  Justice  Budie;  King 
George  III. ;  and[  the  late  Duke  oi  Wellington  (all 
in  marble).     The  late  M.  Turner kt.t.k,  Dublin. 

411.  Bust.     B.  Williamson,  Belfast 

412.  Bust   of  the   Emperor   Napoleon   IIL  (in  marbk). 

Baron  Nieuwerkkrkx. 
418.  Bust  of  Dean  Swift  (in  marble).     [Exhibited  by  tin 
Earl  of  Charlemont.  J 

414.  Bust  of  Pope  Pius  IX.  (in  marble).     [C.  Bianooiii.] 

415.  Bust  of  Edward  YI.,  King  of  England  (in  mari)lc). 

[Lady  Frances  Cole,  Dublin.]     By  Roi*billiac. 

416.  Voltaire  and  Rousseau  (on  pedestals  of  Jaolo  antieo, 

in  bronze).     [Hon  Mis.  White,  Dublin]. 

417.  Bust  (Florentine)  of  Captain  F.  R  M.  Crozier,  R.  X., 

F.  R.  S.  (in  akbaster).     [T.  Crozier,  Esq.,  Doony. 

brook.] 
Bust  of  the  Emperor  Napoleon  IIL  (in  zinc).     By 

Barre. 
Statuette :  his  Holiness,  Pope  Pius  IX.     By  Barbs. 
Female  Bust  in  Italian  Costume  (in  marble).     R. 

Piehl,  Berlin. 

421.  Bust  of  Shakespeare  (in  marble).     T.  OcMS,  Berlin. 

422.  Medallion  of  James  Watt   (in  marble).     Dauk&ebg, 

Berlin. 

423.  Bust  of  Thorwaldsen.     Professor  R a lch. 

424.  Colossal  Head  of  Frederick  the  Great  (fn>m  the  Grand 

E<^uestrian  Statue,  Uuterden  Linden,  Ba-lin).  [His 
Majesty  the  King  of  Prussia,]     Professor  Raixh. 

425.  Bust  of  Prince  Waldemar  of  lYussia.     [His  Majesty 

the  King  of  Prussia.]     Wixno. 
426^28.  Bust  of  a  Shepherd,   after  Thorwaldsen  -,  Paris, 
after  Canova  ;   and  Daniel  Webster  (all  in  mart^). 
Bl^tonl 

429.  Statuette  of  Frederick  the  Great  (in  rinc).     Pohi- 

430,  431.  Statuettes  of  Frederick  L,  of  Prussia;   and  ¥n^ 

derick  II.,  Elector  of  Brandenburgh  (in  copper). 
[His  Majesty,  the  King  of  Prussia.]  Wixciueucax, 
Berlin. 

432.  Bust  of  the  late  Duke  of  Wellington  (in  bronze).  Ba- 

ron Marochetti,  London. 

433.  Bust  of  His  Royal  Highness  Prince  Albert  (in  bronze). 

Baron  ^LvRorHEXTi. 

434.  Bust  of  Napoleon  I.  (in  bronze).  Baron  Marochetti. 

435.  Bust  of  Adam  Smith  (in  bronze).  Baron  Marocuettl 
436-456.  Reductions  and  Statuettes  (in  bronze),  exhi- 
bited by  Fischer,  Berlin  ;  Franz  Mollrr,  Berlin ; 
WoLLF,  Berlin ;  Mexcke  ;  Blajeser  ;  after  iht 
works  of  Ranch,  Kiss,  Blaeser,  &c.  Thes^  arc  ratber 
ornamental  works  than  works  of  art  in  the  stricter 
sense,  consisting  chiefly  of  copies  or  reductii^is  of 
those  already  catalogued. 


418. 

419. 
420. 
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entering  apon  a  short  examination  of  the  contenta  of  the  Exhibition  in  tbb  depftrtment,  we  turn  first, 
tmctivelv,  to  the  works  of  the  Old  ftLuHtors^  the  valuable  and  varied  coUectiou  of  whi(!h,  separated  a*  it 
was  from  the  masa  of  modcra  paintings  of  all  the*  European  schoob^ — but  only  by  a  partltioti  wall  thraugli 
irtiicb  abundant  means  of  passiog  from  oae  atmosphere  of  Art  to  the  other  weit*  provided^ — aflbrdeda  slund- 
arf  and  test  of  the  pro,;jfeas  of  tbeir  succe«i»ors  towanls  reiJ  excylleno?*  We  are  cofji|ielled  Ut  torero  any 
attempt  to  describe  or  eriticLse  thtiin  io  detiiQ  within  our  narrow  limits  here  ;  but  it  is  precisely  this  depart- 
ment of  paintmg  which  least  requires  such  treatment  from  the  writer^  because  the  schools,  styles^  and  works 
tbemselvea  of  the  great  Masters  are  familiar  to  most  rearlera*  and  will^  in  all  probability,  fi-equently  again 
present  themselves  to  the  study  of  the  n^mainden  A  few  words  we  may,  nevertheless,  devote  to  the  cla&si* 
ncation  of  these  treasures,  and  to  remind  the  rt*ader  how  the  greater  Artists  knew  how  to  apply  those  prin- 
ciples which  we  have  already  alluded  to  jus  characterizing  true  Art,  the  pursuit  of  which  has  l»een  but  little 
and  rarely  practiA,*d  by  contennKirarj'  painters  either  here  or  on  the  Continent.  Tlie  chief  principle  ncce«- 
sarv  to  the  practice  ot  pure  Art  is  to  make  the  Meana — that  is,  all  that  is  made  up  of  tedmieal  knowledge, 
and  experienced  mecluuiical  power — ever  attend  on  the  End  of  Painting,  which  is  the  harmonious  but  vivid 
ireasion  of  some  Ide^il,  whether  that  Iw  of  an  Action,  or  of  a  Thought,  or  (liigbest  of  iill)  of  an  Emotion 
'f'eeling.  And  amongst  such  subjects  the  highest,  of  course,  are  those  of  a  purely  religious  chamcter,  in 
illustration  of  which,  too,  the  oldeT  Masters  lavished  their  utmost  powers  of  mere  execution,  as  weU  as  of 
ition  and  expn^ssion. 

religious  subjects  selected  for  delineation  liy  the  Pnlntei's  of  Italy  are,  of  course,  cliiefly  those  con- 
nect^'d  with  the  peciiiiar  dogmas  and  worship*  of  the  Church  uf  Kome,  the  forms  and  details  of  which  are  so 
full  of  suggestions  to  the  poetic  iiml  imaginative  faculty  of  man.  But  it  is  not  merely  upon  thcjse  in  cora- 
mimiofi  with  that  Church  that  their  works  now  produce  a  deep  etfeel ;  fur  they  [Tresent  examples  of  exoel- 
leil<^  in  pictorial  art  which  has  never  since  lieen  rt^ached  ;  though  modem  artists  of  all  nations  and  creeds* 
have  endeavoured  to  equal  them,  even  in  d»itiluig  with  similar  subjects.  Every  person  of  refined  and  educated 
taste  takes  the  purest  phitsure  in  the  contemplation  of  the  glorious  crt^atious  of  human  genius,  in  which 
Italian  Faith  was  expresst^d,  and  that  whatever  may  be  his  indivlilual  creed  or  opinion.  Those  Painters 
and  that  People  believed  that  the  highest  piurposo  to  which  Art.  can  be  applied  is  to  the  advancement  of 
religion;  and  this  not  only  in  the  admirable  treatment  of  religitjus  circumstauces,  or  of  the  abstnietions  nf 
religioos  faith,  by  which  the  honour  trnd  glory  of  (iod  might  Im  directly  aer^'ed^  but  also  in  tho^  simple 
figure  or  groups  in  which  intense  piety  and  devotion  may  be  so  vividly  rendered  in  the  expression  of  them, 
as  to  act  as  a  direet  invitation  and  incentive  to  the  beholder  to  give  way,  as  he  looks,  to  the  same  pure  and 
holy  ieelings. 

Of  specimens  of  this  high  class  thoTe  were  very  few  in  the  Exhibition  GiUlery ;  and  among  those  of  the 
Old  Masters  the  highest  subject  was  that  of  the  Divine  liifant  with  His  Blessed  Mother ;  a  subject  treated 
according  to  the  various  traditional  designs  known  by  the  names  of  the  Madre  Pia^  the  Mater  AmahiiU^  the 
ll,,t,.  jr.,.,.:iy^  ^f^  In  jJl  thei<e  the  intention  of  the  pure-minded  Christian  Artist  was  ever  to  delineate  the 
Ir  lur  and  the  Ble^s«+d  Virgin  by  forms  of  the  utmost  grace  and  the  utmost  simplicity,  presening 

ti;  _  ravity  which  beiit^  such  holy  ct^mpany,  and  lavishing  all  the  resources  of  imaginative  ue:<ign  and 

pi  li>uring  at  his  ct>mmand,  ujion  the  ftttainment  of  the  utmoi^t  combination  of  nclmess  and  l>eauty, 

B  :  ^  rcr  excellence  still  generally  attended  etTorts  undertaken  with  such  a  motive;  and,  prefaccnl  and 
accompanied  as  these  often  were,  we  know,  by  fervent  prayej  and  the  highest  spiritual  exaltation — we  mean 
the  glorj'  of  an  expresxion  above  all  the  technical  excellence  of  the  schools,  in  which  the  Divinity  of  the  Son 
of  God,  the  Purity  and  Piety  of  His  Virgin  Mother,  and  (in  other  figures)  the  rapt  devotion  of  the  holy 
Apostles,  saints,  and  believers  on  earth,  shone  forth  with  a  wondrous  power,  which  could  not  fail  to  exert  a 
corresponding  intJuence  on  those  upon  whom  the  Artist  sought  to  create  a  prntound  impression,  and  whose 
belief  and  habit*  of  mind  rendered  tiiem  peculiarly  sensitive  to  such  appeals.  It  is  t^  be  observed,  too.  In  the 
sabject  commonly  callt^  the  Madoumt  it  was  not  inen*ly  the  grace* fulness,  the  beaut)',  the  tenderness,  the 
punty,  of  the  most  honoured  of  God*s  earthly  creatures,  that  the  pure  old  Paintere  desinnl  to  portray.  All 
(liesi?  qualities  of  Ills  Mother  were  treated  as  the  highest  homage  to  her  l>ivine  Son,  and  in  i^\i}Ty  one  of 
the  eloer  paintings  of  the  Holy  Family  it  is  Himself — Ilis  form — His  action — His  countenance^  to  which  all 
the  rest  ot  the  picture  bends,  as  it  wc-re,  in  silent  wonder  and  adoration ;  and  it  is  on  Him  that  the  painter 
seeks  to  fix  the  spectator  s  reverent  attention. 

This  was  the  rebgious  style  of  Art,  in  which  religious  subjects  fand  chiefly  those  of  the  Life  of  Christ  on 
eat^h)  were  treated  as  such.  The  less  powerful  or  le«8  deeply  religious  painter  treated  the  event<5  of  that 
LtiA?  in  a  merely  narrative,  dramatic,  or  historical  manner ;  and  though  in  such  works  the  flignity  of  the 
l|pd)|lecl  was  preserved  by  a  certain  severity  of  (h^awing,  and  grandeur  of  colourings  still  the  highest  eflect  wiu? 
BO  iOQger  capable  of  being  prtxluced  by  them.  In  subrtetpient  times  the  gradual  debasement  of  religious 
Art  (l>eginnmg  with  Raflaelle*s  fall  into  Pa<jjanism  of  thought,  continuetl  and  increased  by  Correggio,  and 
perpetuated  by  the  influence  of  the  eclectic  and  naturulisti*'  schools  during  the  following  centm-ies),  at  Ust 
reaclied  such  a  pitch  of  forgetfulness  of  the  proper  signiticiince  of  Art,  thai  sacred  subjects  were  treated  like 
those  of  e^^ryday  life,  and  the  artist  forgot  his  meaning  in  the  mere  desire  to  increase  his  own  ephemeral 
reputation  by  the  production  of  gi-acefully  designed  and  softly  coloure<l  groujis  of  men  and  women. 

But  it  \a  not  With  the  impres^iouM  inspired  by  such  wfjrks  as  thos**  last  alluded  t«,  nor  with  feelings  im- 
prognati'd  with  examples  of  such  perversion  of  the  highest  mission  of  Art,  that  this  subject  is  to  Ik?  apiim?iched ; 
and  while  we  distinguish  the  excellent  frt»m  the  indifferent  work  in  point  of  drawing,  of  colouring,  of  Hght 
J  -*-^^e^  iind  power  of  generd  design,  we  must  ever  seek  for  the  success  of  religious  Art  chiefly  in  tlie  ex- 
of  it — m  the  exhortation  or  warning  it  may  contain  for  us,  and  the  force  and  purity  with  which 
ans  exprened.    And  looking  upon  these  pictures  from  such  a  point  of  view,  e^tamples  thei«  were  in  thijt 
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collection  (slight  as  it  was  in  comparison  with  those  which  the  great  cities  ofEnrope  possess  in  pennanence) 
from  which  to  draw  not  only  many  a  practical  lesson  for  the  faithful  student,  but  much  real  improYement  for 
every  rightly  disposed  spectator. 

Of  this  highest  class  of  Art  a  beautiful  copy*  (probably  after  Leonardo  da  Vinci,  whose  style  appean 
very  evident,  not  only  in  the  colouring,  but  in  the  types  of  the  heads  and  the  attitudes  of  some  of  the  figures) 
representing  the  Madonna  and  Child^  attended  by  angels  and  accompanied  by  the  infant  St  John  (No.  74), 
seemed  to  us  to  be  the  noblest  representative, — so  far  at  least  as  the  distance  at  which  it  was  hung  Dermitted 
any  judgment  upon  it ;  because  the  composition  of  the  group  displays  the  most  masterly  skill,  the  c^ioice  and 
contrast  of  colours  is  magnificently  rich,  while  at  the  same  time  tne  whole  bears  an  expression  at  once  servre 
and  dignified,  without  losing  the  softness  of  perfect  repose,  and  the  forms  of  the  figures  are  distinguished  by 
the  most  exquisite  grace,  and  a  noble  intellectual  beauty. 

The  Madonna  (No.  65),  attributed  to  Sassoferrato,  beautifully  painted,  and  full  of  tender  sentiment 
and  sweetness,  if  not  devotion  of  expression,  afibrds  an  example  of  a  work  still  of  a  class  of  Art  unapproached 
by  the  modems,  but  infinitely  inferior  to  the  former,  because,  with  all  its  excellence  of  hannonious  colouring, 
the  forms  and  expression  are  merely  the  portrait  forms  of  graceful  common  life,  without  the  depth  of  devo- 
tional ideality. 

The  noblest  work  in  point  of  execution,  the  most  valuable  to  the  student  of  Art,  was,  however,  one  wbidi, 
in  point  of  expression,  and  as  regards  the  feelings  it  is  calculated  to  sug^t,  occupies  a  middle  place  of  ex- 
cellence between  those  just  mentioned :  the  genume  original,  namely,  exhibited  by  the  Duke  of  Leinster  (No. 
75),  The  Holy  Family^  or  perhaps  a  "  Madre  Pia,"  by  Andrea  del  Sarto.  In  this  work  (which  is  painted 
on  panel,  the  figures  ahnost  of  life  size)  the  severity  of  design  and  vigour  of  drawing,  as  well  as  the  verj-  noble 
intellectual  forms,  bespeak  the  hand  rather  of  one  of  the  greater  men  of  Florence  than  that  of  Andnsi ;  but 
there  is  no  reason,  we  believe,  to  doubt  that  it  is  the  work  of  that  versatile  painter.  Like  all  woiiu  of  Art 
of  the  very  highest  class,  it  is  not  at  once  understood,  but  for  those  who  knew  how  to  devote  hours  on  succes- 
sive days  to  its  extraordinary  beauties  of  composition  and  colouring  (both  so  bold  as  to  seem  equaUy  daring  as 
graceful  and  harmonious),  some  new  loveliness  of  expression  also  daily  disclosed  itself,  which  at  once  proved 
to  the  general  visitor  in  what  the  superiority  of  the  Old  Masters  consisted,  and  suggested  to  the  student  of  Ait 
the  true  path  to  greatness.  For  it  became  clear  how  intensely  the  painter  had  riveted  his  whole  soul  in  kis 
work,  and  with  what  devout  emotions  he  had  perfected  it.  Whether  upon  the  form  of  the  Blessed  Mrgin, 
so  full  of  pensive  devotion,  or  the  countenance  of  the  Superhuman  Child,  there  resting  in  the  placid  sleep  of 
infancy, — upon  that  countenance  and  that  form  in  this  picture  you  may  well  look  long,  and  tne  loneer  and 
the  oftener  you  regard  it,  the  less  severe  will  the  forms  of  the  artist  apj>ear  to  you,  and  the  more  full  of  smI 
and  earnest  thought  will  be  your  mind.  The  gentie,  unobtrusive  gravity  of  the  vhole  painting  goes  fiu*  to 
produce  this  impression,  and  chiefly,  perhaps,  because  it  serves  to  express  the  feeling  oi  the  artist  when  he 
designed  and  executed  it.  And  it  is  often  so  in  Art  as  in  Oratory ;  that  even  without  understanding,  or  before 
you  are  prepared  to  enter  into,  the  intention  or  conclusions  of  the  painter  or  speaker,  you  are  sSready  half 
carried  with  him  in  sympathy,  overpowered  by  the  intensity  of  his  convictions,  expressed  to  you  in  clear  and 
vigorous  forms.  So  it  is  that  in  a  picture  of  this  kind  we  are  never  disposed  to  criticise  minutely  its  smaUer 
parts  and  cliaractcristics  (even  could  they  bear  criticism),  because  the  spirit  of  the  artist's  mind  is  there,  and 
there  is  that  amount  of  harmony  and  correctness  of  detail  which  leaves  vur  minds  free  to  enjoy  whatever 
noble  ideas  lie  is  able  to  communicate. 

Scarcely  less  fine  as  a  subject,  fully  as  noble  in  treatment,  and  in  the  supreme  harmony  of  many  colours 
pre-eminent  not  only  over  these,  but  among  all  the  contents  of  the  Exhibition, — perhaps  in  thi>  respect  un- 
surpassable an\'Avhere, — was  I'he  Entowbmeiit  of  Christy  by  Tintokktto  (No.  "lb)  ;  a  small  picture,  for  it 
represented  many  figures,  painted  with  a  boldness  almost  rough,  wlien  examined  closely,  but  yet  of  consum- 
mate richness,  even  softness  ofefTect,  when  viewed  as  a  whole.  Not  all  the  art  in  management  of  pure 
colours,  nor  all  the  science  and  skill  in  drawing,  of  the  best  painters  now  exi>ting,  could,  in  these  n'spfcts. 
produce  anything  Hke  the  eflect  which  the  grt^at  Venetian  knew  how  to  produce,  as  here,  without  oven  the 
trace  of  eilortor  design, — while  in  the  idea  of  the  composition  the  simplicity  and  yet  variety  of  the  groupinp, 
and  above  all,  the  awe-struck  yet  tender  feeling  with  which  the  expression  of  every  figure,  whatever  its  atti- 
tude, whatever  its  occupation,  sei*ms  absorbed  in  the  tremendous  suliject  of  the  piece,  it  is  not  too  much  to 
say  that  the  ideal  of  this  class  of  religious  Art  was  here  realized.  It  was  to  us,  indwd,  impossible  to  i^a^s  an 
hour  before  this  priceless  gem  of  Italian  genius  without  an  earnest  hope  that  it  might  one  day  find  iIj<  way 
into  an  Irish  National  (lallery,  for  the  |KT|)etual  instruction  of  Irish  students  in  so  many  branches  of  tech- 
nical knowledge,  as  well  as  of  imaginative  i)ower  and  truly  artistic  feeling,  in  which  it  is  a  perftx^t  model  of 
its  kind.  And  now  that  the  nucleus  of  a  National  Gallery  is  aln»ady  formed,  and  that  amingements  are  so 
far  advanced  for  the  erection  of  a  permanent  buikling  in  which  that  nucleus  is  destined  to  be  the  ci^ntreofa 
permanent  Exhibition  (which  will  be  assisted  on  all  sides  by  the  temporaiy*  deposit  of  original  works  of  the 
Great  Piasters),  it  is  with  no  slight  satisfaction  that  we  look  forwanl  to  our  students  availing  themsi-lves  of 
the  opportunities  of  instruction  which  the  ready  zeal  of  the  proprietor  of  this  work  has  already  largiJy 

*  In  sufr.EroMiii<j:  that  this  picture  is  but  the  copy  of  some  that  of  the  Exhibition  Committee,  though  indeed  ami^:<ni 

glorious  oriiriiial  (thouj^h  proljably  an  old,  and  certainly  a  somewhat  more  intellijj^hly)  must  n<it,  however,  lie  tsken  ta 

ver>'  beautiful  copy),  it  is  jiroper  to  state,  once  for  all,  that  admitted  by  the  present  writer.     On  the  contrark*,  he  fw< 

in  speaking  <»f  tlie  works  liere  noticcnl  the  writer  does  not  guftieieiitly  eonfi(ient  that  in  very  many  caM'j*  ilie  pntpric^ 

consider  it  part  of  his  business  to  enter  into  the  question  of  tors  or  the  compiler  of  the  OfHcial  Catalogue  have  attached 

authenticity,  the  (|u«stion  of  oripnal  and  copy,  at  all.    Even  names  to  picturtis  to  which  they  had  no  manner  of  claim, 

the  most  skilled  jud^'s  axv  often  mistaken  in  a  matter  so  Only  a  few  of  these  are  nottnl  as  doubtful  in  thb  Catal<iinr; 

nice,  and  he  desires  to  leave  such  inquiries  altogether  to  the  and  those  only  where  tlie  writer  either  felt  an  abetolute  <*r- 

trading  fratiniity,  and  to  those  wealthy  buyers  whose  ambi-  tainty  on  the  matter,  or  where  he  conceived  that  the  ob- 

tion  it  is  to  fonn  exptnisive  galleries  of  names,  not  things.  warrantable  adoption  of  a  very  great  name  w<iald  tisii 

T  he  correctness  of  the  following  Catalogue  (printed  from  seriously  to  mislead  the  rt»der. 
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brded  through  the  modium  of  the  Irhh  Institution^  and  will  doubtless  fm|Qent]y  aflbtd  them  in  the  new 
aUlUhinunl. 

HcsiUcs  tlu*!st^  works  in  the  higher  wulks  of  rtligious  Art,  tlie  Exhibition  containec}  several  otlier  specimens 
of  tile  early  Italian  ruli^iouH  jmmters,  of  which  that  attriUuUil  to  Pieiiiio  del  A'aga  (Xo.  85),  The  Utdy 
Fftmilff,  Hilended  by  uugt^b  (perhjips  prof>erly  a  '■'  Madre  Pia,"  or  a  Nativity),  isespeeially  |iure  and  beau- 
UfitL  The  ft  vie  of  lUi^  wurk  8ti"ms  to  be  earlier  than  Haffatlle,  or  at  leiust  of  his  earliest  pentKl,  and  it  pro- 
w-i.iy  t^.lijQgb  to  the  elder  M*hi>ol  of  Boloc^a.     Tljif*  picture  :d^,  notwithstanding  many  delieieucies  in  tech- 

l  aei'uratv,  belonija  to  a  elasi*  ot'  Art  the  cuitivation  of  which  ought  especially  to  be  esteemed  in  Ireland, 

which  wdl  oue  day  (w!ien  the  Irish  <itudent  is  enianei[>ated  from  the  inlbience  of  taster  not  naturally 
cpur  own,  but  only  thcnightlcjssly  iuijMjrted  from  abroad)  produce  here  the  noblest  reaults, 

Pu-iML'  -  .11  fi  HH  I  Ik*  earlier  works^  whoi^^  glory  liea  in  their  Exprt^ssion  rather  than  iutlie  perfection  of  teoh- 
kr  I  idled  execution,  the  finest  examples  of  Art  in  thij?  1  lall  were,  jK*rhap«*,  the  two  Com*™o« ; 

__-  I  .  by  Ixird  \\  ard^  and  by  Mr*  C  D.  Young,  of  Glasgow.     The  former  (Ko.  14)  wnif! 

VjUhtti's  c*'lrbt-iii4-d  tu'i^^ual  duplicat42  of  tlie  Magdid^k  Readings  one  of  the  most  famous  oniamenta  of  the 
Divflden  (Jallcry ;  a  {>aiiitini5  which  is  8o  well  known  ai<  to  need  no  remark  here, — one  distingulnheil  aliove 
aitDOst  all  those  of  the  Majster  tor  elaborate  finish  and  exquisite  Hcbness  and  grac<?  of  treatment,  but  one  which 
alSbrcb  ah*o  a  marked  example  of  the  sudden  dcgi'adatiou  of  artistic  fe<  ling  in  the  repi'e&entation  of  relijafiona 
»ubject«  even  >io  shortly  after  the  tinie  of  the  works  betbre  noticed.*  llie  latter  sjiecimen  of  the  I^laMer^ 
St^  Affirtf  Mag f! film  (Xo,  31),  is  for  nobler  as  a  portrayal  of  the  features  and  character  of  Uie  Holy  Peni- 
i«  V  iudc4.'d  perve  to  attest  that  I'orreffgio  had  ;M:>me  luomente  of  recollection  and  appreciation  of 

t  1  i[>les  which  he  usually  gacTificed  to  the  intoxicating  charms  of  sensuoui^  exct^lienct* ;  and  though 

tt:  id  head  doifs  not  convey  any  expnits^ion  so  intensi'  as  that  which  fascinates  us  in  a  Madonna  uf 

1>  Leonjirdo,  it  proves  at  least  that  the  great  apostle  of  an  opposiite  stjle  was  not  altogt^ther  desti- 

ttit>  tiiii.  1  i'f  the  instinct  or  the  iKrwer  through  wliich  they  won  their  choicest  laureU. 

The  more  modern  '^  Eclectic  *  School  of  Ikilogna,  whose  characteristics  of  jueif  iteieatific  correctness  of 
execuliou  and  regularity  of  taste  have  gained  for  it  an  undue  reputation  among  suceeefling  artista^  was  largely 
fi|iraKiUted.  The  Mnrtyrdom  of  St.  SelntstifiiL,  by  (iuido  (Xo.  70),  one  of  the  gems  of  Lord  Ward's  well- 
lakovm  ODllectlon,  sdE*nlcd  an  exiimpU-  iierhaps  too  favourable  ;  for  in  that  work  the  uxprcjision  of  the  youthful 
nunt  (who6i3  features  U'am  with  humble  but  eonhdent  anticipation  of  that  world  in  the  Joyous  contemplation 
of  which,  imd  the  enthusiastic  adoration  of  its  KJng,  the  martyr  feels  not  his  earthly  torture)  almost  niakojione 
1*  serve  t!ie  consummate  skill  with  which  the  6gure  is  drawn,  and  the  ^c  Jbchiig  with  wlucli  the 

^^  i<i  pabited. 

riie  ^t.  Ffftnriif  in  thr  Desert  (receiving  the  Stigmata),  by  L.  Caracci, — in  which  the  landscape  is  by  Paolo 
Bril  (Xo.  5);  Thr  CrunJiHvny  by  A.  Caracci  (No.  4)  ;  The  Entombment  of  Christ ,  which  ought  rather 
to  be  allied  a  **  Pieta,"  by  C'orreggio  (No.  55)  ;  the  exquisitely  paint^Ml  Madomta  Addohfratu  by  Carlo 
Dolci  (No.  95) ;  the  St.  Catherine^  by  Domenichiiio  (No.  TJi),  though  tn  some  parts  much  hurt  bv  re- 
painlingf  and  that  by  an  ignorant  hand ;  the  noble  Judith  ftcftriitg  the  Hinid  of  ludnphemeg^  l>y  A.  Alion 
(Xo.  10) ;  the  gi'aceful  a»id  tender  Marriage  of  St.  CnthtTine^  attributed  to  Carlo  Maratti  (No.  f*^) ;  the 
fine  oil  sketch  for  a  great  picture.  The  Nativity,  attributed  to  Giulio  liomano  (No.  79)  ;  and  a  Mndonfia 
bjr  Titian  (No.  9il),  matchless  for  harmony  of  colour  and  grace  of  coinpoi*itiun:  such  works  aflbrded  all  the 
Of'i  ^    ■      M  be  de*ired  of  tracing  tlie  progress  of  taste  and  power  of  execution  among  the  Schools 

vvhik'  tlie  prince  of  painters  hlms<-'lf  was  at  least  reprew'nted  by  the  origitml  oil  sketch 
^1  .uu  ^  .in«  Mi  £!..**,  file  Coroutition  of  Comtoutine  (No.  1:2^).  Lord  Cbarlenjont's  HeftdtrttmH^  too 
(No.  1*J),  su[*plicd  a  perlect  specimen  of  the  manner  of  oaa  of  the  most  remarkiible  of  the  nortljem  Schools 
in  the  treatment  of  sulijects  ol  sacred  history. 

Wc  have  confined  our  too  rapid  n*inarks  u|khi  this  part  of  the  Exhibition  to  tlioae  work»  only  frotn  which 
%  le^-4»n  tintjht  be  taken  in  the  higher  principles  of  true  Art*  of  which  we  «)uld  only  find  exAinpl«9  among 
r  '  ie<.*t8  ;  and  even  among  the  older  blasters  themselves  the  iust:uict.'S  of  true  fetJiug  and  expres- 
Ft*  1  '  rarer  and  rarer,  even  within  hidfa  centurv^  aftt-r  the  Fine  Arts  had  reached  their  zenith  in 
Italy.  Ill  the  treatment  of  Pagan  classic  subjects,  and  those  of  ordinary  aa  well  aj*  heroic  life,  however,  they 
continued  to  exhibit  powers  so  much  above  those  of  their  successors  in  these  agea^  that  we  gaze  with 
incTiNuing  astonishment  upon  the  indescribable  delicacy  and  unrivalle*!  liannony  of  such  comjiosition:!!  as 
NicohM  PouasinV  Barchante  mid  Satyrs  (No.  1^1*),  and  with  not  le«s  wonder  upwn  the  more  than  life-like 
portraiture  which  such  men  a»  Titian  and  Ilembrandt  (by  the  use  of  means  so  \erv  dillerent)  knew  how  to 
fafihion  iti  the  inc*>raparable  CWsar  Jiorgia  (No.  liJH)  of  the  former,  and  the  Burgvnmdvr  (No.  251^)  of  the 
last*n:ii:  r.  But  we  must  leave  the*c  works  for  the  present  without  a  woni,  and  pjiss  on  to  noUtv 
ibo  «fl'  '<*mponiry  genius  ;  for  we  may  remind  the  reader  that  the  chief  object  of  the  Exhibition  was 
to  '  II  <  \tent  and  important;  of  contemrKjrarv'  labours^  and  that  the  depart  ni  ,  jiriated  to  ibc 
W'  older  Masters  wa*  intended  chidiy  out  to  illustrate  bv  contrast  the  adj'  •  -  tion  of  those* 
oftuvii  -  iiile  atfoniing  the  visitor  to  the  Fine  Aits  lialls  the  mean*  oi^n  ■  f  '  -  • 
nt  by  examjJes  of  acknowledged  excellence. 
.,..>Jt'm  Paintings,  t\»  wyll  as  in  the  other^  the  highest  efforts,  as  might  i.  ^  ..,  ^  ;i ..,  v,,  ; .. 
religious  sentiment,  or  at  least  by  the  contemplatiun  of  subjectii  of  a  purely  ivligious  cha- 
^uce  ;  and  of  these,  perhaps,  the  noblest  example  w;is  to  l>e  Ibund  among  the  contiihutions 
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tine  went  of  derothnad  iiXpre»tioa — hare  required  expko*- 


tion.     And,  in  fuctr  somp  FntjUdi  wrirrrs,  la  Igri'"^"        ^ 
tb<?  meaniniir  *>f  tho  ty]«%  ami  littli*  <jiju»Me  of  nnil« 
the  peculiarly  fK^^tical  rt'vtTtnri'  It  thl.  <uni   \w 
ttw?  Codiolic  painters  t»f  Italy  v  u«l 

the  ludiert^iu  nmtake  of  ealliug  n  tia,*' 

and  it  haa  even  been  eograTcd  in  LAtglaial  uadu:  that  titJ^. 
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of  Prussia  at  this  first  meeting  of  all  the  modem  schools:  the  chef  d'cntvret  of  C.  Begas,  representing  the 
sublime  scene  of  Christ  Prophesying  to  the  Disciples  on  the  Mount  of  Olives^ — ^TMatth.  xxxiv.,  Mark,  xiiL] 
(No.  364.)  This  is  a  work  of  large  compass  (tor  the  figures  are  all  nearly  life  size),  but  it  is  finished  in 
every  part  with  accurate  attention  to  detail ;  and  the  carefulness  with  which  every  form,  every  cobur,  niy, 
every  shade  of  colour,  and  every  character  of  attitude,  is  portrayed,  evidences  the  untirmg  zeal  and  jealous 
conscientiousness  of  the  true  Artist. 

In  the  composition  of  Bcgas*  picture  (which  somewhat  reminds  us  of  Bendemann^s  woi^X  ^  has  cboeen 
the  summit  of  a  high  mountain  for  the  scene,  and  in  the  distant  depths  of  an  extensive  vaUey,  and  on  the 
slope  of  an  opposite  hill,  are  dimly  visible  the  towers  and  buildings  of  the  Holy  City,  softened  by  the  du»k>- 
hazc  of  the  fast-dying  sunlight.  The  Redeemer  sits  upon  a  high  rock.  His  hand  extended  pointmg  towards 
Jerusalem,  as  He  explains  to  the  chosen  Disciples  the  meaniuj?  of  the  awful  prophecy  He  had  uttered  as  He 
left  the  Temple  gates.  His  countenance  is  fuD  of  sadness — of  that  sorrow  for  tne  sin  of  man  which  is  often 
so  afiectingly  alluded  to  in  the  sacred  writings.  At  His  feet  reclines  the  Beloved  Disciple,  the  soft  and 
graceful  attitude  of  whose  figure  speaks  all  the  humility,  the  gentleness,  the  beautiful  simplicity,  of  St.  John 
"  the  Divine,"  and  whose  features,  half  hidden,  express  at  once  the  human  sorrow  of  the  Apostle  of  Love,  and 
the  entire  trust  and  devotion  of  the  inspired  Evangelist  he  was  destined  to  become.  Beyond  St.  John,  nearer 
the  edge  of  the  hill  next  the  city,  sits  the  gray-haired  Peter,  his  head  leaning  on  his  hand^  his  eyes  bent  oo 
the  ground,  submissive  to  his  Master's  will,  but  awe-struck  and  stunned  by  the  terrible  nature  of  the  omni- 
potent decree  to  which  he  listens,  and  plunged  in  meditation  as  it  were  upon  the  future  destinies  of  the 
doomed  race  of  his  fathers.  On  the  other  side,  in  the  foreground,  St.  Andrew,  reclining  on  the  slope,  rests 
on  his  arm,  his  powerful  manly  face  and  form  full  of  resolution,  but  equaUy  penetrated  with  a  holy  submisooo 
to  the  decree  of  Grod,  and  with  the  recognition  of  the  justice  as  well  as  the  power  of  the  all -knowing  Son  of 
Man.  Behind  him  again,  and  leaning  eagerly  upon  his  shoulder,  springs  forward  the  young  St.  James, 
whose  pure  and  vivid  features  (seen  in  profile)  at  once  fiisten  the  attention,  and  whose  vigorous  energetic 
form  presents,  perhaps,  the  most  admirable  figure  in  this  singularly  beautiful  group. 

In  the  choice  and  arrangement  of  colours,  the  Artist  does  not  show  less  power  or  less  study  than  in  the 
simple  and  unaffected  completeness  of  his  grouping ;  and  though  his  art  in  tliis  respect  is  of  that  sort  which 
is  so  dexterous  as  to  conceal  its  being  art  at  all,  it  were  well  for  the  student  to  observe  and  bear  in  mind  the 
particular  combinations  of  harmonious  colouring  exhibited  in  this  picture.  The  drapery  of  the  principal 
figure  consists  of  a  loose  tunic  of  a  brown  pink  shade,  over  which  appear  the  massive  folds  of  a  white  (bat  a 
ydlowish  or  creamy  white)  mantle.  These  colours  are  the  brightest  in  the  picture,  and  naturally  direct  the 
eye  to  the  principal  figure  in  it ;  but  they  are  not  intrinsically  bright.  The  solemnity  of  the  subject,  the 
whole  scene  itself,  in  a  manner,  peremptonly  forbids  the  use  of  tints  of  a  bright  or  lights  of  a  vivid  character, 
and  those  of  the  principal  figure  are  only  brighter  (and  but  sparingly  so)  by  contrast.  St.  Andrew,  who  is 
most  in  the  foreground  and  nearest  the  eye,  wears  tne  deepest  and  richest  colours ;  his  tunic  is  of  dark  bine, 
and  he  wears  a  mantle  of  deep  but  somewhat  cold  yellow ; — colours  which  contrast  strongly,  but  the  shades 
of  which,  in  the  present  instance,  are  just  sufficiently  dull  or  subdued  to  prevent  too  great  an  emphasis  upon 
tliem.  The  youthful  form  of  St.  James  is  appropriately  adorned  with  a  mantle  of  a  ver)'  li^ht  and  delicate 
purple,  under  which  appears  a  sleeve  of  grec'n  so  light  that  the  sunny  parts  are  coloured  with  yellow.  Thi* 
<ielieate  purple  exactly  nannonizos  with,  by  iu  a  manner  melting  into,  the  sky  behind.  St.  John  is  clothed  m  a 
simple  dress  of  light  but  very  subdued  gi'een,  which  not  only  contrasts  exquisitely  with  the  delicate  Tyi\  of 
the  tunic  of  the  principal  figure,  but  in  itself  affords  a  ivfix^sliiug  resting-place  for  the  eye,  without  too  \ioleiiii\ 
attracting  its  attention  ;  while  that  of  St.  Peter,  whose  figure  on  the  crest  of  the  hill  stands  in  relief  up*ni  tbt 
dusky  yellowish  background  of  the  city  and  distant  hills,  is  a  garment  of  a  brownish  yellow  shade,  which  airain 
melts  into  the  neighbouring  tints,  and  prevents  the  least  of  that  too  marked  contrast  which  might  call  utftb-' 
mind  from  the  solemn  but  dn^imy  contemplation  of  the  silent  and  awful  scene. 

The  general  expression  of  this  picture  is,  then,  peculiarly  appropriate,  luid  the  heads  and  i>articular  ua- 
turcs  of  tlie  different  personages  represented  appeared  to  us  to  afford  almost  the  l)est  instance  we  had  m-iu 
In  any  modern  work  of  that  dignity  and  simplicity,  but  at  the  same  time  that  clear  precise  meaning  and  vivid 
individuality  of  character,  which  in  the  treatment  of  a  great  subject  we  should  ex|)ect  from  a  great  Master 
There  is  a  manliness  and  certainty  about  it  which  we  have  never  found  in  any  production  of  the  nuMl*  n^ 
Genuan  '^  religious"  or  "  pre-KafTaelite"  school  that  we  have  seen.  One  only  deficiency  st»enis  to  se|wirate  thi* 
of  Begas  from  the  efforts  of  the  Old  Miistei*s  :  he  has  not  attained  the  same  finish  of  colouring  that  we  m^- 
(fvcn  in  the  least  of  them.  The  same  harmony,  the  same  moderation  of  general  tone,  would  by  a  more  fmL»htnl 
painter  have  been  attained  with  clear  colours,  instead  of  the  always  mixed  and  generally  muddy  tints  ein- 
ployed  by  the  modern  Prussian  ;  and  this  might  easily,  one  should  imagine,  be  accomplished  by  an  arii>t  5i> 
happy  in  the  beautiful  but  difficult  melting  of  similar  colours  one  into  another,  while  pre»serving  with  fonv 
and  clearness  the  outlines  of  the  figure-s  in  each.  And  though  among  the  Prussian  artists,  dealing  with  reli- 
gious or  heroic  subjects,  M.  Begas  stands  here  alone,  in  those  excellencies  we  have  just  noted,  yet  it  mav  W 
observed  as  to  the  last,  that  even  among  the  moderns  that  rich  finish  of  severely  contrastinl  colours,  nianagi'il 
nevertheless  with  entire  harmony  and  with  perfect  simplicity  of  effect,  has  not  been  found  impossible,  a> 
Lessin^'s  noble  work  (John  Huss  before  the  Council  of  Constance)^  in  the  StanJels  Institute  at  Frankfort - 
on-Maine,  would  prove, — or,  perhaps,  any  large  work  of  that  blaster,  had  we  been  fortunate  enough  i** 
have  numbered  one  among  the  treasures  of  the  Exhibition. 

Besides  M.  Begas'  painting,  the  Prussian  school  contributed  another,  claiming,  at  the  first  glance,  to  U^ 
of  equal  importance,  if  only  because  of  its  great  size,  and  the  richness  of  its  brilliant  and  elaborate  ctdourinc 
— the  Esther  Accusing  Ilaman^  by  Levin  (Xo.  3G2).  The  subject  is  one  of  the  most  dramatic  which  j«ii4T»d 
history  affords  to  Art,  and  M.  Ix'vin,  in  depicting  his  storv',  has  sought  at  the  same  time  to  fill  our  min<l> 
with  something  of  the  splendour  as  well  as  dignity  of  ciistern  scenes  and  eastern  jXirsonages.  in  the  expre>Ht'n 
of  which  the  magnificence  of  gorgeous  colouring  might  be  allowed  the  freest  hcense.  Tlie  name  of  ih<*  arti< 
(a  name  well  known  before  in  the  literature  of  Germany)  is  one  which  at  once  betrays  tlic  Hebre*w  origin  ei 


ixxxo 


THE  FIXE  ARTS.^PAINTING. 


m 


its  bew^r ;  and  in  alluding  to  tlie  painter's  race  we  cannot  help  remarking  the  affecting  tendency  of  cfvutein- 
pormry  artists  of  Jewish  descent  to  seek  their  subjects  from  the  lii-story  and  traditions  of  that  once  honoured 
nation^  and  this  whether  their  doginas  of  belief  have  or  Irave  not  ceaseil  to  be  the  same.  Aniong  the  ]>a]nter!» 
and  musicians  and  literary  num  of  this  centur}%  many  such  instjinces  will  suggest  themselves  in  which  their 
nationality  has  thus  bei*n  signalizi»<l  and  peqwitujited — juid  it  were  well  for  the  imaginative  vigour,  and,  there- 
fore, the  artistic  fame,  of  artists  of  other  races  too,  if  they  had  a  little  more  of  the  tendemesa  and  strength 
of  Hebrew  homo-ailections. 

3L  Levin's  subject  is  in  illustration  of  the  well-known  passage  in  the  Book  of  Esther  (chap.  vii*)t  whena 
&  '  "  *r  Queen,  having  declared  her  nation,  denounces  to  the  Persian  monarch  the  suvajreplot  of  bis  vin- 
tl  urite  against  the  existence  of  her  raci/.    In  the  design  of  the  hall  or  room  in  which  Queen  EstlieT 

1 1      .  lier  lord  and  his  minister,  the  artist  hiis  e\idently  sought  his  model  among  the  forms  of  the  A^v- 

ri:i/i  unliitrcture  made  known  to  u«  by  recent  discoverers,  and  he  has  e(juiilly  endeavoured  to  express  (in  the 
fi'iittm:*  ul  the  two  male  jxirsonagr^s),  the  chanicteristics  of  that  peculiar  t>'pe  of  manly  beauty  which  we  study 
with  so  much  surprise  and  pleai^ure  in  the  curious  iteulptures  of  Nineveh  lately  discovered,  first  by  a  French 
and  afterwnrds  by  an  Enghsh  traveller,  and  of  which  Paris  and  London  now  possess  such  a  wealth  of  spe- 
citnims.  With  ^\,  Levin*s  heads  we  are  well  satisfied*  Then?  h  grc^it  vigour  and  the  highest  manly  strength, 
both  of  form  and> character,  about  them,  iiml  that  of  the  King  is  distinguisheil  iis  much  for  intellc*ctual  foroi^ 

(that  real  kingsliip  of  nature,  wliich  after  all  did  characterize  the  eastern  despots  to  a  very  remarkable 

degree?) — as  It  is  for  that  just  symmetry  of  proportion  which  constitutes  the  true  beauty  of  both  sexes,  But 
it  I  ft  to  be  feared  Uiat,  in  fiii  eag<?mess  to  attain  all  possibU'  historic  accuracy  of  detiiil  in  a  represen  tuition  of 
the  remote  eastern  civilization,  the  painter  too  mucli  lost  sight  of  the  dramatic  at*euracy  which  was  e<pially 
necv?ssary  to  bis  purpose  of  expressing  the  lile  of  those  age^  ;  and  aceortUngly  much  has  to  be  forgiven  and 
laid  aside  from  consideration,  Ix^foiv  we  c^n  suiliciently  SATUpathizo  with  the  artist  to  feel  that  s<.^n8e  nf 
usdiMurbefl  pleiisure  in  the  eo  atom  phi  t  ion  of  his  work  which  a  work  of  Art  ought  idways  be  able  to  inspinv 
llr!Elie  grouping  of  the  three  figmvs  is  rather  loosely  managed  ;  and  there  se<?mB  to  be  no  definite  cofinexioti 
"betwesen  tnem  and  the  aecessr»riei*  of  the  picture,  so  that  up<m  a  large  space  of  canvass  no  inconsiderable 
|Mirtion  is  left  as  it  wen;  in  blankf  because  it  tells  nothing,  and  in  no  way  assists  in  the  development  of  the 
sto^>^  The  King  sits  uf>on  a  broad,  solid,  square- shafied  throne^  or  ratber  an  immense  high-backed  arm-chair, 
the  arms  form*HL>f  Btoue  or  bronze  lions  crouching, — rather  an  uncomfortable-looking  specimen  of  east^'n 
InxtUT.  Befon.'  the  King,  who  nearly  facvs?  you  on  the  right  as  you  look  at  the  picture,  stimds  in  the  centre 
Attniul  rountl  talile,  on  which  liea  a  dense^rt  of  fruits  ;  and  at  the  other  side  of  this,  on  the  left,  in  the  near 
fun*r«'n>tij!d.  anci  almost  with  hi.s  back  to  the  spectator,  Haman  sits,  on  a  lower  chair  or  stool.  Behind,  on 
t!  I  ight,  stands  Esther  at  full  height,  her  left  han<l  resting  on  his  chair,  her  glaring  eyes  turned  ou 

It  r  opposite,  and  her  right  ann  extended  vehemently  towartls  him,  as  if  she  had  just  concbjtied  her 

demmriatiun.  The  King  has  starti'd  forwani  t)n  his  sejit,  one  hand  clenched  on  liis  knee,  the  other  grasping 
tb**  lion  head  of  the  chair  ann,  and  with  all  the  eoncentrated  strength  of  a  powerful  ct>untejianr*e,  and  tin* 
most  searching  glance  of  a  uolde  intellectual  eye,  he  gfizes  steadily,  iierci'ly,  into  the  face  of  Ids  servant,  whosie 
\onseious  tcTTfir.  f»rrd  the  «uilde.n  and  involuntary  shriiJcing  of  whose  figure,  have  already  clearly  e<mviet4*d 
Idm,     The  -  -  of  the  action,  and  the  yet  undisturbt-d  silenoe  of  sur|)ri5e,  are  mad*?  known  by  the  tjuiet 

fintu  of  tw<  I  1  >,  seen  at  a  very  short  distance  liehind,  who  are  lx*aring  out  tl»e  remains  of  the  previous! 

feast  into  a  pakred  court  into  which  the  apartment  opens.  The  story  is  thus  simply  told,  and  told  oh«o 
forcibly,  no  doubt ;  but  it  might  have  been  told  even  mon?  vividly  in  much  less  space,  and  yet  with  mom 
dignity  of  expression  an<l  hirgene^a  of  manner.  Even  the  idea  repreK^nted  ha3  not  in  the  nre.^nt  instance 
m»*i  justice  in  the  authors  trcjitment  of  it ;  for  the  waste  of  rich  painting  without  forms,  wiiich  oeeupie^  so 
givftt  a  part  of  the  picture,  not  only  adds  nothing  to  its  mcJUiing,  but  even  dissipates  lieyond  reason  ihi* 
attention  of  the  s|H'Cl4itor,  who  atler  all  is  more  impressed  by  the  size  of  the  work  and  the  splendour  of  it^ 
j)j.;n....,i  .-.Inuring  than  by  the  subject  of  it. 

le  picture^  indtied,  sins  against  the  ideal  by  a  ct^rtain  exaggerated  stage  vehemence  (always  incon* 
fi  i-eal  *lepth  ofexpn^ssion)  ius>^$umed  bv  all  the  cbmiicters — sins  against  the  reul  truth  of  the  subjt^t 

(T  tlon  of  the  lofty-mimh:^  Hebrew  girl  interceding  for  the  protciction  of  her  people)  by  tlie  selection 

of  J  je  and  place  which  degrades  the  heroic  queen,  uttering  the  wonJs  of  denunciation,  too  ne^y  to 

the  leTel  of  »  mere  attendant  slave,  who  h,*i9  assumed  a  temporary  liberty  of  scolding — and  lastly,  the  painteJ* 
movtss  by  h\%  loose  grouping  of  the  figiu\'s,  that  he  is  iuca[)able  of  managing  a  great  subject  on  a  largie  scaler 
for  want,  jterhaps,  of  the  necessarj'  diligence  in  prepai*ator>'  study,  and  n^ilection  upon  the  means  by  which 
the  gri'At  Artists  att4uned  that  harmony  and  eouipletent^ss  which  constitut4?  the  chief  elements  of  their  suc^^e^a. 
Yet  notwithstanding  the  eeveritv  with  which  ttie  size  and  pretension  of  this  picture,  and  tlie  attention 
vrhich  haa  been  attracted  by  it,  tfjus  obhges  us  to  point  out  dt-fectjs  so  grave  (looking  at  Art  as  we  ever  must, 
from  tbe  higher  point  of  view  suggested  in  the  introduction  to  these  remarks),  we liave  thought  it  right  lo 
dcTOte  some  space  to  the  examination  of  this  work,  l>ecause  it  exhibit-^  no  small  power  both  in  drawing  and 
— ^— *    |,  and  in  these  resfKcts  will  bear  the  palm  from  almost  e%'ery  other  work  on  the  waUs  of  tliis  Ifall  (of 

Art).     The  attitudes  in  which  the  tigurt\^  an?  placed  are  by  no  means  caay  of  exci'ution,  anti  it  ia 

;h  while  to  obsi^ne  that  the  tiatnter  has  not  mert4y  expressed  himself  with  siiirit,  but  has  [irodiioed  in 

9^vT\  part  a  dcjir  and  vigorous  etbi^ct^-^untUsturbeil  even  by  the  richness  of  hi«  colourinf^ — not  only  by  a  groat 
breJidth  of  drawing  generally,  but  also  by  the  \^r\  careful  management  of  all  the  details  in  everv'  feature  and 
in  ettary  limb»  The  projwrtions  of  the  work  are  so  large  that  it  must  be  \iewed  from  a  considerable  distance  ; 
irbcaoe  the  artist's  rough  and  somewhat  patchy  manner  of  laying  on  his  colours  no  longer  afTects  the  eye.  and 
Iftie  fttll  eiTect  of  the  rich  softness  of  surface  (as  in  the  fabric  of  tbe  draperies)  producers  a  powerful  imjire^sion. 
TtirsihiL;  now  to  the  contributions  of  Belgium,  in  the  same  class  of  Art,  we  may  naturally  exj)ec"t  that  in 
ft  r  rich  in  works  of  the  highest  class,  especially  in  ctdouring,  the  tradition  of  Ruliena'  manner  must 

fftH  '  the  most  powertul  etfect  upon  Ids  successors  ;  and  to  any  one  who  has  had  the  opportunity  of 

obacnriiiE  the  successfid  eflbrts  of  the  atudeots  who  crowd  the  balla  of  the  Mnsee,  at  Antwerp,  which  booaU 
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BO  rich  a  collection  of  the  noblest  works  of  the  ^at  Belgian  Master,  as  well  as  of  so  many  others  of  his  most 
distinguished  fellow-countrj-men,  it  will  seem  httle  surprising  that  modem  Antwerp  still  produces  paintings 
in  which  the  compK)sition  is  more  rich  and  more  matuml,  and  the  colouring  more  harmonious  and  betur 
executed,  than  those  of  the  contemporary  European  schools.  The  Exhibition  presented  a  very  fine  example 
of  this  style  in  the  large  picture  (No.  347)  representing  St.  Elizabeth  of  Hungary  distributing  ckaritjy 
painted  by  N.  De  Keyser,  of  Antwerp ;  from  the  private  gallery  of  the  King  of  the  Belgians.  It  is  true  that 
this  work,  considered  with  reference  to  the  full  significance  of  the  subject,  is  not  indeed  very  satisfactoiy,  be- 
cause, while  it  certainly  exhibits  much  of  the  intellectual  power  and  the  skilful  execution  of  the  Old  Masters 
of  this  School,  it  shares  also  their  prevailing  fault, — that  of  entire  want  of  Ideality,  both  in  the  general  treat- 
ment of  the  subject  and  in  the  expression  of  the  particular  figores  represented :  yet  for  this  very  reason  it 
claims  our  attentive  consideration,  because  few  works  in  the  whole  collection  offer  practical  lessons  of  greater 
value.  Let  us,  therefore,  compare  the  subject  as  it  is  known  from  history  with  tne  artist's  treatment  of  it, 
and  in  recalling  the  features  of  the  story  of  the  Saint,  let  us  try  and  imagine  how  they  might  be  represented 
by  one  to  whom  the  gift  of  artistic  insight  and  expression  had  been  granted. 

St.  Elizabeth  of  Hungary  was  one  of  those  impersonations  of  all  that  is  pure,  and  gentle,  and 
humble  in  character,  diffusing  sweetness  and  charity  wherever  the  atmosphere  of  her  presence  extended, 
which  shine  out  occasionally  in  the  history  of  the  half-savage  middle  ages  oi  Northern  Europe.  She  was  the 
daughter  of  Andreas,  King  of  Ungaria  in  the  twelfth  century,  and  was  brought  up  in  all  the  pomp  and 
circumstance  of  barbaric  splendour ;  and  she  was  beautiful  from  her  earliest  year.-,  and  grew  to  be  the  very 
ornament  of  her  father's  court,  and  the  highest  object  of  the  aspirations  of  his  brilliant  chivalrj-.  Yet  her  heirt 
was  not  dazzled  by  such  a  situation  :  under  her  royal  robes  (when  reluctantly  she  was  forced  to  wear  them) 
it  still  beat  as  calmly  as  that  of  the  humblest  cottage  maiden  ;  and  it  is  related  that  from  her  childhood  she 
was  ever  occupied  in  ministering  personally  to  the  wants  of  the  poorer  classes,  in  those  ages,  perhaps,  evm 
more  than  now,  regiuded  by  the  nobles  and  great  folk  as  little  other  than  mere  brute  beasts — as  ungifted 
with  feehngs  of  any  kind  as  they  were  (of  course)  destitute  of  human  reason.  The  example  of  the  beautiful 
princess  was  not  thrown  away  in  such  times,  and  it  is  remarkable  that  ever,  where  and  when  the  customs  of 
society  seemed,  in  the  middle  ages  of  Grermany  and  France,  to  resolve  themselves  into  utter  barbarism,  there 
and  then  rose  up  for  ever,  among  the  rude  forms  around,  the  silent,  yet  silently  effective  protest  of  some  such 
messenger  of  true  civilization  as  Elizabeth. 

Elizabeth  would  have  been  but  too  happy  to  spend  her  whole  life  in  the  pious  practice  of  active  chanty, 
and  to  ask  nothing  of  the  world's  joys  or  the  world's  splendour.  But  her  desire  was  inconsistent  with  the 
spirit  of  the  time,  and  in  obedience  to  her  father's  will  she  became  the  wife  of  Louis,  the  Landgrave  and  Duke  of 
Thuringia.  In  her  new  way  of  life  she  but  strengthened  the  example  of  her  maiden  years,  and  as  a  mother  and 
the  head  of  a  jzreat  household  she  still  showed  the  same  humble  care  and  cheerful  piety,  condescending  still  (with 
the  full  permission  of  her  noble  partner)  personally  to  administer  relief  to  the  sick  and  the  poor,  and  often  even, 
in  imitation  of  the  cure  of  the  lepers  in  the  Gospel,  piously  tending  those  afflicted  with  diseases  too  disgust- 
ing for  the  delicate  sensibility  of  her  att<mdants  to  approach.  Her  husband,  however,  died  of  fever  after  hL< 
departure  to  the  holy  wars;  and  as  Elizabeth  still  continued  to  expend  her  means  profusely  in  the  charity  of 
every  kind  in  which  her  life  was  occupied,  she  was  at  length  violently  driven  from  the  Landp^ve's  domains 
by  a  steward,  oneofherownserviints,  and  with  difliciilty  begged  her  way,  unrecognise<l,  to  her  father^  ("uurt 
There  she  was,  of  course,  received  as  became  her  rank,  as  well  as  the  affection  with  which  she  was  reoK'in- 
bered,  but  she  would  not  again  occupy  her  place  in  the  court,  and  obtained  means  from  the  King  to  in>titute 
a  charitable  establishment,  or  house  of  mercy,  where  she  (juietly  passiul  the  remainder  of  her  life  in  the  same 
works  with  which  she  ])egan  it,  and  died  in  rJ'J(),  November  ID,  in  the  reign  of  Frcderiek  II. 

Such  is,  shortly,  the  story  of  St.  Elizabeth  of  Hungary,  which  we  note  hen*  at  so  much  length,  because 
the  events  of  her  life  have  long  snp])lied  favourite  subjects  to  the  greatest  artists  down  to  MuriUo,  wh<>je 
magnificent  painting  (perhaps  one  of  the  noblest  in  Kuro|Mi)  forms  one  of  the  gn*at  attraotitms  of  Se>ill«'. 
She  is  generally  rei)resented,  as  in  the  present  Belgian  pietun^,  in  the  act  of  distributing  abiis  an<l  fc»od  to 
the  poor,  but  often,  also,  engaged  in  tending  the  sick  ;  and  the  traditions  of  Christian  Art  point  to  her  a?  in 
a  manner  the  tA-pe  or  personification  of  the  virtue  of  Charity  itself.  It  is  easy  to  eonei-ive,  then,  how  jmai 
a  significance  such  a  subject  ought  properly  to  suggest,  and  might  suggest,  if  treated  by  an  artist  rieh  in  the 
resources  of  the  imagination,  and  really  penetrated  by  such  feelings  or  insj)iration  as  we  have  seen  are  neixr^- 
sary  to  the  highest  expression  in  the  works  of  Art.  And  before  it  was  possible  rightly  to  jii<lge  of  the  sucon* 
of  one  of  the  most  distinguished  painters  of  modern  Antwerp  in  the  finely  painted  work  before'  us,  it  st-eoxd 
necessar\'  to  recall  to  mind  the  just  Ideal  of  the  subject. 

M.  I)c  Kevser  represents  the  Saint  in  her  maidenhood,  standing  outside  the  ricldy  decorat<Ml  porch  of  one 
of  the  massive  buildings  of  the  times,  distributing  ])read  and  money  amongst  a  group  of  poor  and  sickly  pi-o- 
ple,  who  gather  round  the  sU^ps  for  the  purpose.  Elizabeth  stands  on  the  highest  step,  and,  with  eyes  niivkW 
<!ast  down,  she  is  placing  a  piece  of  money,  taken  from  a  purse  hanging  on  her  left  arm,  in  the  hand  of  in 
old  woman  who  bends  forward  from  among  the  crowd.  By  her  side,  on  a  lower  step,  stand.s  a  pagi',  bt^arinji 
a  basket  of  food,  and  behind  her,  in  the  porch,  are  two  female  attendants.  The  princi»ss  and  hor  maidens 
are  elegantly,  yet  not  over  richly,  dressed.  However,  the  principal  group,  the  finest  figun'S,  and  the  moi'i 
beautifully  painted  work,  must  not  be  sought  in  connexion  with  the  principal  j^rsonage  in  the  picture :  an 
incongruity  of  tn^atment  not  uncommon  in  those  Schools  where  colour  is  the  great  object,  and  where  fonn 
l)ecomes  entirely  a  subservient  one. 

Tlic  figure  upon  which  in  this  picture  the  attention  becomes  riveted  at  once  is  not  that  of  the  Saint,  but 
of  a  woman  who  has  been  borne  on  a  litter  to  the  bottom  of  the  steps,  and  whose  shouMers  are  sup{>orttd 
(as  she  attempts  to  rise  towards  the  distributor  of  charity)  upon  the  knee  of  a  ragged  boy  K-hind  her.  Ihr 
pierced  and  tattered  clothes  fall  sadly  over  her  bosom,  and  hide  a  form  attenuated  by  long  sickness  ;  and  tb»- 
gentle  patient  face,  the  feeble  smile,  the  languid  forehead,  the  poor  weak  eyes,  which  stvm  to  have  Jatt-ly 
flowed  with  many  a  tear,  tell  a  story  and  make  an  appeal  far,  oh !  far  more  eloquent  than  any  languag*- 
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AToss  her  knees  lies  the  dying  body  of  a  little  child,  about  its  head  a  cloth ^  and  &  fi^w  mt»re  rags  upoo  iti 
,  breathless  fonn*  lieliiiid  that  !?tand*»,  lookin^r  up  to  ElizMbtdii,  an  elder  ehild  guzmy^  with  tt  itiixeci 
•xprvasion  of  wtmder  and  ba-sbfulness  and  ex|x»ctiitio«  ;  iu  blooming  beautiful  couiitenunt^e  not  yet  strioketi 
dom,  but  benining  with  that  joyous  life  in  which  iufuney  ever  plays,  even  amid^jt  the  saddeiit  siecuaeii  of  sick- 
nen  and  dcsohition.  The  rij^ht  hand  of  the  mother  hangs  over  the  kuee  of  tlwtt  brother  who  supports  her 
dMNXldtir^  ;  ihe  left  hangs  down  across  the  body  of  tlie  little  djing  one,  IJotli  hnndj*  are  eXf|ui*iiteJy  *b'awn 
ar  *  J  '1,  and  one  might  nhnost  from  theTii  alone  i*ead  the  whole  meaning  and  Htory  of  the  figiire.  The 
•  I  the  man,  and  th<*  graceful  mother  tuul  chihl  staiifiing  behind,  ai-e  also  exe«.^llently  painted,  and 

ti*i_*.  .-  V..C  remarkable  charaeteristie  of  this  group  that  the  whole  crowd  is  pertettly  expret^.sed  by  this  ex* 
mmpln  of  a  ]mrt  of  it,  and  the  crowdin;^  tailed  in  t/te  picture  (m  wlueb  so  many  painters  diissipate  the  whoh^ 
moaning  of  these  works)  is  eutin  ly  avoided.  Tlie  ^n^jiip  i^  perfectly  natural,  ami  yet  thu  eoutrast^s  o\'  fig\ire*< 
and  attitudes,  of  eharactei*s  and  ai^es,  with  which,  thoutib  so  small,  it  abouml?i,  imL^t  be  the  product  of  deep 
Ptody,  4uid  the  utmost  reflection  and  care*  Yet,  no  stillness,  uo  tbrniality,  no  academic  theatricality,  ia  the 
HMuIt ;  only  harmony  ai^d  variety  with  which  the  eye  will  never  tire.  8u(»h  eonj position  is,  then,  «o  far,  an 
infftanee  of  the  triumph  of  Art,  in  which  the  means  are  los^t  sight  of  in  the  efl*?et  of  them. 

Much  of  this  harmony,  and  of  tlie  eompletcnejis  of  this  ethct,  is  due  Ut  the  wry'  eareftd  and  verj"  beauti- 
fiiUy  tinished  eolouritig  of  all  the  figures,  and  especially  •)f  the  tlenh  tints.  The  tone  of  tlie  whole  pieture  Id 
nbdned,  and  this  allows  the  ]»aintcr  a  murh  gn^ater  scoj>e  for  the  gradations  of  emphaflis  by  whicn  he  may 
mpress  the  relations  of  the  dilfeitTil  parts.  He  has  paid  very  chm^  attention  to  the  effect  of  light  on  the 
misuter  portions  of  i*Hch  fifjnre  (such  as  the  iliileixnt  iineveiinesj*e8  of  the  ilebb  and  skin,  produced  by  the  play 
of  musde^T  or  the  articulations  of  jt>int?«,  in  the  face,  and  the  lingers  of  the  principal  figure  just  deserilx?d) ; 
and  as  the  general  dimwiug  is  frw  Hud  bold,  this  minuteness  in  no  way  imnaii-s  the  breadth,  the  vigour  of 
effect,  of  the  whole*  The  colouring  of  the  skin  of  the  dying  child  is  equally  indicative  of  minute  care  and 
dilignnt  study,  and  that  of  the  rcmgh  form  of  the  supporting  boy  behind  reminds  one  strongly  of  Kubenn 
hiiu^dt',  from  a  eareful  study  of  whoso  works  ttie  drawing  also  of  that  form  has  certainly  proceeded.  In  these 
w«pect»  M.  De  Keyser*&  painting  was,  perhaps,  without  exception,  the  iiuest  work  repniuenting  the  present 
century  iu  the  F^xhibition. 

Having  said  so  much,  however,  it  would  not  be  right  to  leave  this  work  without  observing  that  the  style 
feoh Hiring  used  by  the  artist  is  by  no  means /i «/■<.*,  and  very  far  in  this  respeet  trom  Hubens,  oriudei'd*  anv 
.•greater  CO  louriats  of  the  Flemish  school  who  understotid  ptTftn-tly  how  to  jiroduce  the  same  harmony  of 
irffk'Ct  by  the  proper  management  of  tints,  each  of  the  most  cltyir  and  bnllinnt  character.  M.  L)e  Keyser,  then, 
ba»  yet  u  lar^e  st4'p  to  tnke  before  he  can  mnk  as  a  cotourist  among  the  successors  ot'  Ruben*.  And  a  still 
~"~aver  I'autt  in  the  work,  as  a  repn^seutJition  of  Elixabctb  of  Hungary,  lias  been  already  alluded  to.  That 
jure,  which  should  l>e  the  principal  one,  is  actually  idJ  but  the  least,  mid  this  not  only  in  consequence  of  nbso* 
lute  insipidity  of  exjtression — extraordinary,  when  we  s*^e  what  the  artist  could  do  in  the  face  of  the  sick  mother 
^but  also  by  rea.^»n  of  the  dull  untfrtiiin  colours  and  the  too  clumsy  and  ungrjieeful  form  in  which  she  i«t 
repre«ientt^d.  Her  figure  is  wholly  wanting  in  ^tower  of  any  kind,  and  the  too  close  student  of  Rubena  bag  been 
uiuihle  Ui  eompensate  for  this  by  f^implicity  of  treatment.  A  severt'ly  drawn,  an-IlutHmfi-like  figure  of  riraple 
iiino«*nee.  mia  ch)tbefl  in  mere  white  or  some  whi>lly  simple  colour,  would  have  harmonized  with  the  rest  fi» 
well^  and  might  have  told  the  story  intelligibly,  tbongb  still  by  no  means  as  the  greater  artists  would  have  told  it. 
Another  Relo^aii  painting,  als*i  from  the  tiallery  of  the  King,  representcKl  the  Brussels  branch  of  the  Schools 
of  modem  Belgium,  a*  M.  ik-  Keys'T  did  that  of  Antwerp;  and  the  points  of  dissimilarity  of  style,  both  in 
r»  I  ;t  and  in  colounng,  would  be  found  to  be  both  numerous  and  important,  if  we  could  enter  into 

tf  liere^     The  work  alluded  to  is  (No.  358),   The   Tetnptatkm  of  St.  Anthmy^  by  M.  (lallait,  a 

p;m«jiuj-  v>iiieh  is  said  to  bear  in  lielgium  the  highest  rejuitation  among  those  of  (contemporary  artist^^ ;  and 
fbi"  gn^iit  care,  indee<l,  which  has  evidently  been  l>estowetl  upon  it,  and  the  long  and  elective  study  the  com- 
pletion  of  such  a  work  argues  in  the  paintx^r,  are  well  rnlculate^l  to  product^  such  a  reputation. 

The  history  of  St.  Anthony,  one  of  the  early  Christian  saints,  is  well  known.  He  was  originally  a 
ndblc  youtli  oi  Eg>'pt,  in  which  country  he  posserl  a  long  life,  partly  in  solitary  mortification  in  the  deeert, 
sflenrarde  in  the  foundation  of  monasteries,  when*  he  spent  hi*  days  in  preaching  to  and  instructing  the 
MOfilik  M  well  as  in  the  |*erfbrmance  of  manv  pious  works,  and  died  aliout  A.  D.  357,  in  the  reign  of  the 
Emjieror  Con^ftantius,  at  a  very  great  age.  It  would  be  out  of  place  here  to  recount  the  mimy  six-ell's  of 
t4*mptAtion  with  which,  sleeping  and  waking,  the  saint  was  visited  in  his  younger  years,  during  his  long 
iwjoum  in  hi*  solitarj'  cave^  as  rehited  in  the  traditions  of  tUm"^  time^.  The  devil  h  said  to  have  <'onjurt»tl  up 
6r^i  time  to  time  every  form  of  animate  and  inanimate  things  by  which  the  cupidity,  the  ambition,  or  tlie 
ItiaL  tin  outness  of  rami  may  lie  excited  even  for  a  moment  ami  hi  mseU*  seduced  even  to  roomentary  dejiarture 
§rofn  the  tuHM]  resolutions  he  had  formed-  ITie  rt^prescmt^ition  of  these  scenes  hits  oceunied  the  atteution 
' .  of  the  Flemish  School  of  I^ainting,  and  of  many  of  the  greatest  of  its  older  blasters.  The  pre- 
uiy,  theretbre,  be  cousidcriMl  the  fniit  of  thostt  traditions  of  his  SchcMjl  with  which  the  painter  Wjm 
■  :iiiiy  surrounded,  and  it  ought  not  to  be  jtidgod  without  ruferent'e  to  their  characteristic  tendency. 
We  have  l»efore  had  occasion  to  remark  on  the  general  want  of  spiritual  feeling  in  the  contx^ption?  oftJic 
artist.*,  especially  since  the  time  of  Rubens,  who  was  unqnestionably  the  grt*ateat  of  the  Flemish 
_^  ainl  who  has  not  since  been  equalUnl  in  the  many  high  qualities  of  a  perfect  painter,  which  he  t»ob* 

§ttg^*     Hut  Hubens,  though  in  his  day  a  man  of  unu.^uaUy  honourable^  pure,  and  simple  habits,  had,  »t 
but  a  gross,  material  soul,  and  his  grt^atest  works — indeed  all  his  works,  unless  a  few  of  those  paint e<l  in 
fcfii^l.  lit  iLiv*  in  Italy, — bear  strrmgly  the  impress  «tf  such  a  natun',     Hie  immense  fecundity  of  his  pniiu«, 
ill  his  own  country,  and  richly  endow^tnl  ttlmo^i  all  the  p\^at  galleries  of  Europe  beside,  and 
iw  iwer'  ivf  ilrawingand  p>rtect  master}'  of  colouring.  natuniUy  made  the  great  Fknning  th<' 
A  of  his  Ikvlpan  successors  ;  and  it  wa*,  perhapti,  una  voidable  that  tlie  taste 
iiie  trained  m  the  same  direction.     We  must  not,  then,  expect  from  Belgium 
I  that  rt5l^iieiiieul  in  the  treatment  of  their  subjects  which  is  found  iu  other  ScnooU,  and  waa  noi 
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3Lf  if  he  htmg  upon  evety  acccat,  alreftdy  charmed  into  passionate  iulmii'ation,  and  fervent  t]iou|;li  reviirent 
lore.  It  y  an  exquisite  lovt*-K"ent%  tundiTly  and  piK'ticflfly  expressed,  and  it  would  indeed  be  flitifcidt  to  find 
n  rL»al  ffiuJt  in  any  part  of  the  pieture.  The  ligures  ure  fxtreraely  ^vell  drutYn^  and  with  as  much  cleamcssi 
Atid  vigour  as  cajtjfiiluesa  in  detaU-  The  attittujt^s  are  simple^  natural,  but  at  the  eanie  tirnc  strikingly  graceful 
»tid  ajn»n;pmte^  and  the  tyf»ef  (thoagli  fhat  of  the  mole  iig^mi  has  ninch  more  in  it  of  the  Cell  than  the  Arab 
or  ihe  .lew)  strongly  ehanicten>tic  and  very  puru.  Thi*  colours  i»L'h'eted  ai\?  iiUo  very  well  managed,  and 
the  harmony  with  which  they  are  distributed  is  pai^tieularly  telling,  whde  the  bright  light  with  whieh  the 
vhoU'  piftujv  is  filled  is  not  only  the  projjcr  tone  of  the  ensteru  hindscape,  but  it  fully  expressee  the  joyous 
tftiderni'S^  of  the  seene.  [This  work,  we  must  ri*mark,  was  place<l  so  high  si*  to  be  almost  beyond  the  reaeh  of  the 
dpectiiUir,  the  ftersons  employed  b\'  the  Committee  to  an*ange  these  pieture^ion  the  walls  having  paid  but  littL' 
amctitiou  to  anytliing  but  size  in  the  selection  of  a  situation  for  the  works  exhibiteil.  l^he  crilieal  obscrveT 
was  til  us,  of  eounst*,  jjlaoed  iu  a  very  di:!advantageou>  position,  which  may  here,  once  for  all,  be  taken  note  of.] 
The  steond  piece  (by  M.  Ttjrtacib)  eoiiai^ts  of  the  siuiplt;  figuni  oi^  Rebetca  aejited  at  the  well,  wb*'re  tht? 
rnesscngiT  of  Isaac  sees  her  ;  and  ^he  has  jujst  received  fix>ui  him  her  future  husband's  gifts  :  the  necklace  is 
huii^  round  ht*r  neck,  but  a  bracx*lut  still  n^mains  in  her  hand,  while  ^be  listens  to  the  servant's  woitls,  silently 
musiug on  her  future  fate  In  cotuiexion  with  tbesender  of wucli  Hpluudid  pre^^nts.  Tlie  tigure  (which  is  nearl)  full 
lisngth)  in  that  of  a  fuU-gi'own  Jewish  girl,  beautiful  not  only  in  the  symmetry  and  regularity  of  her  expi\t«sive 
[irt*»,  but  hIho  in  the  air  of  quiet  dignity  and  modest  grace  by  wliich  the  gjX'Ctator's  attention  is  at  onct- 
ct*.»d,  and  wiiich,  even  without  the  accidental  attrilmtes  of  tlie  scene,  might  have  marked  the  identity  of 

I  pnitlc,  pm\%  and  int4*Ileetual  liebecca.  M.  Portaels'  wurk  does  not  jxjs^ess  the  catching  gracefulne^  tmd 
piquancy  ot  M.  Bcllemans\  and  it  h  heavier  in  colour  and  somewhat  harsh  in  execution, — but  the  drawing 
IS  good,  tlie  expre-^^ion  is  true  an*l  Huffieient,  and  the  tv|>i'  is  more  ideal  than  wc  ai-e  disjjotieti  to  look  for  in 
Bidgian  art.  It  is  to  be  regret te<l  that  the  whole  scene  was  not  the  object  of  the  artist's  ambition  iiiHtcjtd  of 
Ltulitury  figure,  for  the  hitter  gt»neraliy  partakes  too  much  of  meru  portrait  cluimcter,  save  in  the  hands  of 

ii  mailers  of  expivssion  as  >ve  fear  the  prt^seut  age  vao  scarcely  yet  lioast  of 

Of  those  works  of  Art  which  weix^  either  of  a  religious  charaetcT  or  ivpreiented  subject<^  connected  with 
r*  tor)',  no  others  claim  obst^n'alion  heiH?,-^tor  we  have  not  space  even  t*)  mention  all  those  of  Ger- 

fii  I     l.ind,  and  Belgium,  which  nii^ht  well  (leserve  notice^  and  thoae  of  Frant^*  w*ere  only  represented 

by  the  unsetmdy  ncailemie  fancies  of  St.  Tassart  (No.  ^>tU),  and  the  ungoverued  conceits  of  Si.  Gtwsi- 
jJkOf*.  S2Vf  and  31^0),  only  serving  to  give  another  proof  of  the  axiom,  that  there  is  but  one  step  tmm  the 

Mime  to  the  ridiculous.     The  little  we  shidl  have  to  say  of  our  Irish  painters,  we  jvropose  to  defer  to  the 

}iHtL  ThoHe  of  England  utler  no  examples  of  religious,  and  but  (cw  atteinjitj*  even  in  heroic  or  histori(*al 
In  the  di'partiuent  of  L AN [).<<.' ape,  however,  to  whieh  it  is  now  time  to  tun»,  the  greatest  ellbrts  of 
"^mentioned  nation  have  been  made,  and  here  they  haw*  been  more  than  once  crowned  with  even  the 

^  fac?i5eis.     Landscajx'  Pauiting  is  not,  indeed,  capable  of  exi*resi»ing  ideas  so  lofty  or  so  ennobling  hb 

those  whieh  may  Im-  so  clearly  conveyed  by  means  of  the  human  cfmntenance,  an<l  the  action  of  men,  repre- 
•tsntcd  with  equal  power,  but  which  has  alf=o  much  of  what  is  gn^atest  in  subUtnity  and  most  fierfeet  in  lx?auty 
to  otier  for  our  contemplation.  The  exprci-vsion  of  a  lanilsenfje,  either  in  nature  or  in  painting,  is  not  ut  eWily 
<li  "  "  '  '  n?  it  is  not  so  easily  appreciated  by  the  ordinar)  class  of  t^i^ectatfu-s,  as  that  of  the  human  featmtis^ 
t»f  dramatic  scene  in  which  men  are  the  actors  :  and  the  higher  dassM'sttf  landscape  painting  addjvss 

th  iu  consequence  rather  to  the  highly -educated  few  than  to  the  ma^sis  of  manlcind,  who  are  but 

lit  »med  to  ix'flect  upon  their  sensations,  or  to  arrive  at  any  conclusion  for  thems<dves,  which  wouhi 

rL^.,...  .'it:  trouble — who  content  thcjuselves  with  mere  passive  enjoyment  of  whau*ver  is  placed  betbre 
ihaiti  to  be  ejijoyed.  But  we  shall  not  stay  to  oBer  any  general  remm^ks  upon  the  character  and  n'qnisites 
of  true  Lan^lscape  -Art,  because  of  late  years  the  preB^  has  be4*n  very  active  m  the  discussion  of  the  snlijeet, 
luid  Uiit withstanding  all  the  petidant  vehemence,  the  ignorance,  and  the  presumption  with  which  tJie 
;«iiTocate«»  of  the  8j>iritual  in  Art  (which  is  ever  all  that  is  trulv  valuable  in  Art,  or  has  ever  been  recognised 
iA3  such  b}*  the  wise  and  tlie  inclined),  have  bf^-n  attacked  In  nil  manner  of  print^.^!  works — in  the  liook,  the 
magazine,  the  review,  and  the  newspaper, — ^it  is  a  consoling  fact  that  the  powerful  eloquence  of  Mr.  Buskin* 
has  •substantially  prevailed,  and  has  even  already  intluenced  greatly  the  opinions  of  the  thinking  world.  To 
portions  of  his  admirable  volumes  we  should  ourselves  have  to  tsdce  many  exceptions,  it  is  true,  if  it  were 
oart>rovim*e  here  to  enter  into  an  examination  of  their  scope  imd  their  contents;  l>ut  nevertheless,  on  the 
whole.,  we  feel  justified  in  referriag  without  more  remark  ti>  those  volumes  ever)'  n:aider  who  desires  to 
iiti  '  '     '    1  landscape  painting  is,  and  to  profit  by  the  study  of  it.     For  us,  it  would  be  idle  tx>  diluUnn 

ill  what  he  has  so  aduiirably  s])oken  ;  we  have  ourselves  found  tlie  principles  be  lays  down  to 

h  Tiiu,  and  his  application  of  them  is  just  and  conscientious  in  our  judgment.     We  sliall  not, 

ti.  j)eAt  the  contents  of  works  which  ought  to  be  in  the  hau*is  of  every  one  of  our  rea*lers. 

.'.  -'Arts  Hall  of  our  Exhibition  there  wjis  so  rich  a  collection  of  Land^cajK'  Art,  that  we  should 

find  it  dt  to  <letermine  what  individual  picture  wasentitle<l  to  absolute  pre-emmence  in  jK)wer,ui 

l»»Mnr  iti  the  p<'r  feet  ion  of  execution.     Turner,  Achenbaeh,  Kalkn.'Uth,  Tschaggeny,  and  De  Vigne 

rt,  Callcott,  and  lk)s«uet^n  all  their  se vexal  styles,  and  j udged  each  by  his  proper  st^uidar«^l, 
V'  5upporteris;  but  if  Mr.  Ruskin's  absolute  and  unquahde<l  hero-w*oiT3hip  were  to  make  him 

injiifft  on  Turner,  we  should,  perhaps,  on  the  whole,  rest  content  to  atlmit  here,  too,  his  supremacy.  No.  842 
in  the  r,ifrJ<ii:ue  was  an  Italian  Ltrndscape^  by  the  late  d*  M.  W,  Turner,  H.A.,  and  trontributed  to  the 
K  T  he  collection  of  the  Earl  ol  Yarborough,   It  is  one  of  this  great  Ma.ster's  eiirher  works,  at  leaat 

e  I  in  whi(*h,  for  several  years  back,  so  much  extravagance  of  style  distracted  the  public  estimate 

of  Tiiiufi's  i#*»wers,  and  it  is  certainly  one  of  the  fine^  specimens  we  have  seen  of  his  mature  excellenoe.  At 
first  sight  toe  general  tone  of  the  picture  will  strike  the  observer  as  not  altogether  characteristic  of  an  Italian 
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scene,  accustomed  as  we  are  to  associate  the  name  of  Italy  with  a  brilliant  sun  and  a  cloudless  expanse  of  sky. 
But  it  must  be  remembered  that  the  idea  of  an  Italian  landscape  may  be  conveyed  in  more  ways  than  by  mere 
brilliancy  of  light  colours.  That  clearness  of  air  which  gives  an  immense  distance  of  perspective  tow^tis  the 
sky,  that  magnificent  height  and  extraordinary  lightness  of  the  vault  of  heaven,  as  compared  with  our  poorer 
and  closer  canopy  (which  seems  to  one  just  returned  from  a  southern  climate  like  a  heavy  roof  shut  down 
close  overhead) — ^that  heaven  is,  above  all  features,  the  characteristic  one  of  an  Italian  scene,  and  tkat 
Turner  has  presented  us  in  all  the  sublimity  of  its  immeasurable  splendour. 

The  present  pictiu^  is  of  considerable  size,  yet  of  the  utmost  simplicity  of  effect  in  composition.  The 
foreground  consists  of  the  high  undulating  bank  of  a  noble  river,  whose  course  is  concealed  on  the  ri^t  by 
the  nearer  trees  and  foliage.  The  middle  foreground  is  of  rich,  warm  earth,  covered  along  each  side  wita 
ground  plants,  and  their  large  leaves  of  deep  soft  green,  which  are  drawn  with  vigour  and  boldness,  yet  never 
so  minutely  worked  out  in  their  details  as  to  fasten  too  mUch  of  the  attention.  On  the  right  of  the  middk 
of  the  picture  stands  a  group  of  lofly  trees,  whose  stems  are  bare  so  as  to  let  in  the  view  of  the  midcfie 
distance,  and  whose  leafy  tops  form  a  rich  dark  mass  against  the  bright  sky,  of  charming  outline, — a  mass  of 
shade  correctly  representing  the  clustered  foliage  of  rich  timber,  yet  seen  as  it  is  in  reUef  a^inst  the  bright 
sky  offering  no  details  of  leaves  or  branches,  which  might  detain  the  eye  from  wandering  into  the  splendid 
distance  of  landscape  beyond.  Beneath  these  trees,  and  partly  in  the  shade  of  their  foUage,  a  joyous  groap 
of  graceful  figures  move  in  rustic  dance,  boldly  drawn,  yet  indicating  their  forms  with  exquisite  aceuracr 
when  observed  at  a  proper  distance ;  and  relieving  the  deep  shade  by  the  bright  points  of  colour,  of  wina 
blue,  and  of  gray  yellow,  aftbnled  by  their  elegantly  flowing  dresses.  Behind  the  dancers,  deep  below,  flows 
the  river,  which  becomes  visible  in  all  its  width  towards  the  centre,  widening  to  the  view  on  the  left  as  it 
turns  in  a  short  sweep  of  great  breadth  and  majesty,  and  losing  itself  again  beyond  a  many-arched  bridge, 
in  the  plain  :  a  distance  far  off",  of  rich  flat  or  gently  undulating  fields,  whose  green  is  yellowed  by  the  glorious 
sun  now  high  in  the  opposite  heaven,  and  growing  more  and  more  indistinct  in  the  haze  of  bright  light  till 
they  mingle  with  the  faint  gray  of  the  extreme  horizon.  On  the  opposite  bank  of  the  river,  in  the  middle 
distance,  a  gradual  rising  ground  mounts  into  a  wooded  hill  on  the  nght,  whose  shrubs  and  trees  stretcbing 
down  quite  to  the  brink  throw  a  refreshing  shadow  upon  soft-flowing  water  beneath  ;  and  just  behind  this 
nearer  slope  lies  another  gentle  ridge  in  the  distance,  also  clothed  in  foliage,  its  spur  concealing  a  part  of 
the  city,  whose  turrets  and  housetops  appear  on  the  right  as  well  as  the  left  bank  at  the  bridge.  On  the  Wt 
foreground  the  high  bank  slopes  away  downwards ;  richly  and  fully  occupied  in  all  its  space  by  thick  shrubs 
and  trees  stretching  along  that  side  of  the  river,  and  casting  their  shadows  u{K)n  the  quiet  stream  as  itwiodi 
so  as  to  place  them  between  us  and  the  sun.  In  the  distance  more  than  one  chain  of  hdls  stretches  from  eacb 
side,  and  disappears  in  the  plain.  One  of  these  on  the  left  is  far  enough  to  appear  almost  blue,  yet  wmnnlj 
blue,  through  the  clear  air  (a  true  glimpse  of  pure  Italy) ,  while  beyond  it,  many  many  miles  beyond,  the 
outline  of  the  farthest  horizon  is  chequered  by  the  undulating  forms  of  other  and  other  chains,  of  wfaitisli 
gray,  sometimes  varying  to  ptUe  blue,  and  sometimes  melting  into  the  fleecy  clouds  above,  under  the  sfaccn 

of  the  vivid  sunshine.     The  sun  is  up  full  in  the  centre  of  the  sky,  whitening  all  that  ci»ntre  part, ^tlie  skr 

only  very  gradually  and  tenderly  deepening  into  blue  towanls  the  sides,  while  on  the  right  the  tonnle^s  fltww 
have  thickened  a  little  into  cloud,  tempering  the  soft  shade  of  the  trees  in  that  part  of  the  foreground. 

It  would  require  a  l(Mi;j^thene(l  essay  to  do  justici;  to  the  extraoinlinai-y  Ix-auties  of  this  tran>ci?n(iar.t 
painting,  or  to  ex])lain  tlie  wonderful  power,  the  prodi^rious  knowledge  and  can-,  and  exqui>ite  exe<-ution, 
which  were  necessary  to  its  perleclion  ;  for  it  indeed  afionls  an  exani])]e  of  ahuost  all  the  great<'>t  (juaiiti^'f 
of  tills  incomparable  master.  The  eye  is  neviT  tii*ed  of  seeking  into  the  boundless  extent  of  hi.**  <li>taiia*— 
along  the  fields,  into  the  air,  up  to  the  sun  Itself,  and  then  backwards  and  forwards  thn)ugh  the  tnin-jian-nl 
expanse  of  sky  (which,  it  must  l)e  owned,  'i'urner  alone  has  yet  ade(juately  n*presented),  then  do\m  to  the 
cool  shades  of  the  river's  hanks  and  among  the  sweet  trees  and  through  their  n^fivshing  foliage,  and  up  thi< 
pleasant  ascent  and  over  its  farther  side  towards  the  crest  of  that  beyond,  and  then  farther  and  t'anlur  inU' 
the  innuuierablo  cjladcs  and  valleys,  among  the  countless  plains  and  undulations  far  to  thosi*  «li>tant  hliU 
which  It  aches  us  to  sei'k  to  ])lerco  to,  through  the  mist  of  sunshine  : — is  it  not  truly  natun.*?  K\er  varie<i, 
ever  satisfying,  never  wholly  known,  yet  never  surprising  us  by  anything  startling  or  over  strange  ;  full  of  j^jeaiv 
and  order,  full  of  spontaneous  gi-ace,  yet  without  even  the  semblance  of  any  conscious  preparation  tor  ctTirt 
— it  is,  indeed,  a  lands<a[)e  which  ])reaches  the  same  lesson  we  may  learn  on  the  mountains  beneath  the  >tTv 
sky  of  God,  a  landscape  which  sug;^ests  to  us  all  the  feelings  of  the  prx't-painter  when  he  drank  in  smh  a 
lesson  ;  for  he  has  preserved  to  us  for  ever  those  moments  of  the  ever-varying  scene  of  nature  which  afli-^-tid 
him  most  tenderly,  and  he  has  led  us  by  an  unconscious  emphasis  of  the  same  effects  which  empha«:ize<i  it  to 
his  own  mind  into  the  same  train  of  feelinjrs  with  which  his  whole  soul  nnist  have  been  filled.  \\\*  reci»i.n.i»r, 
then,  his  beautiful  work  as  a  noble  poiMii  not  to  Ix^  coldly  judged  and  rated  acconling  to  the  rules  of  Sc-hoi'l^or 
the  dry  fi)rmuh'e  of  amateur  criticism,  but  a  po<'m  which,  like  every  ])oem,  can  not  be  understood  heartilv 
without  hearty  study,  and  the  willing  sympathy  of  a  simple  and  affectionate  hour. 

The  only  landscajHN  perhaps,  in  the  whole  Exhibition,  which  may  not  sutli'r  in  comparison  even  with  that 
of  Turner,  is  the  wonderful  realization  of  another  and  more  magnificent  j)hase  of  Natun'V  glorv  which  wt- 
have  next  to  record.  It  is  from  (iermany ;  the  picture  of  Pantuleone.  in  the  Island  of  Sicily.  (No.  417),  hv 
Andreas  Achenbach,  exhibited,  together  with  another  extraordinary  piece  by  the  same  artist,  bv  tlie  C'n.>wii 
Prince  of  Prussia. 

There  is  a  peculiar  atmos[)here  of  brilliancy  and  solemn  (]uiet  combined  in  everythini;  trulv  East«-m  :  in 
the  air,  the  sky,  the  mountains,  the  desert,  the  white  flat-roofed  houses  of  the  towns, — as  well  as  in  thegravf, 
majestic  form  of  the  Arab  race  Itself:  a  race  in  its  characteristics  of  expi-ession  and  of  manners  the  nobU*>t, 
most  truly  manly,  and,  ])erha])S,  the  most  intellectual  in  the  world.  And  it  so  hajUKms  that  among  iht««' 
tribes,  and  in  those  Eiistern  lands,  mankind  understands  and  has  undergone  little  channe,  and  all  the  at- 
rounts  of  occasional  travellers,  as  well  as  the  mon;  schohu'-llke  investigations  of  Lane  (whos<»  valuable  work* 
on  life  in  the  East  are,  perhaps,  the  best  yet  written  upon  the  subject),  prove  ever  that  the  inhabitants  oi'tk' 
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Desert  and  the  noighbotmc^  territories  live  still  nrc^ciM-l)-  ns  those  of  Moaea'  tinie,  described  in  tlw?  books  of 
the  Old  Testament-  The  painter,  then,  who  would  represent  the  life  of  the  East,  whether  in  depicting  some 
occurrence  of  sacred  hiatorvt  ^^  ^^^  expression  of  Nature  under  the  noblest  fonns  in  which  she  clotlied  her- 
■elf  in  the  ganlen-land  of  the  earth,  has  ample  opnortmiity ;  and  the  eaae  and  cheapne5»  of  pasijaj^e  thithcT 
deprive  him  of  all  exeiiBc  for  meddling  with  sueli  sid^jects  till  he  ha^  learned  on  the  spot  what  they  reaUy 
mi'an^ — till  he  has  drunk  in  with  eyes  and  ears',  through  every  sense^  and  at  every  pore,  tlie  splendours  of 
tlioee  Eastern  climes*  (so  often  repeateil  nearer  even  ilian  the  East,  in  Spain,  inSicilv%  in  Algeria,  and  among 
Uie  Greek  ialands),  of  those  land*!  near  the  sun  io  whii;h  the  dtazHng  glories  of  a  fixy  ineffably  bright^  illu- 
miiiatlng  the  richest  plains,  the  noblest  mountaios,  the  most  luxuriant  foliage,  in  an  atmosphere  indesci'ibably 
dear  and  pure,  form  a  succession  of  landscaj>es  full  of  such  magnilicenee  and  beauty  as  the  experience  of 
these  colder  regions  of  the  temiHTute  zone  dfx*s  not  qualit)-  ub  to  n*dia;e  to  ourstdves  even  in  dreama.  To  such 
«  cUm&tCf  to  such  scenes,  we  ourselves^  iridet^d,  seem  ever  irresistibl)'  attracted,  and  not  merely  because,  as  lovers 
of  nature,  we  ahonld  find  in  them  the  most  delicious  poetical  gratification  ami  i^xeitement ;  but^  p<irhap«,  also 
because  there  ia  some  latent  tendency  in  the  Irish  mind  to  **eek  back  in  the  South  and  the  East  tlie  jindent 
spriiigs  of  its  .sympathies  and  associations.  The  skies  of  Spain,  the  sun  of  I^Ianritiiijia,  the  various  splendours 
of  the  Eaatem  landscape,  and  those  shores  of  the  Mediterranean  which  partake  its  nature,  suggest  many 
themes  among  which  we  should  delight  to  pause  hen^  awhile  :  but  we  must  content  ourselves  with  referring  to 
ibe  example  of  them  all  in  Pauialeom. 

M-  Achenbach*s  picture  represents  a  city  of  the  South  and  East  in  the  midst  of  such  a  bind  as  we  have 
beeo  speaking  of,  emlxtsomrd  in  the  rich  deep  foliage  of  a  warm  climate,  and  canopied  by  an  expand?  of  trans- 
parent sky  which  in  so  clear  an  atmosphere  seems  more  vast  und  more  distant  tnan  that  of  a  starlight  night 
III  our  finei^  fr^ist  pf  winter.  In  the  centre  of  the  picture^  in  the  middle  distance,  gleam  the  white  walls  of  a 
plousnt  dty,  with  its  tower?,  its  flat-terraced  housetops  mingled  with  the  utmost  flat  roofe  of  pale-eolounxl 
tilfii^  its  mmaret  now  the  steeple  of  a  Christian  ehurch,  and  its  extensive  fortress  crowning  the  abniptlv 
0Cti^<»d  Jte^  of  a  lofty  tower-like  rock  rising  in  the  midst  of  the  streets.  The  battlement*.'d  rock,  ana  all 
llie  neafw.hilUi  glow  m  warm  red  under  the  scorching  giize  of  the  sun,  the  ancient  cliffs  and  rugged  moun- 
t4Uii  aid^  srteming  ready  to  crumble  in  the  excessive  heat.  For  it  is  the  silent  afternoon  hour  of  the  sun's 
n^eatestvpowerf  when  all  the  face  of  ilature  is  dried  up,  s^ive  where  refi-eshed  by  the  irrigating  streams  laho* 
frousjy  brought  dc»wn  from  distant  mountains  by  the  hand  of  man,  the  ever  fertile  earth  rears  the  refreftbing 
flbade  of  that  deep  rith  folLige  wbidi  is  as  characteristic  of  those  warm  climes  as  the  power  of  the  fieroe  nun 
itaelfr  And  in  theforeground,  and  stretching  back  on  each  aide  about  the  skirts  of  the  town,  is  a  lovely 
«iatc^  of  such  a  sqene  of  verdure.  In  the  centrti  an  Ofien  space  allows  the  sun's  rays  full  pUy,  the  crumb- 
ting  red  ground  showing  only  irregular  tufts  of  green.j  across  which  winds  a  bridle-road  round  an  old  spreading 
fig-tnee  ^  lit^  fartheroff,  beneath  whose  shade  an  cxhauste<l  figure  seeks  for  shelter,  while  its  own  pale  leavea 
seem^  indeed,  themselves  as  much  exhausted.  On  th(*1etl,  a  group  of  cypress  trees,  whose  deep  green  apiieafs 
sdil  hkicker  amjdst  go  much  brightness,  and,  in  contrast  with  the  dull  hg  so  near  it,  relieve  and  refresh  the 
ere,  just  as  m  Uikturu  some?  such  group  so  often  rears  itself  in  a  similar  landsca[)e  tooifer  a  point  of  refuge  to 
toe  dazzled  and  aching  organ.  CJn  the  opposite  siile  of  the  picture  liMi  the  rieh  tbrnis  ot  a  wood  of  forest 
treeSf  among  which,  and  above  the  variously  coloured  brushwiXHJ,  the  picturestpie  cniresses,  ext^^-nding  their 
rich  branches  of  softeiit  green,  court  prolonged  att*'ntioii  l>efore  the  eye  travels  nn  into  the  farther  distance. 
It  19  seen  amidst  these  masses  of  shade,  exijuisitely  moileratwl  and  harmonized  as  they  are,  that  the  really 
irarm  white  of  the  auiet  city  appears  to  shine  so  brilliantly  in  the  dear  light,  almost  surnninded  apfiarentlv 
io  such  a  frame  of  foliage.  Beyond  the  city,  and  In^jond  the  fortified  heights  which  dominate  over  it^  stretch 
from  both  sides  Into  the  distance  a  succi^sHton  of  hills,  the  prolongtnj  spurs  of  mountain  ranges, — the 
distant  themselves  mountains*  Some  of  thes«.%  the  lower  hills,  are  ptu-tly  wooded,  the  rest  glow  in  red 
«iid  oehre  under  the  crumbling  power  of  the  sunljeams,  delicately  shaded  with  transpart^nt  gray  as  they  pan 
into  the  extreme  background ;  while  behind  and  beyond  all,  many,  many  leagues  away,  the  coniciU  volcano 
nunmit  of  the  farthest  mountain  rears  its  warm  and  tawny  height,  whose  gnidual  ascent  is  ahtmdy  dimmed 
with  gray  aa-ois  so  vast  an  aeriid  distance.  Above  shines  ever  the  eleiir  bri|:ht  azure  sky,  its  intense  blue  scarcely 
diimned  by  a  few  fleecv  clouds  of  white,  and  deepening  to  the  dee|>e9t  pitch  of  colour  in  the  farther  distance 
swmj  from  the  sun.  llie  light  shadows  of  those  tlt?ctiug  clouds  touch  lightly  the  warm  gray  of  the  farther 
mountains,  and  seem  to  move,  ever-changinp  as  if  the  reality  wej\*  In^f^re  us»  while  the  eye  wanders  over 
the  distant  expanse:  ever  debghted,yet  its  curiosity  never  wliolly  gralilied,— because  the  artist  has  caught  and 
embodied^  as  it  were,  all  the  mystery  of  nature  herself,  and  there  seems  as  little  limit  to  his  pictun*  as  to  the 
reid  landscape.  The  artist  may,  perhaps,  deem  that  in  the  nature  of  such  a  scene  an  able  painter— by  the 
jndicions  arrangement  of  snch  contrasts  of  light,  and  especially  by  leading  to  his  brilliant  distance  through 
00  forcible  a  foreground  of  deep  foliage  with  its  strongly  marked  shadows — could  dnd  but  little  difficulty  in 
escpHMsing  that  extreme  of  space  which  the  clear  atmosphere  of  the  South  makes  so  strikingly  present  to  the 
ejre  ;  and  we  shall  not  attem[>t  to  decide  whether  the  expression  of  aerial  j»ers]K*ctive  which,  even  in  Northern 
scenes,  Turner  was  able  to  achieve  in  his  greater  pictures,  is  in  such  scenes  so  much  more  diificult  for  the 
|iiiiitor  than  in  one  like  that  stsleeted  by  Aehenbaeh  ;  but,  at  bast,  we  may  confidently  assert  our  own 
^cpDriction,  sfler  hours  of  delight.(^d  examination  of  the  Prussian  picturen,  that  it  realizes  with  perfection,  so 
^^Kr  as  paintino^  can,  all  the  glorious  beauty  of  a  srene  eminentlv  full  of  all  the  chief  characteristics  of  tiie  un- 
^^■irpassable  chmate  of  the  South,  and  that  it  is  the  first  painting  we  have  ever  had  the  good  fortune  to  see 
which  did  so  realize  such  a  scene,  priiserving  all  its  poetry,  delineating  its  details  with  y»erfect  truth,  and 
forming  an  artistic  composition  in  our  judgment  abtfohitely  uninipt^achable.  ^V'e  have  seen  no  other  work  of 
M.  Acnenbach  in  this  style,  and  we  have  seen  no  other  work  of  his  poaseased  of  nearly  so  much  excellenoo. 
His  powers  may  be  fitful,  his  works  may  be  unequal  (ami  we  liave  seen  some  that  do  not  rise  far  beyond 
mediocrity),  but  had  we  only  seen  his  Pantaleone^  we  should  have  pronounced  him  one  of  the  greatest  artists 

£rn  times, 
les  M*  Adienbach's  work  there  were  several  others  in  the  Exhibition  which  show  the  tendency  of 
3m 
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oon temporary  landscape  painters  on  the  Continent  to  ^!ek  their  inj^piration  from  ««  «' 

these  the  Frunch,  since  their  acquidtioD  of  the  African  proyina*  of  Algeriii,  nnj^ht  he  f-  > , 

luid  some  of  the  best  paintings  are  aeeortiingly  among  their  contribution?.  Oi'^thes*^^  t»n.  , -r 

was  (No.  690)  by  M-  C.  Groligi  called  a  Landscape  in  the  EnmroHs  of  Airier »>     In  fi 

Moonsh  well,  with  its  while  s^iuaro  walls  and  drcular  donw'd  roof,  m  the  jth.s' 

Ainong  which  a  noble  palm  droops  its  graceful  leaves  from  liigh.     The  gt^ntJe  n 

the  picture  with  thick  brushwotwl  and  foliage :  m  the  centre  a  bridle-ixMid  k-atl:-  -  j- 

low  trees  and  bnishwood  from  the  tli^tant  valley,  and  in  the  distanee  the  uiilline  of ; 

raises  itself  on  the  horizon.     The  pulra,  the  common  ground  cactua,  vidgarly  called  th.   j  . 

agave  or  iVinericnn  aIoi_\  plants  which  abound  so  much  in  southern  Spain,  and  of  coiirN 

East,  are  very  aecunilely  fetudit^d,  and  drawn  with  gri'at  can*.     Agnin.  in  tin    Vow  ttth  n 

Algieri^  by  il.  Pierre  IhuiUier  (>fo.  69H),  the  general  t'Xpn^ssion  of  the  / 

and  more  poetically  rendered,  though  without  M  Grolig*B  powLTd  of  ilrav 

btsautiful  scene  fonns  it*  principal  ehann.     The  delicate  man'  of  the  r 

csolour,  the  Jar- off  rocky  inlands,  blue  on  the  horizon,  and  somewhat  dinuu' 

ott  the  sea  shore  in  the  South  aeems  to  make  the  tantlseape  hotter  on  a  i<tiU  Uiiv^  >et  tak^*^  away  but 

of  the  ffpaoe  seen  through  the  clear  air.     This  delicate  eflect  i*  rteiidered  by  AL  lliuilhcr  with  grrAl 

ness,  and  its  charm  is  iude*!cribable. 

M.  Thuillier  exhibits  two  others,  one  of  which  (No.  626)  A  Vine  cf  the  Gulf  of  PHzznotu  Nnpi*9  fwlirl 
iff  not  a  view  of  a  gulf  at  all,  but  of  a  1      '  on  itii  banks,  extending  to  an  i  f  ■  ■  -^  ^ 

blue  hills  on  the  horizon ),  proves  that  1 1  iy  coloured  ajihy  distances  are  1 1 

however,  on  the  whole,  th«^  l)eKt  (No.  j^. » j ,  lim'  \  ww  in  the  Entirons  of  A  Igiern,  h\  m-  i  j r  u  j  j  m  i 
asjilendid  study  of  southern  foliage,  includingthe  eork,  the  imlni*  and  other  lofty  trin^s,  us  well  a*  \\ 

agave^  the  pictun^r-cpie  cactus  betbre  mentioned,  and  the  nch  sthrubs  near  th    ' ^    .,*  .v.,.  iji,,^^,^  ,j, 

ground,  luxuriantly  »s  tlicy  every  wlure  aljound  in  the  irrirJat^^l  lands  of  that  f'  'iCliiitj 

tlian  the  foliage,  nothing  richer  than  the  eil*/ct  of  the  meeting  sunlight  i^^ 

nothing  can  suggest  heat  mort*  >ividly  than  t\\i*  high  i>d  bank  of  cr  irhifetlp 

faint  blue  hills  of  the  horizon  lead  the  eye  away  as  if  into  an  infinite  i   ..     ^  -  .  liliiai  air. 

The  wonderful  Uttle  picture  by  Horace  Vemet,  too  (No.  631),  The  Lion  Hunt, —  i  imaeii  (ifih 

illustrious  President  of  the  French  Academy, — gives  us  perhaps  the  beat  gUmf)s«  M^rt.  witli  iii 

immeasurable  distance  of  burning  simd  l>elow,  and  dazzliug  azure  above — the  i^  pi   -i.  r  ji  [  .,  :  |ective«^ 
which  is  almost  ail  astonishing  as  the  spirited!  dignity  with  which  this  grand  eui>i|*'iMi  uti   hni^  i « 
by  the  artist. 

llie  same  class  of  natural  seenerj'  is  also  very  ably  studied  by  M.  F.  Bossnel,  of  Bfu^^e'l*,  who 
buted  several  pieces  representing  Moorish  sce-ncs  in  the  South  of  Spain,  all  of  them  a»l 
(Nos*  461,  482),  though  jierhaps  exhibiting  too  exchisive  a  pursuit  of  mere  effect,  mI'  i%mit 

in  mannerism,  and  may  easily  become  only  mechanical.     Tlie  J'ifiw  of  a  Jiomnn  AqneHutt  (>  ik 

iijost  important  of  these  pictures.     It  represents,  of  course*  a  scene  m  Spain,  for  the  sky  i*  n  ,  jt 

of  Italy,  we  believe,  so  brilliant,  nor  the  sun  so  powerful  as  in  Miircia  and  Andalusia,  in  •  ic6  pr^ 

vinces  we  may  presume  the  Ac|uecluct  to  Iw,     Fn;nn  the  right,  the  line  of  the  immenae  ej^  •faaihte 

the  centn?  of  the  picture,  where  it  terminates  in  a  vast  and  lotly  U>wcr,  a  ^       '     '  ri.De,  HkeCbtt 

which  forms  the  wall  of  the  aqueduct,  glowing  in  the  fierce  light  of  the  il  Unisilni  WW 

fmm  the  left  across  the  edge  of  a  sloping  nill  on  thiit  sidenf  tJie  furt*gn>mid.  i»  . ...  ■  .i  . .  '  '—'  maiiiiin 

s<h.ade  (but  shade  only  in  comparison  with  the  exti-eme  light)*  and  the  shrubs  on  whii  ;gliKiird 

into  threads  of  gold — between  this  hill  and  the  towering  Aquechict. the  In  d  nri  ^tn^n  i  ".^T^iiji 

a  deep-cut  gorge,  over  which,  and  forming  a  precipitous  ledge,  run'  ,>  r  f  i  .   t  \)m 

road  various  picturesque  buildings  seem  to  climb  the  mass  of  the  A«^  i       r   u  ,  .„_i  it* 

their  coane  wooden  balconies  covered  with  blinds  of  matting  h ung  from  the  tr  i  s  ;  ? ,     ,  i  ,  tmm  tw*- 

tection  agiunst  the  sim  in  a  small  Spanish  dwelling-place.     On  the  left,  overl  ;     1  tilMr.  i 

round  tower  closes  the  road  opposite  the  great  scjuare  tower  before  mentioned,  nir  I  mlvilk 

it  in  the  sunlight.     On  the  road,  betweir'n  the  towers  and  in  front  of  the  hou-  Trrnp  of 

Spanish  muleteers — some  with  carl^,  some  still  resting  by  the  road  side,  some  r  t« 

Andaluz  costume,  and  with  the  inevitable  carbine  slung  beside  them — prepartMin  l^I 

enough  for  travel  when  the  sun  pr^es  down.  In  the  dist.ince  a  vaned  range  of  nxkv  rTi**«ntjina,  latif. 
Hnciiltivatetl,  arid,  but  glowing  with  a  richness  of  colour  under  the  splendid  skv  which*  wif  iW  nost  frrai 
landscape  in  northern  cUmes  could  match  for  one  ji  '       ity.     This  war"      "    ^\\th  teBM,  rf 

nature  and  of  human  life,  so  vivid  a  glimpse  of  tli  region  that  it  u  >  iti*  oiir  IfiA 

piiint<*rs  to  spend  some  of  their  future  years  in  that  mjiuiv  i,i[iu  >\jjieh  tradition  jkumk  uj  xi«  Uiftt  <if  llMir 
fathers,  and  where  so  many  of  the  sweetest  dreams  of  the  jicculiariy  \nhh  imagiimtioti 
reaiizied. 

But  it  is  not  merely  in  the  realization  of  the  eflW-ts  of  sottthem  si'cmcry  that  the  enalenifiorafT 
fMunters  of  the  North  are  so  admirably  sneeesMfuL  In  the  delineation  of  the  grandeur  of  tlio  mmm 
eoAsts  of  Northern  EurojH*  they  have  not  frtih*d  to  develop  equal  >*kill  and  power,  and  io  tJbal  «if 


effects  of  melting  light  over  a  landsiape,  nAtumlly  co«il  in  lone,  they  knou   li 
which  the  earlier  blasters  never  dreamed;  much  beauty  of  a  dreamy  ttMn 
to  appear  to  the  burning  brilbancy  of  the  suti  nearer  the  tropics.     A» 
Continent  have  of  bte  years  often  suecfasfully  rivalled  the  best  of  the  En 
seemed  to  monopolize  it.   In  this,  as  well  as  in  the  other,  a  Pru^ian  i>ajnt<  i 
the  Graf  Von  Knlkreuth,  two  of  whose  fmest  works  (contributed  by  tlit* 
riator  familiar  with  some  of  the  most  charming  effects  of  German  seeneiy. 


«iiicb  1 

aytifU  I 
1,  which  had  punawi^ 
j  >dm  in  0«r  KjiidHtii^ 
King  of  IV«Miji)  memik  cW 
ITie  tot  of  Om^  fNV  3^> 


A  View  in  Iftntpruck,  pictures  the  rich  e^tpanse  of  an  e.x tensive  valley^  gndoaUy  ociotnclod  yMo  •  gwfr 
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betwtyeu  two  chains  of  mountains^  of  which  tiiat  on  the  left  mna  out  half  way  across  the  ini<hlle  foregrottnd  of 
ib«  sccae,  while  the  opposite  or  eastern  niii/^^i'  on  tlie  ri^ht  n^cwlvs  gradually  till  it  diaAppears  behind  the 
livt  pTDJections  of  tht>  iorrner.  Tlie  tkt  plain  iri  rich  with  trf^ts  and  herbage,  in  the  distance  on  the  right 
i|ip€M'  the  roof  and  spires  of  a  city  at  the  foot  of  the  mountains  on  that  side,  while  by  tiie  base  of  the 
west^cm  rangt\  an«l  then  strikint^  stniifjjht  atToss  the  valley,  towards  the  &j^e<.'tator,  bubble  along  the  glitteTing 
wjitt'i's  of  a  clear  wliite  river,  sparkling  in  the  yet  high  but  getting  sun,  which  (lings  halfacrosa  it  the  shadows 
of  the  troes  on  the  bank  at  that  side.  The  velvet- clothed  mountains  of  the  farther  range,  oppodte  the  sud, 
plow  wiili  the  sotlest  pale  green  sheen^  growing  grayer  und  more  delicatt^  in  the  distance — that  distance 
lleelf  most  exqaijiitely  rendered  ;  every  ndle  of  it  dtiighting  the  eye  with  new  variations  of  rich  forms,  and 
new  delicAcies  of  light  and  5hade,  whose  gradations  are  yet  almost  mii>erccj>tible— ever^^  mile  of  it  enticing 
the  ey«  further  and  farther,  until  it  loses  itself  at  \a^i  in  the  tiirn  of  the  \  alley,  behind  the  opjK>site  range ; 
every  obj*Hi,  and  the  colours  and  formation  of  the  hills,  becoming  diiumer  and  dimmer,  jet,  m  an  evening 
<*losr  from  all  niista  truly  brilliant  and  wurm.  The  Bec«nd  piece  (No.  400)^  Martinswand^  a  View  near 
Itaupruckt  is  as  finely  painted,  but  scarcely  so  noble  a  work,  for  itit  beauty  depends  rather  upon  a  momentary 
cAiet  €)f  light  than  any  more  permanent  ciuahty.  It  is,  however,  a  ghm|)se  of  the  poetry  of  laniJscape^  verj' 
Ceaderlj  expresied.  The  scene  is  a  marshy  plAin,  under  the  shadow  of  a  steep  dark  mountiiiu,  from  beyond 
V^CNK  «piir  m  duggish  river  creeps  round  at  its  base ;  the  wliolc  foregronnti  and  middle  being  so  deep  in 
•h^iow  that  objects  seem  scarcidv  distinguishable.  For  the  sun  has  set  sonje  time,  and  only  now  throws  its 
WATQi  rays  ufKm  the  higher  n.-gions  of  the  air,  in  which  the  dear  pale  pink  and  pale  greenish  clouds  tloat 
above  the  summit ;  the  «Lirk  masses  of  pale  green  rock  smiling  a  sweet  farewell  from  davhght,  and  seeming 
to  phtnge  in  thicker  and  deeper  gloom  the  sombre  valley,  with  its  lonely  trees,  and  struggling  sluggish  waters 
MMiA  ai&rshy  grcjunds.  This  picture,  as  well  iw  the  tormcr,  is  ttni?!hed  wi'tli  exti-aordinary  cans  the  minuteness 
of  ii»  richly  hiboured  colouring,  however,  in  no  i-espect  impairing  the  bR*Mlth  of  eiltnit  which  a  sobd  and 
▼Tgorous  trtiatment  of  every  form  had  impressed  upon  the  drawing. 

We  oaJinot  help  also  at  least  naming  here  (No.  397)  The  Custle  of  Lueg,  in  Cammla^  hy  M.  Biermann, 
another  fine  Prussaan  work,  in  a  high  style  of  ptw'tic  lanxLscap*^  piunting,  and  the  delightful  view  on  the  Lake 
of  ibe  Four  Cantons,  by  M.  Seiffert  (No.  4ii7)  :  both  of  them  paintings<j  in  the  expression  of  peculinrl) 
gimiid  or  lovely  phases  of  nature,  as  well  as  in  the  execution  necessjkr)'  to  preserve  it,  tar  BujHirior  to  tht*  l)ei<t 
of  those  we  an*  in  the  habit  of  n»cognising  as  gcrod. 

In  a  totally  different  style,— one  usually  n*garded  as  by  itself  sufficiently  difficult  and  engrossing  to 
demand  the  exclusive  attention  of  the  artiBt,— namely »  among  Sea  Tieces,  the  noblest  s]x*imen  in  the  Exhi- 
bition wa«»  from  the  hand  of  the  extraordinar)'  painter  of  **  Pajitaleoni^/'  before  mentioned:  the  Pier  of 
Ost^mdt  during  a  Storm^  by  Andreas  Aeheuhaeli  (No.  405).  This  picture,  which  is  of  considerable  size, 
m  Amkanmtly  a  companion  to  the  other,  and  was  in  its  class,  as  that  other  also  was^  certainly  one  of  the  mo«t 
pemet  ever  hs}i\  in  Dublin.  It  is  in<k^d  a  startling  and  splendid  rt-pn^isc  ntatiou  of  the  fury  of  a  northern 
We^  when  its  rage  appears  not  in  the  form  of  a  gigantic  swell  curhng  in  mountain*  of  foam,  but  in  those  liei*ce 
heavy  waves,  whose  ragged  crests  are  torn  by  a  gale  too  vehement  to  suffer  even  for  a  moment  the  least  bubble 
of  mere  foam ; — whose  broken  ridges  are  snatehi*d  up  a  bttle  way  by  the  wind,  and  driven  down  again  at  onct* 
in  leaden  rain;  while  the  mass  of  waters  rush  heavily  by  witli  a  ibrce  as  if  each  drop  of  it  struck  separately  bke 
m  beam  upon  every  opposing  objei-t.  On  the  right  of  the  picture  is  the  battered  pier—one  of  those  openwork 
ooostractions  of  heavy  beams  of  wood,  aupportid  on  piles,  by  which  the  irresistible  channel  sea  h  cheated  of 
its  prey  on  the  north  coast  of  France,  in  Belgium,  ajid  Holland.  The  broken  water  pa«ae99  thn)Ugh  the  openings 
of  the  tliiiber  framework  ;  its  nuissi,  but  little  brt>ken  inde<  fl.  and  it,*t  jMJwer  but  half  weakened ;  *^\ery  looeer 
beam^everv'  loose  plank,  carried  otfin  a  moment,  the  jilanked  [jarapet  and  boaitled  toot  way  tt*m  up  gradually 
and  hurried  away,  the  mere  bones  of  the  strong  pier  left  unsliaiten  by  the  terrible  tide.  At  the  end  stitnds  the 
li^t  houae,  its  wooden  chamber  raised  high  above  tlie  water  ujton  tlie  heaviest  and  stoutest  beams.  On  the 
oier,  two  men  and  a  woman,  somewhat  sheltered  by  what  renuiin^  of  the  para[ji4,  appear  endeavouring  to 
fasten  more  strongly  some  of  the  upper  timbenvork  which  M^ma  about  to  give  way  ;  but  so  many  planks  of 
Ibe  flooring  have  just  be<'n  snatched  frtim  Ix^hinti  and  l)etween  theiu,  that  they  will  take  the  8peedie«t  shelter 
in  the  bght-hotute  chamber.  The  eentrt^  of  tht;  picture  is  altogether  occupied  by  the  tumbling  and  roaiiDg 
waves.  'Ilie  sea  is  tlie  culour  of  lead,  under  the  tleep  dull  heaven ;  the  muddy  water  take&  an  olive  green 
tinge  when  it  catches  the  iitful  light  of  thosi-  piitclies  of  bine  t<ky  which  break  through  the  bUck  storm-cloud 
on  tbe  rights  and  the  distant  blue  on  the  let\,  with  lis  white  clouds  still  for  a  little  uninvaded  by  the  driving 
rain-burst.  The  spray  ia  thick  and  leaden  in  colour  and  in  weight,  oftener  beaten  down  at  once  in  heavy 
•urge  as  it  gathers,^  than  ijennitted  by  the  pressure  of  the  storm  to  rise  in  showers  of  gray  amoke,  or  bhuding 
dost.  On  the  \vi\  the  cb*?tant  piki^  of  the  I'orre^^ ponding  pier^  with  its  hglit  hung  on  a  high  pole,  are  just 
visible,  while  the  fragments  of  the  right  pier  are  torn  hither  ami  thither  by  the  mad  waters  with  all  the  lile 
and  vehemence  of  a  wild  b«?a»t  rt^velling  among  the  fragments  of  his  prej\  It  is  dillicult  to  say  whether  to 
admire  most  the  easy,  natural,  and  hamioniuuii  colouring  of  this  hue  piece,  or  the  accurate  and  powerful 
drawing  of  tbe  water,  liut  tlie  uiost  valuable  eharaeteristic  of  the  wort  is  its  eamestnei's — the  vigour  with 
wbtcb  uie  aeneral  chanicter  of  the  scene  is  expHstfetl  on  tbe  whole,  tlie  unity  of  the  picture.  The  spectator 
is  filled  with  a  sense  of  the  ^>ower  of  the  5torni — the  fienx?  strength  of  the  wavea^— and  the  most  vi^id  eJtpreu- 
sioQ  of  their  actual  motion  in  ma.^s.  Tliere  is  notliing  conventioiud,  nothing  superficially  studied  about  tnem, 
like  the  wave«  of  Vandevelde,  and  even  of  Baekhuys*3n.  Acheobach's  are  real  waves,  each  of  which  presents 
all  its  pro[ier  ch.aracteris(tie$  of  form,  vet  with  all  the  individuality  and  separate  power  which  is  seen  in  nature. 
Anfi  the  general  effect  is  duo  to  no  tnck  of  cumi>osition,  but  clearly  to  the  Artiist's  deep  knowledge  of  his 
'  *ect,  and  to  the  extent  and  intensity  with  which  he  was  [x^netrated  by  the  idea  of  it.    This  painting  mar 

J  rank  among  tlie  first  class,  as  one  of  those  iniftances  of  modern  art  which  in  landseape  as  much  exoeb 
J  ancit^nt  as  the  latter  in  a  higher  class  of  comp^itsition  surpas^^es  anything  produced  in  uter  times. 

Out  of  the  numerous  other  examples  of  this  style  of  subject  in  the  Exhibition  less  successfid  all  than  Ach- 
cnbtcb^s,  able  thou^  many  of  them  were,  we  need  only  name  here  the  Agitated  Sea^  on  the  English  ooast 
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(No.  G60),  by  ^I.  Meyer,  of  the  Hagiie ;  Hamilton's  Pmnt,  Heligoland,  by  M,  Edward  Sehmidt  (Kov  415) 
aiid  tbe  View  off Buchaness,  Peterhead,  Scotland^  by  M,  Theodore  (iudin  (No.  620),  Of  tateyeon  tJie  G«miiii 
marine  ijamtcrs  e-speciaUy  liave  become  fond  of  seeking  congenial  scenes  for  tbeir  CAnva**  ou  tbe  — "" — * 
Denmark,  of  Sweden,  antl  of  Norway  ;  and  many  portions  of  those  shores  are  full  of  poetic  intoroi^ 

for  the  grand  forms  of  their  rocky  walb^  and  the  i arret s  and  pinnacles  int<i  which  these  *re  often     , 

the  sea (yet  not  more  splendid  than  those  which  the  Irish  artist  ma^  find  along  our  coasts  near  the  Cuaarwiy 

ill  Antrim,"  Tory  Island  m  Donegal,  Westport  in  Mayo,  the  Killeriea  in  Galway,  Kilkf^e  in  Clare,  BaIBb* 

skelligs  and  Ballybimion  in  Kerry,  not  to  mention  ae  many  other  plaees}^ — but  also  for  the  bestitiiy  i&eli 

of  the  setting  and  of  the  risin^r  sun  among  rocks  coloui-ed  so  brilliantly  by  various  mineral  agencies  (i§ 

also  at  the  first  and  last*mentioned  spots).     And  it  is  most  extraordinary'  that  our  Iri^  lantbcape  — ^ 

have  not  paid  nioi-e  att4.^niion  to  the  magnificent  j*cenery  with  which  our  northern  and  west*  i  n  sliOre* 

If  it  weri*  the  fa^on  for  Prussian  and  Danish  and  Hutch  painters  to  extend  their  aiitu  -a  iStf  out 

of  the  ordinary  Eurcjpean  track,  we  are  persuaded  that  no  year  would  puss  without  ?omi  ii  iUusCni' 

tion  of  the  beauties  round  us  here  on  the  canvass  of  those  foreign  artists.     That  those  l«sAiiyis6  iuL^9  Ml 

Lmpt'llcd  the  Irish  student  to  more  careful  ^tudy,  and  more  intense  exertion,--a4*  their  adeqtttte  expnaitik 

would  require  both, — ^is  matter  of  reproach  and  disgrace.     The  marines,  which  are  generally  to  hi 

are  either  pueribties  or  caricatures — there  is  no  use  in  mincing  the  phrase — and  we  can  now  onljr  fcap# 

the  beautitul  works  of  foreign  genius,  Pm.*istan,  Dutch,  French,  and  English,  to  which  wc  ar^ 

direct  attention,  may  ser^'e  not  only  to  shame  the  Irish  artist  from  bis  lethiu'gjN  or  his  idlcae-- 

him  also  how  very  much  he  has  to  learn  before  he  can  be  fit  to  exhibit  in  a  Europt*an  gaJlery. 

see  the  still  more  magnificent  works  of  A.  Leu,  the  beautiful  lanilscapes  of  H.  Guden,  of  ^ou]ir< ! 

and  of  E.  Bodom  (some  among  the  greater  aitista  of  Germany  who  were  not  represented  at  onr  r^nu 

but  a  few  of  whose  works  were  to  be  seen  in  London  alK>ut  the  same  timi'),  and  the  Swedish  and  Xoi 

paintings  of  Achenbach, — his  itspirations  would,  perhaps,  receive  additional  stiraul'i-^  '♦  f.^uii^^.^  t;>  ,*  ♦i..,  f. 

effbcts  and  choice  scenes  so  gloriously  pcrfx^tuated  by  these  noble  artists  are  i  aS 

fotmd  our  shores,  we  are  most  in  the' habit  of  meeting,  and  ivhich  we  are  best  :.  Aiew 

amateur  painters,  bke  Sir  George  Ilodson,  Colonel  Colomb,  Captain  Beechcy,  Ir  P^^'^ 

sketches  of  some  parts  of  our  l>eautiful  coast  (as  No.  748,  C/^'ic  5«y,  Westporl),  I'lsi  ^    thai  bill 

We  have  ahneady  pla<.*ed  Turner  Inifore  all  modum  landscape  painters ;  we  have  now  to  observe  tlktf  h* 
is  not  the  only  true  Artift  of  whom  England  may  boast  in  this  branch  of  Art  at  least ;  and  in  IrutK  tn  BiBt 
walks  of  landscape  Art  that  countr>'  has  often  succeeded  in  acquiring  a  reputation  (acknowksdgrd  efvm  hr 
her  more  imaginative  neightxiurs),  which  id  religious  and  historical  painting  she  hai  never  hf^m  able  toafiuia 
It  would  ap  j>car  that  the  taste  of  our  next  neighbours  tends  peculiarly  towards  the  cidtivati  •  hnmeboC 

Art  which  employs  itself  in  giving  expression  to  the  sweet  scenes  of  quiet  nature  Ln  a  corr  Utifdeir 

eient  in  the  grimd,  the  picturesque,  and  most  of  that  which  inspires  the  loftier  tU«^hts  of  lur 
at  least  abundant  beauty  of  a  soft  and  homely  character  among  its  rich  plantations,  it^  ;j 
its  velvet  plains  cultivated  to  the  highest  pitch  of  profuseness ;  a  country^  wliich  boast- 
exquisite  clifi'of  cbalk  or  sandstone^  shming  m  briliiant  gaiety,  or  towering  in  warlike  stren;. 
while  over  those  rugged  cli^,  above  those  soft  smooth  downs,  and  canopying  every  lanu.**  upe 
wowl,  or  of  sea  coast,  each  aca^n  of  the  year  brings  forth  new  forms  of  the  splendid  doud  jicenery  with 
it  is  the  pt»culiar  privilege  of  an  island  to  clothe  its^Hf  in  these  moijtt  but  temjierate  latitude**  with  cwr^ 
magnificence.     And  in  portraying  these  scenes  the  modern  F^iiglish  school  have  attained  an  exi 
proficiency  in  the  accurate  drawing  and  colouring  of  the  objecU  selected  for  Tvpre#»?ntatiun,  a  _ 
entirely  eclipsing  the  eflbrts  of  almost  all  the  most  celebrated  Masters  of  past  centuries     It  w  trtie 
one  of  them  has  united  to  this  species  of  talent  those  splendid  powers  of  imagine  f  Ion.  nud  rlmt  lofty     ^ 
of  conception,  and  breadth  of  expression,  which  distinguish  Turner  as  unique  am  liutcfi  of 

this  centuiy,  and  it  is  also  true  that  the  artists  of  the  Continent^  with  imaginative  |  ^         «apenort 

and  with  subjects  so  ot'^en  more  grand  and  more  beautiful,  are  gi'adually  gain  in  with  them  ni  aft- 

cutioD  too  \  but  in  the  quiet  and  regular  compositions  of  the  English  mxturaUM  -  yet,  on  Uie 

more  truth,  les*  of  afTeetatton,  more  of  com|>ietenes8  so  far  as  it  goes,  than  is  to  be  f*^aud  ebewber^  ijj 
among  the  pro<iuctions  of  those  of  them  who  may  claim  the  name  of  artists  many  a  beautil'ul  snateb  af 
poetic  nature  may  be  confidently  sought. 

The  fii'st  of  these  English  pictures  to  which  we  shall  direct  attention  is  a  Viem  of  Dardr^kf  (Ko-  7W)v 
by  Clarkson  Stanfield,  R.  A.,  one  which,  ui  the  perfectly  smooth  glassy  water  of  its  foregi  It 

beautiful  c<^mtrast  to  the  agitated  mass  of  sparkling  waves  in  companion  picture  by  th»'  <<x 

795),  On  the  Zuyder  Zee,     Mr.  Stanfield  is  es|>eeiaily  remarkuble  for  his  sea  and  Go.*ist  jutu*-^  t.n  wtikk 
the  greater  number  of  his  well-known  works  ai^e  composed,  and  both  thea;  paintinp  wri"e  exoelkmi  tiptamtt* 
of  his  more  regular,  quiet,  and  finished  styh*.     He  has  product'd,  though  rarely,  it  \s  trui%  fin*  graniktr 
more  impressive  pictures,  (es|>eeially  alter  Air.  Rusikiirs  criticisms  had  sugg<:»8te<i  to  him  to  se^Jt  the  iziMiifi 
of  Alpine  scents  and  the  snow  mountains),  but  his  usual  style  was  here  fairly  represented,  and  ibae 

fjieces  fairly  marked  the  advance  which  English  landscap  jjiiinting  has  matie  in  tiie  hands  Qfthekr  gii 
iving  painter.     Roth  scenes  are  Dutch,  and  present  little  of  interest  in  their  forms  or  the  asodailooi 
neeted  with  them  ;  but  in  the  beautiful  light  and  shade  and  die  contrasts  of  colours  in  the  still  onCv 
tbe  exquisite  play  of  the  sun  on  the  foam  of  the  waves  in  the  other,  enough  of  fine  natural  effisct  b  pn 
to  make  the  pictures  very  pleasing,  and  the  beautiful  modulations  of  colour  (so  difficult  of  mafw^etiioni 
all  is  under  an  even  bright  sun),  yet  all  subdued  in  tones  produce  the  richest  harmony.     In  ibe  dall 
calm  of  the  sluggish  Maes  stream  one  sees  the  heavj-  water  drag  itsi  If  along  n-luctantiy,  raising  m  litllr 
of  light  under  the  oars  and  in  the  wake  of  tbe  little  row-boat  whieli  is  pulling  tn  under  tke  ukadov 
bank,  while  the  still  saib  of  some  other  vessels  near  cast  their  still  retiections  in  the  almoBt  unflM  fornix 
of  the  deep  gr^en  current,  and  on  the  bank  the  reddish-brown  houses  among  the  Ugbl  omn  Umm  tM  |«t 
mora  weigh  and  dulness  to  the  doepy  heat  of  the  ailenioon.    Above  the  treus^  and  on  the  riglii  fa^oad  tie 
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liemer  diass  of  builflings  id  tlie  centre,  rises  tlie  rich  ligbt-coloiire<l  but  mftSftive  tower  of  a  large  church* 
whose  warm  gray  stone  and  ornumental  tbnns  relieve  the  e>  e  from  the  insupportable  stupidity  of  the  dwellmg 
lioiises  by  a  Dutch  river.  All  h  adiiiirablj  dmwn,  and  e^pedidly  the  watt^r,  which,  without  any  indication  of 
motion  on  ita  surfaee,  seem^  really  to  move  tdontr  in  a  sluggish  rums  of  weight,  antl  breadth^  and  power.  In 
the  glimpse  of  the  Zayder  Zee,  on  the  other  hand,  the  aea  appears  rough  under  a  fresh  brir-eze  on  one  of  those 
dial's  when  the  blue  sky  in  full  of  bluish- white  cloudif  but  the  sun  shines  out  hert^  and  thert-,  and  iim  bubbling 
and  tumbling  waves  sparkle  in  itis  rays,  and  the  smooth  sweep  of  each  little  swell  of  thu  pure  water  shines 
like  soft  satin  cloth.  There  is  no  other  t^bter  who  does  not  overdo  this  etTect ;  but  Stanfield's  drawin|r  of 
the  tossing  water  is  so  jK^-fect  that  even  his  somewhat  lt»o  eJaborate  finish  (ei<pecially  of  foix-ground  detjuls) 
does  not  imptur  that  breadth  of  t*xpre.**sion  whieh  makes  each  wave  s^^'em  really  in  vivid  motion^  and  In*  wav«g 
never  rejjeat  each  other,  but  in  their  continue*!  succession  offer  al!  the  indescribable  variety  of  nature  itself 
The  sky  in  this  picture  18  as  much  superior  to  that  of  other  painters  of  the  same  style  of  scene  (one  appa- 
rently 90  easy  that  it  is  verv  common)  as  the  water  is  in  drawing,  imd  every  eye  will  at  once  confess  the 
magical  accuracy  with  whicfi  both  arc  rendcrt^d.  Mr.  Stanlield's  pictures,  mdeed,  are  made  for  the  iiist^tt 
enjoyment  of  ever)-  crowd  of  riKitors.  Their  fault  too  oft^nis  tliat  tliey  are  too  real,  and  too  merely  so, — that  they 
do  not  ati£gest  anything  of  a  chiss  moi-e  powerful,  more  beautiful,  morct  admirable,  than  what  the  most  ordinary 
obsenrer  li  every  day  accustomed  to  note  in  scenes  before  him,  and  that  such  piiiuting  is  artistic  at  all  is  only 
true  because  what  there  ia  of  superficial  beauty  in  those  ordinary  scenes  is  faithfully  rendered  with  such  best 
esxpressoon  as  it  is  capable  of  conveying,  and  is  point-ed  by  the  emphasis  of  a  sympathiising  mind  in  the  way 
in  which  it  b  treated.  It  is  sjiirited  and  life-like,  and  so  ftir  even  above  the  mere  mechanical  correctness  of 
a  daguerreot>'pe  likeness,  and  yet  so  great  is  the  knowledge,  and  so  careful  the  applied  skill  of  the  painter, 
that  Its  details  are  as  accurately  true. 

We  shjdl  not  stay  to  (jaole  Mr.  Ruskiu's  admirable  account  of  the  peculiar  powexs  and  beauty  shown  in 
Mr,  Stanlield*s  works  (which  the  reader  will  profitably  seek  out  and  study  in  his  ^*  Modei'n  Painters*'),  but 
pass  on  to  anotlier  ex(*ellent  jiroductiou  of  the  same  School,  one  in  which,  though  differing  extremely  from 
ilr.  StAufield's  in  style,  is  distinguished  by  the  same  tinisihed  neatness  as  well  as  naturalne^js  of  efFect  and 
reciilarit3"  of  composition,  rather  than  by  more  f>oetical  attributes.  We  mean  No.  857,  The  Old  Port  of 
haplc*^  by  the  bite  Sir  Augustus  Cidlcott,  R*  A.,  a  painter  the  jiopularity  of  whose  numerous  works,  both 
durmg  his  life  and  since  his  death,  was  greater  than  that  of  almost  any  of  his  contem|M)rimes,  and  ^yet  who 
ptobably  left  behind  him  no  evidences  of  any  new  thought,  or  any  proof  of  real  genius.  There  is  in  his 
works  a  uniformity,  a  sameness,  which  seems  to  indic^ite  the  mechanical  principles  of  their  construction,  but 
though  this  is  certainly  the  case,  they  are  not  de.ntitute  of  nuaUties  capable  uf  inspiring  int<irest.  Sir  A. 
Calloott  was  full  of  a  (%rtaiu  gentle,  almost  fcmiuine,  feebng  for  the  sofl,  light,  and  clear  air  of  the  South, 
which  secured  him  real  success  in  many  bright  pictures,  esntciidly  those  of  Itidian  scenes.  Not  that  it  is  the 
sky  of  Italy  that  we  see  on  his  cimvass,  or  &e  air  of  the  Mediterranean  that  blows  over  his  landscape*  That 
sky  is  vast,  that  sky  is  intens<!,  that  air  is  clear  to  infinity  of  space, — full  of  invitations  and  suggestions  more 
graiidf  more  vivid,  more  poeticid,  than  the  aniialjle  Callcott  was  ever  formed  to  understand-  But  he  dehghted 
in  wide^spread  light,  even  and  all- disco  vering«  and  he  loved  the  soothing  iulluence  of  calm  sofl  air  under  sudi 
m  light,  and  these  he  has  indet^  preserved  for  us  with  great  truth  and  not  a  little  tenderness.  St:ui field 
plftoea  before  us,  if  not  the  poetr)',  at  least  the  reality  of  gentle  motion,  in  the  sea  wavi^  amon^  the  clouds, 
or  opoD  the  smooth -flowing  river.  Callcott  fixes  some  scene  of  perfect  calm,  in  the  contemplation  of  which 
be  his  placidly  drc^une<l  away  his  own  day  happy^  and  before  the  representation  of  which  we  can  also  dream 
away  ours  pleasantly  enough.  That  bit  of  quav,  iifxjn  the  wall  of  which  the  lazy  fishermen  are  sitting,  the 
shade  of  that  picturesque  bellried  gable  under  which  some  others  of  the  sunny  Neapolitans  are  lounging,  these 
ai^  jtist  the  pleasantest  of  spots  in  which  to  rest  a  dreamy  afternoon,  gating  up  the  bright  but  not  dazzling 
■heel  of  pure  still  water, — jilong  the  pleasant  perspective  of  the  quay  street  on  the  left, — and  upon  that  far 
brink,  fi^m  which  rises  the  graceful  form  of  a  camiianile,  lieautiful  like  Venice,— and  still  farther  up  the  dis- 
appearing distance  of  the  narrow  street  on  the  right  of  it,  with  all  its  picturesque  indistinctness  of  varied 
£6rms  and  eolours.  The  prevailing  tone  of  warm  gniy  over  all  the  picture  softens  down  the  mind,  which  is 
not  distract45d  by  any  emphasis  upon  pai^tieular  objects  or  eflccts,  but  sinks  into  the  enjo>Tnent  of  a  sweet 
luxtuious  reveine.  And  in  this  the  Artist  achieves  complete  success.  In  Stanfield^'s  more  powerful  pictures 
rai  admire  his  talents,  you  think  his  water  ven-  spiritctl,  and  his  clouds  and  his  church  tower,  his  boata  and 
M  pier,  very  beautiful ;  but  in  CaUcott's  work,  though  weaker,  yon  fmd  a  something  which  almost  makes 
you  foroet  the  painter  and  the  painting,  by  filling  you  with  the  sentiments  of  the  scene  itself* 

Sucb  were  the  best  specimens  hen;  of  the  KngH.sh  School,  specimens  which  trtily  i-epresented  its  chief 
^aceeUences.    Two  able  works  of  Mr.  J.  B.  Pjive  (^No.  790),  A  Ltmihcane^  we  believe  in  Whales,  and  (No. 
T785)  the  graceful  and  somewhat  Tumeresque  View  0/  PalanzQy  on  the  Logo  Ma^giorcy  dii^played  greater 
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that  of  a  less  ordered  imagination.  One  more  alone  need  be  noticed  here,  because  it  was  the 
ther  and  commoner  style,  dangerous  in  imitation,  but  one  which  in  the  hands  of  the  master  haa 
vie  for  the  expression  of  many  a  real  beauty;  the  picture,  namely  (No.  817),  calletl  simply  A 
by  T,  Creswick,  R.  A.,  one  of  those  Urge  studies  of  Iln^Ush  trees  for  which  this  painter  is 
^. ..  Litetl,  and  whicb  are  perhaps  more  porfcetly  reprt^sent^Hl  by  him  than  by  any  other;  anil  the  sceni; 
of  th(Jt>e  oj)en  woodland  glades  wliich  Mr.  Creswick  has  rejx'uted  a  hundred  times  with  every  effect  of 
IWht.  In  ihe  present  pitrtun*  the  light  shines  from  one  side  through  the  clustered  trees,  breaking  in  gleams 
i\  ]r>ssy  bark,  and  brightenuig  patches  of  the  velvet  grass  and  the  rich  moss  which  robes  the  lower 

f.  i    trimks  ami  roots  bursting  from  the  ground:   in  the  distance  a  fiumhouset   surrounded  by 

ti' < -  .  !uai-er,  ft  field  of  sheep :  the  new  corn-stacks  drawn  together  in  one  comer.  The  bright  smi- 
etlt'ct^  ^avi'  this  work  (which  is  in  some  respects  quite  beautiful)  from  the  unpoedc  emptiness  of  so  many 
others  of  this  painter's  regular  scenes  of  English  landscajje,  and  raise  him  above  the  level  of  that  ordinary 
crowd  which  boasts  the  tame  and  fashionable  Lee  for  leader. 

In  pursuing  our  sketch  of  the  most  characteristic  examples  of  modem  Art  in  the  Exliibition  (and  th^se 
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only  have  b<M*n  noted,  because  it  would  be  impossible  here  to  do  justice  to  the  ^rcat  numhet  of  ntSfy  Mi 

worka  recorded  in  tbu  following  Catalogue),  we  have  naturally  dwelt  ospecmlly  on  iiuadMrnpt*^  ttotonj/l 

this  depaitmeoi  was  the  best  represented,  but  because  it  is  really  that  iu  wUtch  modem  Art  lia#  mi 

greatest  advance^     Amoog.^t  the  works,  however,  in  whicb  the  subject  i$  to  be  expreM*vi  In  the} 

tion  of  the  huuian  figure,  eith«»r  f^ngly  or  in  gioups^  there  is  a  class  of  et»n)iKw<ii»ous  vila. !«  da  - 

appeal  to  the  highest  feelings  like  those  rehglou*?  piuiitinga  which  have  abvady  engag« .  i 

are  not  so  important  in  the  meanings  they  would  convey  to  our  mindfr— yet  a  cla*.s  <  t  .hie  to  ifl 

ua  with  many  of  those  noble  thoughts  which  it  is  the  province  of  high  Art  to  teach  to  the  world  i 

to  the  mean  instincts  of  oniinar)'  business  life,  and  the  sordid  suggestions  of  a  too  popular  I 

worlu,  therefoni,  which  must  not  be  neglected  here,  even  should  we  be  forced  to  pa5»  by  nMAy  tliiUlKV  rf 

grander  artistic  excelk^nce  for  want  of  mere  room.    If  the  genius  of  modem  time*  iw  le^^  religiooa  dtan  tkiS 

of  the  fifteenth  and  sixteenth  centuries,  and  the  modi^ni  Artist,  therefore,  e<_vks  U-aa  of  motive  ftir  bia  prttd 

among  subjects  of  a  strictly  rehgiou«  character;  he  finds  in  the  events  of  Histor)'  nmny  a  tnh*  ofl 

tlirough  ly^ch  tjo  elevate  the  character  of  those  who  gaxe  on  his  work,  many  an  cjt  i 

the  portr  ^*al  of  which  he  may  kindle  some  sparks  of  its  divine  fire  in  the  heiirts  ol 

nernte  fellow -countrymen.     In  the  domain  ol  l*oesy,  too,  and  the  worki  <  i 

artist  may  as  reaxiily  find  the  jK'rsons  and  inddents  of  that  pictorial  dran 

rninds  with  the  emotiona  of  a  noble  soul,  touch  them  with  the  frvi;        ' 

terrible  example  of  the  foul  and  the  wicked  ;  and  even  without 

rule  over  the  human  heart,  the  modem  painter  may  discover  in  the  t  >  i  i »  -mu»  mv 

but,  especially,  when  refined  by  his  selection,  and  directed  to  some  speciul  signifioir 

nmny  a  sweet  lesson  of  gnux;  or  of  beauty,  of  power  or  of  peacefulne«s,  and  tj-l  u....  ^.^.^^  — 

happiness,  too,  which  consists  in  the  mere  clelight  in  healthy  existence:  this  also  a  wbolUBOlM  i*  ik 

one  breathed  everywhere  upon  us  by  Niiture  herself. 

In  these  departments  of  Art  the  Schools  of  the  Continent  were  so  inadequately  reprcsriitcd  at  qktt  tjtia- 
bition  that  it  would  be  wrong  to  lay  any  special  empha^  on  tljc  few  which  they  contributed.  I  >f  Iii4t4irini 
scetiee  the  most  important  were  those  of  Uclgium,  tbe  two  large  works-,  (Nos.  4(Ki  and  1*42),  Vir^Iims  brtmm 
ih^  anger  of  the  Duke  ofAha^  by  M.  Bcneman.s,  and  The  laxt  Interview  bt^tic^en  Ctmrrf  E^^mnnt  ttnri  (kflht 
of  AlpQy  by  Van  Itooy,  both  artistes  of  Antwerp.     Of  poetical  conceptions^  the  t:  ti^C^^ 

the  PruasiaB  Apollo  anmng  the  ShepkenU,  by  C*  Becker,  (No.  57o)  ;   the  Ohi  .  ififmd 

by  his  Daughter^  by  C.  Kmeemaii,  the  Hague  (No,  (>t>6) ;  and  the  elegant  La  Sylphide,  by  C  Jliullur,  ol  Ptm^ 
(No,  853), 

The  boldest  efibrt  to  realize  a  great  scene  from  History  waa^  however,  the  colossal  work  of  tJ»  hii 
W,  Etty,  R.  A.,  of  London,  Jfmn  (7f  Arc  charging  in  a  Sortie  tlnring  (he  Siege  of  OrUims^  TNa  NV3): 
an  etfort,  however,  which  with  all  the  fan*  of  the  artist,  can  w^art^dy  be  regarded  aa  afiyuiiotf  lauit 
than  effort,  though  it  shows  what  Mr.  Etty  might  have  become  capahle  of  had  he  early  applindlinMptf 
to  this  higher  ciafts  of  composition,  and  not  spent  his  life  in  the  nmking  of  ouly  academic  atiuiiHi*  ik. 
Etty  *»  picture  seems  to  be  a  design  for  a  tapestry  such  vl^  finished  in  the  rioh  style  of  llie  Gobifiai 
work,  and  adorning  the  walls  of  some  splendid  parliament  hail  in  one  of  the  ancient  cities  of /a  Mir  PtmOn 
might  weU  succeed  in  recalling  to  the  hearts  of  mtKlem  Gaul  the  heroism  of  their  glorioo*  J^Moetle  dOf* 
leans.  The  sortie  is  one  of  those  during  the  siege  of  Orleans  in  which«  headed  by  die  tnviocalale  Mahlfttilii 
chivalry  of  France  from  time  to  time  burst  forth  irresistibly  upon  the  lines  of  the  English  berft^gm,  tiU  lb 
aiegi^  was  at  last  raised  by  the  valour  which  their  new  inspiration  had  created,  and  Fnix>cv  tXtuTfl  Inwdb 
one  motnent  of  freedom,      R^hind  is  the  wall  of  the  ancient  city,  on  the  lefl  the  tower*  :ij  ptm 

(and  it  is  aaid  the  painter  in  his  eamestness  travelled  trom  England  to  Orh-ans  to  see  ai,  ihivioft 

the  spot)  ;  the  portcullis  la  raised,  the  drawbridge  let  down,  and  across  it  and  tlirough  the  uad*4  uf  ibrar- 
cling  crowd  of  ajeailanta  rides  the  Maiden  champion,  followed  bv  the  bravest  of  Frnnc^.  She  ridet  onr  tin 
bodied  of  her  nroatrate  foes,  and  has  just  gained  the  opposite  side  of  the  hv  ty?  tUe  iijeetslur  »  fflp^ 

pO0ed  to  stand),  when  her  horse  rears  over  the  falling  Iwdv  of  the  last  fon  {  that  faaa  clRt^d  t^mf 

fier  way,  and  her  sword  i£  rataed  high  n»  she  is  about  to  deal  him  his  final  death -biuv%-  The 
down  by  his  fallen  horse  against  the  nearer  pai^pet  of  the  bri<lge,  and  raisea  his  right 
to  parry  or  avoid  the  impemling  sword-cut.     The  Maiden'^s  form  i^  -  i  her  stted; 

yet  not  in  pride  ;  her  features  i\rm  set,  yet  not  in  anger ;  a  quiet  Qn  loetire  aiti  vpOD  fffunr  ivii- 

ment  of  her  countenance;  and  the  hcjivy 'sword  seems  rather  about  to  lm  let  laii  upon  her  tfta^ganAm  tlaM 
to  l>e  borne  down  upon  his  crest  with  the  fierce  and  conscious  strength  of  the  oniinary  waiiJMg,  b  » 
inspiration,  or,  at  h*ast.,  fatalism,  not  the  mere  knightly  rage  of  combat,  that  aiilmalea  tke  ctha  stroke  of  lilt 
heroine. 

This  idea  is  un^^ue^tionabtv  powerful  The  picture  is  full  of  truth,  and  it  b  ooncciirod  witli  cJCHtOK 
simplicity,  and  yet  witlt  no  small  view  to  dramatic  effect.  But  in  this,  as  in  all  the  ArttflV  works,  tlief»  k  • 
want  of  the  finer  and  more  delicate  traits  of  pure  or  noble  sentiment ;  and  even  in  the  figuft  of  tkt  SfUl 
Heroine  of  Histor)' — of  the  sublime  Maid  of  Orleans  herself — we  can  discover  *  nomttftti  of  WBi 

commonplace  and  somewhat  coaree^featured  peasant  of  modem  En^lanii,  and  m  tlnur  of  AfT  di^ 

meter,  or  even  of  that  general  brightness  and  ^ivid  life  which  dxstingulslics  <  uaij  com  try  prf 

among  our  Celtic  kinsmen  of  modem  France.     We  shall  not,  however,  more  mii  \im  tko  maoifafll 

weaknesses  of  this  large  picture  of  a  Master  so  distinguished,  nor  shall  we  alladc  to  iudu 
of  colour, — ^the  branch  of  the  art  of  painting  in  which  Mr.  Etty  was  roost  dbtuiguisbed, 
one  of  the  hurt  works  of  a  man  much  advanced  in  years^  and  though  the  largeift.  It  t»  not  ev«n  tke  btilofi 
series,  of  three  of  which  it  formed  but  the  centre  piece. 

An  earlier  and  better  specimen  of  Mr,  Etty's  powers  was,  however,  The  Itttf^e  of  Piromrpih.    '^'       "^ 
in  which  the  figure  of  Proserpine  herself  is  beau tif idly  painti>d,  so  that  inde^.'d  in  drnwing  an 
oontraats  widely  with  the  female  figure*"  which,  in  ven*  loosely  composed  groum,  fill  tke  naal  of  tna^  innTiire. 
The  principles  of  Mr.  Etty's  colouring,  the  harmony  of  which  is  always  tluit  of  cautr»0U  were  tkMrur  Ikitf 
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■ncl  of  RiibeoR,  of  wliom  lie  claimed  to  be  the  ablest  modt?ni  foUower.  But  he  wanted  the  ricli  sentitiietit 
of  the  one  MiLst4-*r,  and  unfiirtunately  he  ilid  not  want  tlie  coarseness  of  the  other.  We  have  already  had 
occAaioti  to  describe  the  cireiimstances,  occumon,  and  Intention  whleh  done,  m  our  opiiiioiif  authorize  the 
aitiit  to  adopt  the  naked  form  of  woman  m  the  vehide  for  the  expression  of  whatever  idea  he  has*  to  convey. 
ll  is  impossible  to  admit  that  in  the  Proserpine  Mj\  Etty's  tivatmeiit  of  his  subject  can  claim  to  entitle  him 
to  that  autboi-ity.  If  we  accord  him  the  merit  of  having  avoided  the  imputation  of  immodesty » it  must  be 
in  recogimiug  bis  intention  to  be,  as  we  are  sunj  it  was,  pure,  and  in  pitying  the  cltmmness  of  hi»  weak 
imamoative  facuJty- 

In  No.  7h:5^  the  Shell  Boat^  a  small  cabinet  by  Mr.  Pickersgill,  R.  A.,  we  could  enjoy  a  graceful  snatcb  of 
pocifT,  dniwu  with  mu<'h  elegance,  and  coloun^d  with  a  skill  srare^-ly  inft  rior  to  that  of  Ettv,  but  which^  though 
wautrng  in  his  boldncs^s  and  breadth,  and  a  bttle  too  daintily  tiuished,  greatly  surpasses  anj-tliing  we  have  seen  by 
ibe  latter  painter  in  that  delicacy  which  at  once  adorns  and  distineuiabes  the  man  of  education  and  refinement. 
The  chaste  knight  sits  in  Luxury's  boat,  a  skilfof  mother-of-pean^ — hia  companions,  two  fair  female  temptwis, 
flileiitly  seeking  to  iH/guile  him  from  sterner  resolutions  to  love  of  their  beauty  and  their  softness,  under  the 
bright  sun,  and  amid  the  |>erfume5  of  pleasant  flowers.  The  soil  passive  features  sind  forms  uf  the  inactive^ 
eilrnt,  fairy-looking  nymphs — more  faery,  less  earth-like,  in  that  magic  shallop;  the  couti'ast  of  the  severe 
and  manly  form  of  the  armed  youth,  iimueuct^d  by  their  magical  arts,  yet  earnestly  bent  on  I'ecovering  his 
tw^ollectiou,  his  reuson,  his  yet  unbent  strength  of  will — the  brill  in  nt  but  elegant  ly-harnioni/ed  colours ;  all 
iitute  to  form  a  graceful  and  potitical  pictures  which  is  executed  with  grent  care,  and  with  unusual  tauite  and 
delicacy. 

It  is  to  be  ppgrctted  that  the  author  of  «o  pretty  a  work  ghould  not  have  learned  to  know  what  limiu 
ihet9  arc  to  bis  success  in  the  choice?  of  a  subject.  A  graceful  illustrator  of  a  scene  of  fanciful  poetry  ib  not 
Iherelbre  capable  of  giving  expression  to  gnindcr  ideas^  or  to  portray  severer  personages,  an<l  we  saw  with 
ffiipnic»the  name  of  Mr.  rickersgill  att'iche^l  in  the  Catalogue  to  No.  375,  calked  A  Friar  at  his  Devotion*  ; 
•  smooth  and  sf>otlesf*  portrait  of  an  empty  mai*<|i«erajliug  gi»utleman, — without  dignity,  without  gravity,  without 
^yroe,  without  individualit}'  or  character ;  and  of  coursi*  without  the  slightest  approach  to  '^devotion^  in 
ezpre^iou.  For  the  nrefi<.>nt,  at  least,  we  wouhl  counsel  the  English  Artist  to  abstain  tVom  subjects  which  be 
pbilU^'  renders  mert^ly  ludicrous  on  canvass,  and  which  must  bring  only  disgrace  upon  himself* 

In  estimating  the  true  value  of  a  work  of  Art  we  ha^  e  ever  msisted  on  Expression  as  the  first  necessity, 
and  maintained  that  the  technical  quaUties  of  design  and  colouring  are  to  be  conBidereil  as  but  the  means  of 
OkinTe^-ing  the  cxpivssiou  of  the  idea  to  be  unfolded  ;  the  neoe^ary  weapons  of  the  Art,  it  is  true,  winch  must 
be  le-amed  perlcctly,  or  Art  is  pursued  in  vaiii,  but  still  ever  to  be  regarded  s*5k4y  as  the  means,  and  never 
to  be  confounded  with  the  eiia  itself.  Now,  just  as  an  author  may  write  well  and  correctly,  and  yet  Ije 
neither  a  j>oet  nor  a  sage,  so  may  a  painter  paint  well  and  be  anytbuig  but  an  Artist.  And  vet  there  are 
whole  classics  of  painters  whom  hsdf  the  world  accepts  as  artiste  in  their  day, — very  correct  painters,  aciide- 
micians,  very  clever  men — who  leave  no  thuught  behind  them,  and  whose  many  popidar  works,  theitjfore, 
are  not,  according  to  our  intii^xible  standard^  fit  to  rank  among  those  of  the  true  teachers  of  civilization. 
Accjordingly,  therrt  were  on  the  walls  of  the  Fine  Arts  Hall,  as  well  as  among  the  collection  of  the  Old 
Masters  tTiemsehieiiT  many  pictures  that  we  deliberately  omit  to  notice  in  detail,  although  their  market  price 
.  be  high,  and  the  fame  or  reputation  of  their  authors  considerable.  Anionor  i\xq.  former  we  are  compelled  to 
I  class  a  whole  line  of  specimens  of  the  Engbsh  Academieians.^  not  to  sjK^ak  ol  many  works  by  lesser  men.  No. 
I  78 1^  Sir  Roger  de  Coverley  going  to  Chtrch^  by  G.  U.  Ijcsbe,  It. A,;  and  No.  827,  Hunt  the  Slinper,  by 
I  A.  £.  Chalon,  R.  A.,  arc  perhaps  the  best  of  these.  They  are  distinguished,  in  their  di^^rent  styles,  by  a 
^  fur  enrreetness  of  design  and  by  a  good  style  of  colouring,  and  they  stand  doubtlesa  among  the  best  examples 
of  modurn  faiduoriable  genre  painting.  But  they  are  wholly  wanting  in  that  expression  without  which  thi; 
Inil  eabeetited  picture  is  valueless  ;  they  have  neither  spirit  nor  sentiment ;  they  stir  up  no  feeling,  and  excite 
BO  ijmpatliy^  at  least  none  that  the  pnis»/nt  writer  has  lieen  able,  even  aft-er  some  consideration,  to  realiJKe  to 
htQiielfC  No*  844,  Arab  Chief  examining  hix  Captiveti^  by  A-  B,  Coojicr,  H.  A.  j  and  No*  846,  The  Wounded 
Smmggler^  by  C.  I.4ind8eer,  R.  A.  (not  to  be  confounded  with  the  great  animal  painter^  his  relative)  aiv 
works  rather  suited  to  the  rcputnticm  of  beginners,  who  have  not  yet  masteixnl  their  powers,  than  becoming 
flKoi  who  have  been  thought  worthy  of  admission  to  the  rank  of  academiciim.  And  No.  847,  calle«i 
A  Scene  Jrom  the  Faery  Queen^  or  Temperance  and  Luxur^^  by  Thomas  Uwins,  R.  A,,  is  an  absurd  parody 
of  8pen^'r*s  exquisite  images,  and  may  be  described  as  presenting  in  aU  its  parts  every  quality  the  opposite 
of  ihose  which  we  admired  in  Mr.  Piekersgill^s  beautiful  *S'^//  Boat.  Mt.  Frank  Stone,  now  an  A.  li.  A-, 
and  so  well  known  by  the  numerous  engravings  of  his  works,  may  close  the  lint  of  unimaginative  academi 
cians.  He  is  represented  by  Ijoni  Lansdowne*s  contribution,  No.  824,  Cross  Purpo^es^  or  the  Course  t*f 
Trwn  Lote  neter  did  run  smooth^  and  if  we  had  6*?cn  but  one  of  his  composition*  of  this  class  we  should  give 
bim  the  praise  due  to  a  successfid  sentimentalist  who  can  express  a  scene  of  pretty  feeling  in  foiins  anil 
#oloan  graceful,  rich,  and  ladylike,  very  proper  for  a  faslitonable  lira  wing- room  wall,  though  we  confess  we 
fliotild  become  very  lirtd  of  sitting  long  ou  an  opposite  sofa ;  but  Mr.  Stone,  amiable  pauiter  that  he  is.  hat 
pnoduccd,  one  may  say,  notliing  else  but  these  pictures  of  sentimental  schoolboys  and  sighing  village  nuiidens, 
■~  anch  numbers  and  with  so  little  variation,  that  we  confers  to  bcbg  somewhat  sick  of  his  faHhionable 
icies*  Perbaps  he  has  more  in  him  than  this  weak,  unmanly  style  would  indicate,  and  if  so  he  should  tear© 
without  delay*  In  the  meantime,  we  hope  that  neither  by  the  prints  of  his  works,  nor  by  this  originalf 
w  j  lie  taste  and  earnest  raeaning  cnaracter  of  a  single  Irish  girl  be  corrupted  towards  tbe  weaknett 

ot  ;y  sentiment  ad  we  have  sometimes  he^ard  from  the  lips  of  foreign  damsels  clustered  in  Iront  oiMr^ 

Stone  «  pietnres. 

Besides  its  noble  landscapes  the  English  Academy  might,  however,  point  to  one  painting  at  least  in 
the  Exhibition,  which,  of  its  class,  must  ever  rank  among  the  ven*  first — the  Bolton  Abbey  in  the  Oldtm 
Time^  by  Sir  Edwin  Landijeer,  R.  A.,  in  the  Duke  of  DevoiLshirc^s  collection  (No.  831),  Ldindiee/s  drawing 
of  animaltf,  aLive  and  dead,  is  quite  imsurpaasable^  and  his  painting  of  the  details  of  form  and  colour  in  tbew 
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subjects,  rieh  and  at  the  same  time  tnanly  in  Pt^le,  might  satisfy  even  Snyders  and  Rubens  thciii9eli>«s.  Tht 
Balkan  Verboekhoven^  of  Brussels — Dogs  (^o.  433)*  from  the  King  of  the  B^lpiau'*.  colkction  ;  Ltmdaeam 
mth  Cattle  (No.  497,  in  which  the  cattle  are  by  this  paint^^r,  the  huidscape  by  -  '    '  '  '^,  ptahtp 

ftccurate  and  a*  brilliant ;  but  bis  principal  picture  wuiUs  the  hannony  of  the  Ai  ^ii]5c4  r 

of  the  gtmtleman.    The  Lioft  HutU  of  Horace  Vemet  (No.  681)  alone  combines  im  uit   i]i]ai[ij<-s  of  [ 
of  this  chiss,  with  the  expression  and  the  gi^andeur  of  composition,  whii-h  belong  but  to  few  i^'t!fi  of  | 

highest  Artists ;  and  it  is  no  discredit  to  the  di^stiuguished  painters  just  named  »f  *^    '   ♦  yidil  to  j 

whose  versatile  powers  equal  those  even  of  Rubens,  and  whose  taste  and  feeling  ever  *. 

But  we  cannot  stay  to  dihite  upon  the  spirit  of  this  cla*?  of  workj^i,  or  upon  thp  ♦-  v  >  <  .  „  Uioiie  j 

for  we  have  not  yet  touched  on  the  Artist.^  of  our  own  country  ;  and  before  we  •  t^  wc  motto  to  i 

with  them,  we  must  make  room  for  a  few  words  upon  another  subject  not  very  l   . :  •.'inddetrd  in  1 

days,  but  which  it  is  very  important  to  dear  up  from  the  influence  of  erroneous  opiniooa:  thesubjct^,  i 

ofPoHTKAITURK. 

In  most  Academy  Exhibitions  the  general  visitor^  gifted  with  some  degree  of  ta«te  and 
shrinks  with  no  little' displeasure  from  the  stare  of  a  nirnibej*  of  glaring  [Xri-traits  of  Sir  Som4*thing  J 
or  Lady  Nothings  of  "  A  Gentleman,**  **"  A  Lady,**  or  **-  A  Family  Group,"  with  Aldermen  or  Gmi*ralf  in  1 
shining  robes  at  stated  distances ;  and  it  is  yearly  matter  of  loud  complaint  that  so  intolerably  largi*  a  [ 
portion  of  Academy  Exhibition  pictures  consists  of  these  trade  pieces.    Their  admission  in  sucb  hui^ictv  i 
be  attributed  to  the  fact^  that  almost  all  profitable  painting  among  us  in  this  ignorant  and  tastelniMi  m^  is,  ia 
factt  niere  portrait  painting,  and  that  many  fashionable  painters  who  can  do  nothim     '  ilaim^ 

the  interest  of  the  mob  of  tashionable  patrons  for  whom  they  work,  at  the  ni-wards  an  use  lad 

position  due  to  the  real  Artist.     And  yet  Portraiture  itself  is,  if  rightly  pru' '      '  ranciiof^ 

— and  it  is  more,  it  is  even  the  necessary  preparation  for  accompaniment  of  rhigr  i 

or  historicid  ;  and  so  the  noblest  Artists,  from  Apelles  to  Eailaelle,  and  from  i^  .-n  n-i.-  ui  i.;i4io  audi 
and  from  Rtnnbnindt  to  Uubens,  and  so  clown  to  tne  ablest  contemporary  painters,  have  been  eminently  dsptia- 
guished  in  Poiiraiture^  and  have  devoted  to  it  very  much  of  their  precious  time,  even  in  the  mjcUt  of  tiM^ 
greatest  ent^agemeuts.  If  the  public  of  the  pn'ts^-iut  ilaj  could  but  reiiUze  to  it*»elf  what  *  pcrirmt  naXtf 
aboulil  bff,  the  public  would  not  tolerates  the  highly  finished  rubbish  for  which  it  now  u:i\s  --uch  bigjb  | 
and  which  it  now  exalts  to  the  place  of  Art.     LF  the  Artists  of  the  present  day  nr  ttimUvm  i 

serioiLsly  to  the  true  perfection  of  portrait  painting,  we  should  find  instruction  and  *  t  io  Uiail 

department  of  the  Academy  Exhibitions  from  which  we  now  usually  turn  with  so  much  disij^rt.  !*•*  tu  tmi^ 
then,  altogether  pass  by  the  consideration  of  Portraits  in  our  remarks  on  the  contents  of  ih©  Gnyit  KxJiibitiaL 

''  Recognition,"  says  Mr.  Euskin,  of  whose  words  the  present  writer  nuiy  here  prudently  avail  biniMtf 
^*  is  no  proof  of  real  and  intnnsie  resemblance*  We  recognise  our  books  by  their  bmtlingi*,  though  the  tme 
and  essential  characteristics  he  inside.  A  man  is  known  to  his  dog  by  the  smdl — to  his  tailor  by  the  fttit^ 
to  his  friend  by  the  smile :  each  of  these  knows  him,  but  how  little,  or  how  much  depends  on  th9  dafiitl^  il 
the  intelligence*  That  which  is  truly,  and  indeed  characteristic  of  the  man,  is  known  only  to  Gc«cL  Oof 
portrait  of  a  man  may  possess  exact  uceuracy  o(  features  and  no  atom  of  expression  ;  it  may  b«%  to  om  iIk 
ordinary  terms  of  ailiniration  bestowed  on  such  portraits  by  those  whom  tli        '  *  '  tJ 

Everybody,  do^vn  to  his  cat,  would  know  this.     Another  portrait  may  ha\^  ^i« 

features,  but  may  have  given  the  Hash  of  tlie  eye,  the  peculiar  radiance  oi  im- 
hours  of  highest  mental  excitement.     None  but  liis  friends  would  know  this.     A 

of  his  ordinary'  expression,  but  one  which  he  wore  in  the  most  excited  instant  ui  *..-  ..a-.  -.  x.,  .,  ,„»  ;„,.  rw,^,^» 
passions  and  all  lus  highest  powers  were  brought  into  play  at  once-  None  but  those  who  had  tlieti  mm  bai 
might  recognise  this  as  Hke,  But  whicli  would  be  the  most  truthful  portrait  of  the  man  f  Ilia  fost  fNw 
the  accidents  of  body, — ^tbe  sport  of  climate,  and  food,  and  time, — whicb  cormption  inhabitu,  and  ibe  wam 
waits  for.  The  second  gives  the  stamp  of  the  soul  upon  the  tiesh  ;  but  it  is  the  soul  ^^n  in  tbr  %^mtitiom 
wliich  it  shares  with  many, — which  may  not  be  characteristic  of  its  essf^ce, — the  results  i  nil  ed^ 

cation,  and  accident, — a  glaz<s  whether  purposely  woni  or  unconsciously  assume<l,  perhaj  'T^ltruy 

to  all  that  is  rooted  and  real  in  the  mind  that  it  conceal?.  The  third  has  caught  tne  tmot:  of  ali  Uiat  wm 
roost  hidilen  and  most  mighty,  when  all  h\^ocrisy,  and  all  habit,  and  all  petty  and  passing  cmotkB].— tkr 
it*,  and  the  bank,  and  the  foam  of  the  immortal  river, — were  shivered  and  broken,  and  iwaUcm^d  vp  tt  tie 
awakening  of  its  inwar«l  strength  \  when  the  call  and  chum  of  some  divine  motive  had  brougbt  ifito  viddi 
being  those  latent  forces  and  feelings  which  the  spirit*s  own  volition  could  not  summon,  nor  Itii  coaitfdo^nM 
comprehend  ;  which  God  only  knew,  and  God  only  could  awaken,  the  depth  and  the  mysurry  of  it>  piiqiif 
and  separating  attributes,     ....     It  is  possible  to  represent  the  bod?  without  thr  '  i*ji 

shall  be  *  like*  to  those  whoise  senses  are  only  cognizant  of  body.  It  is  poeaible  to  repre^t  i 
ordinary  and  inferior  manifestations  ;  and  this  shall  be  *  like*  to  those  who  have  not  w^^  ^ 
of  power.  It  is  possible  to  represent  the  spirit  in  its  secret  and  high  operations  ;  anil 
to  those  to  whose  watching  they  have  been  revealed.  All  these  are  truth  ;  but  acct  i 
the  truth-H  he  can  rcptesent  or  feel  is  the  power  of  the  painter — the  ju.«tice  of  t 
majority  of  the  successful  likenesses  are  of  the  first  class  only;  some  attempts  do  net  .. 
because  the  likeness -maker  sometimes  does  not  know  even  the  use  of  his  tools,  and  of  those  wlm  doi 
cannot  attain  to  select  fur  tlieir  subjects  a  pose  free  from  constraint,  or  accessories  which  avaid  Ibe  iliMiiiiir 
don  of  uindignificd  vulgarity.  Many  of  tlie  very  finest,  by  the  older  as  well  as  the  more  mod  em  Mirtll% 
claim  the  rank  of  the  second.  Scarcely  one  can  be  said  to  be  in  anywise  an  example  of  the  tliird  ;  ti^  focll 
a  one  is  ever  a  work  of  Art,  on  a  level  with  those  which  represent  the  high  thou^ta  of  the  cn*«tiif«  pit 
himseli*. 

Tlie  noblest  works  of  portraiture^  in  its  highest  sense,  were  those  predst^ly  r  ^  te«l  affifta  aCpHi 

times.    And  so  the  Titian  (No.  138,  Cttsar  Borf(Ui),  and  the  Kejnibraiidt  (>.  i    Ifutg^mmurX 

repreieDtcd  in  the  Exhibition  examples  of  the  highest  cLiss  of  portrait  jud^  by  Alx.  Kiiildfli^i  m^ainkkf 
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lers  of'thi^  oliiur  Masters,  the  Pnrtrmt  of  Bemhrandi^  by  himself  (No.  20^), 
Liy  himst'if  (No*  197)^  the  Covy  of  EafftipUe^  Portrait  of  i 


riljeil  t-ests.     Among  the  others  oft  hi* 

Portrait  of  Gerard  Douu\  by  himstlf  (No.  197)^  the  Cooy  of  Raffapllei*  Portrait  of  l^i>  X,  by  Ghllio 
Homiuio  (No.  207),  the  HeatJ  CJifled  Pnrtrait  nf  Smt  Juan  de  h  Cnir,  by  Hibera  lo  Spagnoletto  (No*  63). 
aiid  the  fuU-U^ngtk  portraits  of  Lord  Nmrport  (No.  140),  ami  of  Queen  Henriettn  Mtirin  and  her  Dtearf 
(No.  13U),  both  by  VAndyck,  are  all  maateqiicees  of  true  portraiture,  though  Vawflyck's  ttm  very'  far  iuiVvior 
in  iden  to  nil  the  re«t 

Of  the  modem  portraits  we  shall  say  nothing,  save  that  sine*  VandycJc's  time  they  have  nunk  lower  and  lower 
in  the  »eale  of  works  of  Art^  till  at  the  pres*.nit  day  it  i»  ran*  to  find  one  in  iitiy  way  deserviag  of  the  iiiitiu*. 
Let  it  be  sufficient  to  have  suggi-ated  the  principk  upon  which  preceding  Artists  reached  such  high  suceesit. 
Upon  one  onljr  work  of  more  modern  time**  in  the  Exhibition!  shall  we,  tlien^fore,  patise  for  a  moment.f  because 
it  IS  one  in  which  tlie  obstrut^tions  plawd  m  the  way  of  genius  by  the  tasteless  requirements  of  modem  euintoin 
hare  hecm  at  least  in  part.  ."tuiTooujited,  and  thiit  signally^ — a  [lortniil  which,  if  it  may  not  cLiim  comjianton' 
•bip  with  Rembrandt  and  Titi^m,  is,  nevertheless,  »o  far  as  the  expres*tion  ami  painting  of  the  features,  not 
less  wjperior  to  all  the  efforts  here  in  this  dep»rtment  of  Art ;  and  tho.«e  features  are  no  common  featur*^  to 
represent,  ibrthey  must  stand  for  the  outward  expression  of  the  gniudest  intellectual  genius  of  modem,  if 
not  of  all^  times  ; — ^we  refer  to  the  Portrait  of  Nauvleon  the  Great  in  his  imperiid  robes  (No.  G16),  by  M. 
Gfirard,  being  that  presented  by  the  Emj)eror  to  the  city  of  Rome  in  the  year  181 U.  The  Artist  must  have 
felt  himself  dreatlfully  harassed  by  being  obliged  to  paint  the  world's  hero  decked  In  the  elTeminate  satins  and 
Telvet  trappings  of  a  mere  Emperor;  and,  truth  to  say,  the  court  fashions  of  the  Empire  in  1810  were  among 
tlie  most  tawilry  and  unheroic  that  can  be  im!igiiii*d ;  and  it  was  in  these  that  the  great  Corsican  had  to  be 
njpnsecnted,  near  his  throne,  with  his  crowni,  and  his  sceptre,  and  hi^  glolx*,  and  all  the  other  allegorical  pam^ 
plienudiia  of  an  empty  title,  ami  all  these  forms  and  all  this  costume  (in  which  the  high-sounding  emperorship 
ixmslstod)  had  to  be  painted  with  the  utmost  finish  and  splendour  for  the  dazzlement  of  Imperijil  Rome.  M. 
Genu<d,  who  was  a  great  portrait  [>ainter  and  very  nmch  of  a  true  Artist,  has  not  indeed  succeeded  in  making 
Kapoleon  and  a  court-dressed  emjwrorship  jdtogethcr  compatible  ;  he  has  not  toned  down  those  bright  satins 
eo  as  to  be  consistent  with  the  dignity  even  of  externals  very  nmch  more  than  I/awrence  succeeded  with  the 
fiit  form  of  George  of  England ;  but  he  has  painted,  on  the  one  hand,  most  unt^xeentionjdjle  satin  and  most 
^ttering  gold^  and  the  richest  and  most  mellow  harmonies  of  velvet ;  and,  on  the  ottier,  though  his  Figure  b«? 
loat  among  so  many  gew-gaws,  he  has  given  us  the  head  and  features  of  the  warrior,  the  statesnuin,  the  hero, 
the  idol  of  France,  as  we  have  never  eW where  seen  them,  ^Ve  had  ol^en  atlmired  the  eflorts  of  Paul  de  hi 
Roche  fjo  express  the  dimly  rc*meml»ered  countenance  of  the  grand  EmpiTor,  whose  glory  his  youth  ailore<l, 
and  we  had  even  almost  believed  he  ha<l  succeeded*  But  the  real  likeness  by  Gerard  as  much  eclipses  the 
cfibrto  of  the  greater  Artist's  memory,  as  the^k?  do  th<.'  (jvery-dav  portraits  of  the  clay  of  Napolwn  of  which 
loo  nmny  ollend  our  eyes,     Tlie  soft  and  ahnost  feminine  outlint*s  of  tht*  swwtly  lx*antiful  lips  and  chm«  the 

def  dislkacy  of  the  finely  organized  nose,  these  are  the  featunis  which  everywhei-e  else  we  miss  (save  on  a 

f  ooiiia  And  medals  of  the  Consulate),  and  the  union  of  thesk*  with  the  clear  richly  develo|>ed  eye,  and  lolly, 
fcgular,  and  even  forehead,  make  a  c-ombi  nation  of  sensibility  go  Vermel  by  intellect, — each  so  intense,  but 
iDtellect  overpowering, — ►which  |>nibably  no  other  form  but  only  Napoleon's  ever  knew.  And  all  that  delicacy, 
"*^  '  *-HjBnsibdity  which  the  cunimoti  crt^wd  do  not  even  susjsect  as  entering  into  the  frame  of  that 

Fiferacter,  and  all  that  majesty  of  intellect,  and  all  that  tremendous  intensity  of  will,  M.  Gcrarti 
I  eren  to  overJlowing,  How  siid  that  moumfid,  solitary  eye,  and  the  suppressed  sweetness  of 
ikir  but  powerful  Ups,  ever  seem  to  us  as  we  giize  ;  a.-^  if  the  lone  hc*.art  of  the  grt»at  man  wanted  human 
-iipathv,  ^'ct  submitted  to  his  intolerable  intellect  as  to  some  inevitable  fat*^  One  seems  to  road  his  feelings, 
root  able  to  scan  his  thoughts,  in  nn-sence  of  the  painting,  and  it  is  thus  that  we  confess  the  poetry  of  the 
work,  and  feel  bountl  to  claim  for  the  Court -painter,  Geranl,  the  distinction  of  having  produced  at  least  one 
iiiCOGSsful  iMirtnitt  which  may  tidte  rank  among  the  highest  in  difficulty  and  in  power.  For  such  a  reason  it 
was  impossible  to  pass  by  this  one  work  in  silence. 

The  great  importance  of  the  study  of  the  Met  and  greater  Masters  of  Art,  and  of  the  consideration  of 
the  means  by  which  thev  arrived  at  extnioniinary  extX'Uenec  in  so  many  varieties  of  style,  Ijecome  most 
•ppttrent  when  we  examme  the  works  of  the  moderns;  who  usually  exhibit,  in  comparison  with  their  prede- 
QeaBOTB,  BO  much  of  feeble  conventionality'  of  tn^atnient,  so  much  unimaginative  sameness  of  design,  and  so 
little  pains  taken  in  perfecting  the  execution  of  their  pictan?s.  And  It  was  on  this  account  that  the  oppor- 
tnmty  aflfbr<led  by  the  Exhibition  of  studying  so  rich  a  collection  of  the  old  Masters  was  of  e.*£peeiid  value, 
because  it  better  enabled  the  visitor  to  apply  to  the  modem  works,  placed  so  neiirly  in  juxtajiosition  with 
tbem,  the  principles  suggi^sted  by  their  example*  For  the  object  of  all  criticism  ought  to  U;  improvement, 
mad  it  i*  not  by  merely  djstx>vering  and  exposing  the  laults  of  his  contemponmes,  but  still  more  by  l»c«ximiDg 
MHiaatnted  with  the  excellencies  which  distinguish  the  works  of  perfectly  accomplishe*J  painters,  that  the 
•rtist  and  the  student  of  the  present  and  the  future  time  may  be  stimulated  to  brilliant  and  successful  exer- 
tion. And  nmch  doi^s  the  Irish  artist  and  the  Irish  student  stand  in  need  of  such  study,  and  humbly  and 
patiently  must  he  apply  himself  to  it  if  he  will  ever  produce  an\t.hing  really  worthj^  of  a  pLiee  on  the  wuih> 
of  such  an  Exhibition  ;  but,  on  the  other  band,  thore  is  ii€»  excellence  of  drawing  or  of  colour  which  he  ako 
ouiy  not  ac^iuire  by  that  ce/iseless  diligence  and  toil  to  which  every  successful  Mjii^ter,  from  ^lichael  Angelo 
to  Caraeci,  from  iJeliiiii  to  Titian,  and  from  Penigino  to  Com^ggio,  devoted  himself  with  unremitting  itnius* 
try  ;  while  for  purity  and  grace  of  design,  and  the  richness  of  poetic  imagination,  these  things  lie  dormant  in 
the  Irish  mind,  only  because  it  wants  the  opporttinities  of  education,  and  it  has  not  yet  created  for  itself  an  in* 
telloctual  refugt*  agiiinst  the  vulgarizing  tend«'nde.s  of  such  public  and  social  life  as  afflicts  tlie  pn:'aent  gene- 
ration of  this  Ill-starred  people.  And  yet  the  devotion  of  but  a  few  young  men  of  genius  to  the  task  of 
elevating  that  life  by  the  inlluence  of  Art, ^if  rightly  directed  and  supported  by  the  vigt^rous  and  self-denying 
entbrnnaam  of  an  Italian  spirit, — ^might  idmost  save  the  next  if  not  the  present  age  of  the  Irish  race,  and 
might  lay  the  foundations  of  a  career  for  this  nation  :  directing  its  energies  towanls  the  cultivation  of  the 
Ideal,  the  Sfnrituiil,  and  the  Beautiful, — and  the  spread  of  that  purest  civilijuitioQ  throughout  the  world  : 
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grander,  and  happier,  and  more  lovely  than  any  that  political  ambition  and  the  n>«*c  In-       "        itfei 
power  can  achieve  in  more  prosj>erou8  countries.  Should  this  Exhilntioa,  predominatincr  ?i  \H  i 

all  the  other  elements  of  iti?  itnportance  and  gt»neral  interest,  be  declined  to  Im     '  -ugc»>tioii  of  I 

po^fiiblo  career,  it  can  only  be  so  if,  thirsting  after  the  novel  and  various  excell  ^  -ma  to  omwfjfi 

greeiiily  drink  in  whatever  of  instruction  mav  in  any  way  be  derived  from  the  ditU-nni  .luvilcn  wlio  Moodj 
around  silently  pointing  out  the  innuioerable  roads  to  artistic  gn^atneai*.     l*he  chief  reporitoffj  o£  iodi  i 


rmpclief 
<tbi«ct»d 

ti««  oft 


rienco  was  of  course  to  be  sought  in  the  chambers  appropriated  to  th 
age  of  painting  in  Italy  ;  and  of  these  works  the  greater  part  were  is 
urless  grandeur,  bi'auty,  or  importance.  But  though  such  subjects  air   ....... ..    — 

treatment,  it  is  to  l)e  remembered  that  the  palace  of  Art  has  room  for  alJ  the  inlj 

skill,  and  of  fiower ;  and  thus  it  is  no  part  of  our  idea,  in  placing  such  subjects  the  hi;^ 

to  depreciate  the  ajjplication  of  Art  to  those  of  a  very  ihiferent  cla^s.     There  is  no  ^CI^ 

gnii^,  there  is  no  image  of  simphcity  or  purity,  and  no  representation  of  grandeur  an*  I 

passionate  action  or  in  intellectual  repose,  which  dtX'S  not  also  elevate  and  improve  as  well 

mind  of  the  cultivated  as  well  as  of  the  iguonmt  man:  there  is  no  part,  of  life  or  of  nature*  bowen 

or  minute,  nor  any  phase  of  these,  however  transient,  that  may  not  become  the  subject  of  wcfthr 

representation^  if  only  the  iflea  of  it  be  pure,  and  the  little  of  suggestion  contained  in  it  b«^  ikst  o? 

least.     Thus  in  Art  every  species  of  taste  and  of  skill  may  find  healthy  eniployinent,  and  thr 

not  dejspair  of  honourable  success  if  he  fail  only  in  ambitious  emulation  of  the  Leonardos  and 

Amongst  our  own  countrymen  this  centur}'  has  'witnessed  success  in  many  ditierent  walks  of  Aft,- 

even  in  the  highest  degree*  in  ejich ;  yet  how  different  is  that  of  William  Muircady  from  tint  of  1 

Maelise,  and  his  again  trom  the  style  of  James  Barrj',  whose  Olympic  Games  (at  thr  '  t' Arto,  / 

Jjondon)  \^  jierhaps  the  griintlest  work  of  design  since  the  golden  days  of  art  in  ll:i  lin? 

Irish  genius, — that  of  the  lute  Saniuel  Forde^  who,  however,  died  when  yet  almost  a  ij<t>  ,-^i«  ourownl 

prove*!  that  even  without  ever  leaving  his  own  land,  and  here  with  no  instruction  «ave  theexami»l«ii  twnl 

by  some  good  east**  from  the  Greek,  and  the  ideas  which  the  storv  of  the  Bible  and  the  phiy*  of  Shjuespetrvf 

suggest,  a  poor  Irish  student  may  coin  from  his  own  poet -soul  whole  scenes  and  characteri  of  llkft  gn  " 

ongiualitA%  and  portray  them  with  a  vivid  power  and  perfect  masterly  taste  almoAt  unlaiuwn  inren  i 

ridily  cherished  schi.>ols  of  the  Continent.*     It  is  necess'ar}^  to  call  to  mind  these  rare  ezunpJrs^  or  i 

depth  of  darknef^  to  which  Art  ha*  now  sutik  Ln  Ireland^  we  might  run  some  risk  of  eartiiim  f»rilv  (" 

cule  of  the  render  when  we  insist  upon  what  we  believe  may  be  done  in  Ireland  ;  when  i^ 

again,  that  here^  amidst  the  poverty  and  ignorance  in  which,  alas !  so  many  of  us  seeni  to  I 

nation  once  so  noble — that  here,  even  in  the  Ireland  of  to-day,  Art  may  at  last  find  a  firm  rv fuge,  and  < 

compass  for  herself  a  glorious  home.     It  h  necessary,  too,  because  in  the  Exhibition  then?  wrtrc  bttt^i 

Irish  works  at  all  (even  including  those  of  men  such  as  the  first  thnx^  at»ove  njimed,  wiio  "       ^ 

genius  to  a  strange  soil,  ami  too  soon  forgot  the  purer  inspirations  of  their  youth  at  bom*.*),  usvd  i 

lew  works,  still  fewer  of  which  we  are  called  on  to  make  any  special  mention;  for  though 

greatest  names  are  indeed  represented,  they  are  by  no  means  so  by  their  greatest  works* 

The  principal  painting  fi\>m  the  studio  of  an  Irish  Artist  is  also  the  largest,  and  one 
tant,  of  all  tho.se  which  fdled  the  Fine  Arts  Hall  of  the  Exhibition.     It  is  tluit  of  Tht  1) 
Francis  Danbj%  A.  K.  A.,  many  of  whose  smaller  pieces  have  long  been  so  well  known  anu  -i»  |M>piiiAr  j 
ammal  p]xbibition8  of  the  Koyal  llilxTuian  Academy.     Jtir.  Danby  is,  in  his  peculiar  stylo,  otm  of  tbtj 

remarkable  landscape  painters  of  the  day;  and  though  the  present  tmrne^-nse  picture  is  p  -' ,*— ^'    - 

dealt  with  a-s  a  huidscnpe  only,  as  only  an  example  of  the  Artist's  j^ower  in  delineating 
an  etfort  to  exj»ress,  so  far  as  his  genius  and  imagination  enabletl  him  to  do,  the  most  ^  ,.,.,,.  iu^_ 
world's  history  as  recorde*!  in  the  sacred  writings,  and  in  tliis  point  of  view  (avowedly  that  of  thtt  I 
it  calls  for  observation  as  one  of  that  class  of  works  now  before  us  for  consideration.  If  in  dealing  i 
merits  as  an  illustration  of  sacred  history  we  may  be  compelled  to  judge  more  harshly  Uian  tins  geae^  | 
seemed  disposed  to  do,  let  not  the  weight  of  our  remarks  be  apj^lii?*!  to  the  landscape  or  wal«r  mioti 
strictly  to  the  conception  and  execution  of  the  whole  as  the  pictorial  realization  of  a  histofiaJ  eva 
great  imjiortance,  and  pn*gnftnt  with  sucli  awful  lessons,  that  it  would  nN^uire  all  the  powrr  and  in 
of  the  OTeat  painter  of  the  Last  Judgment  himself  to  render  adequate  justice  to  its  iuj 
not  so  far  wrong  Mr.  Danby  as  to  suggest  such  a  comparison  inoa*  minutely ;  and  «o  f ai  . 
a  sound  ambition  faithfully  to  express  the  scene  he  selecte^l  for  his  canvass,  he  should  n  lxu^c  tiw 
not  only  to  so  bold  a  def^ign,  but  to  the  faith  which  enable^l  him  to  p**rsevere  to  the  coutplrtjon  of  a  i 
such  immense  propirtiuus.  juid  containiug  so  gi-eat  a  nurnl^er  of  figiircs.  Rut  the  nature  of  timi  <"  '^ 
the  manner  in  which  he  hjis  execute<l  it  in  all  its  parts,  cannot  tie  overlooked  in  the  enjoyment  of  lli^i 
ordinar\^  action  of  agitated  water,  and  the  ef!iM?ts  of  light  and  shade  so  well  i^piremoted^  vidl 
Artist  in  many  parta  of  thiii  picture  so  skilfully  appeals  to  the  imagtnation  of  the  uloiiiiliecl  ii|ocHii 
it  is,  as  U5ual,  to  the  idea  of  the  work  that  we  must  fir^t  address  ourselves, 

Mr.  l>ahb)*s  conLVption  of  the  hour  of  God*s  most  tremendous  vengeance  on  s  sinful  worUl  wai 
first  but  n  low  one  ftf  sueh  a  scene.     He  looked  uf)on  it  but  with  the  -^^  •  "*  -»  rvr..r  .^.;,.>,»,|  |AtMj0ca|vi  | 
seeking  for  the  picturesque  in  eflect — the  picturesque,  indee<l,  in  ii  u  tW^fmnifa 

but  still  merely  the  picturesque, — and  to  hti  enjoyed  chiefly,  if  not  e  i  .„  .        .   .,  ,  ,  ...  In  tim 
he  saw  simply  a  hugt»  convukion  of  the  elements,  in  which  the  clonds  poured  their  tofn^ti 
more  continual,  than  ever  beibre  or  since^  and  the  ocean  waves  ro«e  to  luoet  ti»cm^  fiildylii^ 


*  The  splendid  cartoon  Rketrhe*  f>f  ♦ 


■••?.'  A/ute^  and 

i  the  wonderful  little  ftgiin«  ot  the  t  ■■  ■  ;'(«♦!  a/  Kho* 

rvMom^  by  poor  Forde  (which,  as  weU  n^kuuitt  «HheA  of  IkU 


HHT  the  Erpuhion  oflhefiebti  Angr 

*a«n 


work^  wrre  c^iblted  it  tb«  Cofk  ! 
fur  mon?  than  bear  oot  even  ihoHstio 
prr>«4^u  writer.  Tbey  el^^  la  bt  |«a 
new  NstloDal  GsUei^r. 
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with  resisdess  tide,  over  all  the  mountjiins  and  the  valleys,  the  rocks  and  the  cities,  of  the  earth.  In  that 
conTuIsiou  he  recogtiises,  it  is  tnie,  the  consequent  deiftruetiori  of  the  human  race  ;  but  it  is  not  that  destruc- 
tion or  the  awful  extent  of  it — still  tes^  the  meiining  of  it  hm  the  exercise  of  AJmigbty  vengeance  for  infinite 
hisdce  provoked  and  infinite  mercy  outraged — it  is  not  these  that  Mr.  Daidjy  souj:jht  to  realize  to  his  mind 
oefore  engaging  in  so  imuieniie  a  work :  be  felt  only  that  the  uniune  cireumstancet!  and  grandeur  of  the 
BOine  aflurtled  him  an  opportunity  of  painting];  effects  ofwati^r,  of  lighti  ofdistanc^e,  upon  a  »Cttle  before 
imtried,  and  in  such  a  manner  as  to  develop  to  the  utmost  his  peculiar  and  onginal  talent.  And  irom  such 
a  point  of  \'iew  he  conceived  the  Deluge — such  and  so  great,  such  and  so  little^  it  appears  on  canvass 
before  us. 

Nevertheless,  it  is  impossible  to  look  upon  this  picture  from  the  proper  distance  without  being  greatly 
struck  by  the  grandeur  of  its  general  expa^ssion.  Do  not  go  within  two  feet  of  it,  as  the  singularly  blind 
crowds  were  doing  eveay  day  during  the  Exhibition  (seeing,  of  course,  but  a  fiilh  part  of  it  at  a  time,  if  so 
much,  and  wholly  missing  the  efieet  of  even  that),  but  stand  out  from  the  canvass  at  least  t<en  yanJs,  and 
jroQ  will  see  what  we  mean.  The  eye  then  embraces  the  whole  jncture,  and  is  not  irritated  by  the 
minotiie  of  the  ill-drawn  human  figures  and  grotes^jue  ainmalij  of  whic:h  we  shall  have  presently  to  ^peak : 
it  takes  in  only  the  general  features  of  an  immt?nse^  jjowerfully  djuwn,  and  admirably  coloured  water  land- 
•c»pe,  and  plunges  into  the  distances  of  li^ht,  and  the  dept!is  of  all  but  darkness,  with  amazement  at  the 
lanetj  of  the  painter*s  imagination,  and  debght  at  his  extraordinar)'  skill  in  giving  expre*igion  to  it. 

A  little  to  the  left  of  the  centre  rises  out  of  the  surging  waters  a  lofty  rock,  its  base  a  wide  irregidar 
■duo;  and  the  craggy  steps  of  it?  gradual  ascent  terminating  in  the  distance  in  a  narrow  level,  appearing  so 
Ikr  off  like  a  point.  The  forms  ot  the  rock  are  those  into  wluch  the  fierce  waves  of  the  Atlantic  coast  breaks 
ilt  storm *besteged  barrier — (we  shall  not  stop  to  inquire  whether  such  forms  could  have  existed,  on  land^ 
belbre  the  Flood) — and  they  arc^  full  of  variety,  btJd  and  picturesque^  without  being  extravagant.  Behind 
this  mass — which  is  covered  with  a  vuift  crowd  of  men,  women,  and  children,  climbing  towsunds  its  height^ 
and  struggling  to  escape  the  circling  torrents — a  distance  of  water  stretches  to  the  calm  line  of  the  horizon. 
On  the  lctt>  a  iaT'OfTedge  of  land  appears,  and  beyond  this  the  bh»o(l-red  sun  has  half  sunk  in  the  quiet  wave. 
On  ibe  right  of  th«  rock,  and  in  the  middle  of  the  picture,  at  the  edge  of  the  tierce  niin-f«dl  which  tills  the 
wbole  right  of  the  canvass,  a  broad  line  of  silver,  slied  frf>m  the  high- risen  fuO  moon,  which  striven  to  burst 
Uie  rain  cluuda,  tracki^  the  |)erspective  on  the  waves,  stiller  and  stiller  in  the  distance ;  and  wry  far,  in  the 
miilst  of  mrionlight,  floats  the  Ark^  alone  peactjtid  in  the  micJst  of  &o  gn^at  ruin  ;  for  in  stTong  contifist  to  its 
bright  rest  pours  the  fierce  rain  in  black  txjireiits,  veiling  the  whole  right  of  the  picturt',  piercing  into  wliich 
the  eye  traces  out  many  and  many  a  dim  form  of  lofty  mountain  precipice  and  nmjesdc  crag,  down  which  the 
Wtfte  of  water  pours,  and  along  whose  biise  the  driving  eddies  stream,  and  boil,  and  roar,  on  towards  that 
oeiitrc  rock  where  the  last  crowd  of  mankind  cling  to  the  taint  hope  of  life. 

It  is  impossible  to  deny  that  such  a  conception  of  a  landsen|je  scene  is  of  the  grandest,  and  had  the  artist  but 

rap{iressiHl,  or  at  least  Ibroed  le«s  on  our  notice,  m  many  unfortunate  gi-oup  of  half-drowned  human  and 

otAer  creatures,  so  ill  drawn  as  to  be  almost  irrt^cognisableT  we  should  have  been  tempted  to  give  ourselves 

up  to  aU  the  enjo^Tuent  so  rich  an  imagination  had  pit-pared  for  our  minds.     But  these  groups  are  so 

Dumeroiis,  so  large,  and  so  much  in  the  fort^grnmul,  that  they  insist  on  obi^e.r^ation ;  and  we  are  compelled 

to  pronounce  the  strongest  condemnation  upon  the  painter,  who,  without  apparently  tlie  least  knowledge  of 

the  hamaa  figure,  its  proportions,  its  powers,  its  fieculiarities,  has  so  far  pn-sumed  on  his  experience  and 

Dopukiity  in  a  wholly  ditlercnt  class  of  workit  as  to  people  a  huge  expanse  of  canvass  with  male  and  female 

^^rne  of  all  ages  and  sizes,  and  in  every  variety  of  attitude,  so  ridiculously  unnatnrul,  and  so  false  to  the 

^^■fest  elementan'  ndc^  of  drawing.     Criticism  would  be  simply  wasted  upon  nuch  matter,  lK!C4iuse  there  is 

^Vboluiely  nothing  eom^et  in  any  one  figure  that  we  can  discover  aniong  the  hundred**  in  the  incture ;  they 

are  in  drawing,  m  colouring,  and  in  texture  (the  substance  is  oertainly  not  tlesh)^  all  so  wholly  contrary  to 

anything  we  are  accmainted  with  in  nature,  that  any  detailed  remarks  of  ours  would  be  altogether  fruitlesa. 

It  is  not  merely ,  however,  by  his  want  of  capacity  to  design  the  figure  correctly  tliat  the  Artist  has  faBed  to 
fsxpreas  by  thc»e  groups  of  drowning  creatim*»  the  stoi^'  of  the  Deluge.  Although  his  figures  are  often  large 
enoiigh  to  show  us  every  linenmcnt  of  their  features,  there  is  never  any  expression  (not  even  in  a  single  exceptional 
instance)  of  the  awfulness  of  their  situation,  such  as  a  painter  |x*netTatetl  with  his  subject  would  have  beesi 
sure  to  portray.  The  war  of  the  eh'menis  is  grandly  given,  but  the  hichest  form — that  of  man^ — wears  only 
the  passive,  or,  under  the  clrcum^lances,  frightened  apjiearance  ot"  the  lowest  of  the  brute  creation.  This 
want  in  the  picture  springs  from  more  than  a  want  of  mere  dexterity  of  painting  in  the  Artist;  and  Mr. 
Danhy's  mind,  we  must  say,  does  not  sei^m  to  us  to  btt  of  that  pure  and  lofty  naturt*  in  which  alone  lie  the 
^rings  of  true  expression,  at  least  of  the  higher  or  dee^ier  kind»  He  is  ever  full  of  feeling  for  the  grandeur 
of  the  picturesque  in  landscajH.*  contours,  tor  the  rich  magnificence  of  colour  at  sunsitt  and  sunrise,  aud  par- 
iieukrfy  for  the  luxuriant  varietj-  of  Ibrms  and  tint^  which  water,  in  all  its  modes,  and  in  every  different 
lUlIf  ao  abundantly  presents.  But  no  one  who  has  stutliL  d  Iiis  works,  large  or  small,  from  the  magnificent 
•*Pa«age  of  the  Red  Sea,'*  in  the  Gallery  of  the  Duke  of  Suiherhind,  to  the  ''Scene  from  the  Tempest,"  and 
the  **  Suicide's  Grave,''  exhibiteil  some  years  ago  at  the  Academy^ — and  from  that  to  the  pre^'Ut,  perhaps  hit 
lnrtTi'iit  ni*  <v*— will,  we  think,  go  beyond  this  point  in  m?cognising  his  |)Owers,  and  apprecniting  his  abdity. 

I  onsideration  will  suffice  to  show  that,  even  though  unable  accurately  to  paint  the  human  form, 
!  ^      painter  may,  nevertheless,  successfully  deal  with  the  grand  subject  of  the  Ueluge,     He  has  but 

avoid  the  necesaitj'  for  rendering  that  form  with  mintite  distiuctncss,  imd  this  he  may  do  in  several  wa)  a, 

fi.ir  instance,  by  keeping  each  of  his  figures,  or  indications  of  figiires^,  in  the  dim  di.'Jtance,  and  making  the 
action  of  the  piece  consist  emphatically  in  the  conflict  of  t!ie  elements,  while  die  ]»r(^sence  of  the  Ark  would 
aerve  to  express  the  special  ston*.  He  may  also  avoid  the  too  glaring  deficiency  of  human  forms  by  choosing 
to  piaiot  his  picture  on  a  smaller  space  of  canvass,  if  he  knows  (what  Mr,  Danbj  8*-*ems  not  to  be  aware  of) 
ihttt  grandeur  lies  in  proportions  ami  not  in  size,  and  that  as  large  and  ininreiarve  a  view  of  even  such  a  srene 
aa  tlie  Delage  can  be  conveyed  quite  as  adequately  in  a  picture  of  four  ieet  as  in  one  of  four  yards*    If  Mr. 
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Danby  had  adopted  the  latter  expedient,  and,  keeping  his  crowds  more  out  of  sight^  had  brought  the  Ark  a 
little  nearer  and  emphasized  it  more  strongly,  his  picture  might  have  retained  all  its  present  splendour  of 
effect :  and  as  he  would  have  been  no  longer  in  want  of  figures  for  a  foreground  merely  to  fill  up  someiriiat 
of  a  preponderating  space,  he  would  not  have  been  reduced  to  the  necessity  of  exhibiting  his  worst  deficiencies, 
and  might  have  produced  a  work  capable  of  living  with  those  of  Turner,  and  (if  any  there  be)  of  the  maier 
Masters.  As  it  is,  we  are  bound  to  call  for  the  judgment  of  inexorable  justice  on  this  immense  won,  prt>- 
nouncing  it  to  be  on  the  whole  a  gigantic  mistake  by  the  painter,  not  only  as  to  the  subject  bat  as  to  hit 
own  powers. 

Let  us  not,  however,  be  supposed  to  underrate  the  peculiar  and  extraordinary  talents  of  an  Artist,  who 
after  all  is  an  Artist,  and  whom  we  are  proud  to  be  able  to  claim  as  a  fellow-countryman.  Mr.  Danby  is  4 
remarkably  gifted  man,  and  has  the  merit,  too,  of  a  vigorous  originality,  which  early  mipelled  him  so  forciblT 
in  the  direction  in  which  he  has  since  met  with  such  distinguished  success  that  he  has  never  been  seduced 
from  the  dreams  of  his  early  imagination.  It  is  with  great  satisfaction  that  we  feel  assured  his  positioo  hai 
long  been  such  as  to  place  him  beyond  the  reach  of  any  injury'  from  such  severe  criticism  as  we  have  felt  onr- 
selves  bound,  dealing  as  we  do  frankly  and  impartially  with  the  contents  of  the  Exhibition,  to  express  m 
his  regard.  Had  it  been  otherwise,  possibly  the  tenderness  natural  towards  a  remarkable  representative  of 
the  warm  Irish  genius  had  staged  our  pen,  and  not  without  reason.  For  not  once  nor  twice,  nor  twenty 
times  only,  have  we  lingered  with  delight  over  the  gorgeous  faer}'  splendour  of  the  scenes  coined  for  us  from 
the  inexhaustible  mint  of  Danby's  exuberant  imagination ;  and  we  cannot  but  regret  that  he  was  represented 
in  the  Great  Exhibition  of  Ireland  only  by  one,  and  that,  though  his  largest,  certainly  not  his  best  or  ablest 
work.  His  place  among  the  landscape  painUirs  of  this  centur}-  (so  many  of  whom  have  more  than  equalled 
the  older  Masters)  will  in  many  respects  be  ever  one  of  the  highest ;  and  though  he  has  not  the  ooncentrated 
intellect  and  vivid  power  which  enabled  Turner  to  express  adequately  some  of  the  most  sublime  messages  of 
his  Art,  still  Dauby  too  has  preserved  for  posterity  many  a  pictured  poem  of  the  softest,  sweetest,  richest, 
and  loveliest,  that  nature  in  her  most  voluptuous  hours  deigns  to  shed  a  moment  on  the  world. 

Mr.  Danby's  picture  cannot,  we  have  said,  be  dealt  with  merely,  or  even  chiefly,  among  those  of  the  Irish 
landscape  painters  in  the  Exhibition,  of  whom  he  is  one  :  and  it  is  with  regret  that  we  find  ourselves  unable 
to  distinguish  any  others  of  this  class  as  worthy  of  detailed  remark.  Aimdst  so  many  splendid  works,  m 
which  the  great  Artists  of  Prussia,  Belgium,  Holland,  France,  and  England,  celebrated  tne  glorious  scenes 
of  other  lands,  those  of  our  own  country, — notwithstanding  the  magmficence  of  its  coast,  its  rich  and  its 
savage  lakes,  its  fair  rivers,  its  abundant  meadow  lands,  and  in  so  many  parts  its  beautiful  plantations  so 
often  skirting  a  romantic  shore, — were  all  but  unrepresented  by  any  finished  painting.  For  the  spedmens 
of  Ashford  (No.  75G),  of  Robarts  (No.  762),  of  Barrett  (Nos.  740  and  766),  of  last  century,  and  ot  the  late 
James  A.  O'Connor  (Nos.  746,  763,  and  775),  small,  out  able  pictures  of  sweet  and  lovely  scenes,  only 
made  us  regret  the  want  of  grander  and  nobler  eflbrts  on  the  part  of  men  who  appear  even  from  these  to 
have  been  filled  with  the  character  of  their  native  landscape.  We  can  but  hope  that  tne  examples  of  the  other 
countries  just  mentioned  may  stir  up  some  of  our  aspiring  students  to  do  in  and  for  Ireland  at  least  some 
small  portion  of  that  work  for  which  she  still  waits  at  their  hands. 

W(^  h.'iv(;  only  spoken  of  finished  ])aintinjis  in  oil.  We  must,  however,  mention,  that  on  one  of  the  standi?, 
upon  wliirh  water-colour  drawings  wi-n*  cxliibltcd  in  the  Fine  Arts  Hall,  were  two  small  pieces  byone  who?c 
genius  and  wliose  power,  if  exercised  in  form  more  substantial,  would  have  securi'd  fur  his  name,  if  not  piv- 
emineuce  over,  at  least  an  entire  ecpiality  with,  those  of  tlu*  most  al<])rated  of  tlu*  forei«;n  Artists  repn'scnti^l 
in  the  room  :  wc  mcjin  our  veteran  acadcuiician  (no  le^s  distinjiuisht^d  as  an  aiititpiarv  and  as  a  niusiciai}). 
Dr.  Geor^xe  Petrie,  H.  11.  A.,  one  of  tlie  most  true  Artists  that  Inland  has  ever  been  able  to  boast,  and  oiir. 
too,  wlio  lias  never  left  the  land  of  his  inspiration  to  seek  elsewliore  the  rank  and  wealth  he  would  elsowhrrx- 
have  full  surely  attainccl.  The  first  of  thesi*  beautiful  little  works  (No.  lOK')  rej)resents  the  wild  and  lomK 
lake,  celebrated  in  Callanau's  sweetest  verses,  wlieiv  the  Laoi  or  Ixte,  the  river  of  Cork,  takes  its  ri**.- 
froii^djin  Barra  {the  Ht^rmitage  of  Sniut  Bffurrach  or  Barry),  CAtunty  of  Cork.  The  wildest  of  s<vnes  i»;  titly 
pictured  at  the  Avildest  of  moments  :  the  thickest  storm-clouds  n*st  upon  all  the  mountain-tops,  an<l  the  nijj^-'l, 
precipitous,  and  rocky  sides  of  those  mountains,  bounding  as  they  do  the  little  lake  like  walls  all  art»unil, 
make  themselves  known  throujxh  the  black  envelope  of  clou<l  only  by  the  sparkling  lines  of  the  leaping  fuani 
torrents  which  stn*am  down  every  gully.  In  tlie  fore<:;round  it  is  not  rainmg,  and  the  niany-(t)loure<l  tuft* 
of  heath  and  mountain  grass  and  furze,  which  Dr.  Petrie  seems  to  take  such  es|»ecial  (h  light  in,  and  whit  h 
indeed  especially  characteriz(^  our  western  and  south-western  scenery,  glow  with  a  bright,  warm,  and  rich 
effect.  The  lake  is  black  as  ink,  the  black  clouds  and  blacker  rocks  of  tlie  mountains  filling  up  the  grf-att-st 
part  of  the  picture  ;  but  at  the  far  end  of  it  shines  the  bright  green  island,  with  its  transparent  group  of 
trees,  and  the  dim  ruins  of  the  hermitage, — and  the  end  of  the  lake  behind  that  gleams  in  dazzHng  light  biTicath 
a  vivid  ray  which  sti'eams  down  from  one  solitary  opening  in  the  intens*.*  mass  of  cloud  above.  Nothing  can 
W  j^ander  than  the  gloom,  so  appropriate  to  one  of  the  wildest  scenes  in  Ireland — nothing  morv  chei-riii^ 
than  the  fri(>n(lly  light  from  out  its  depth — nor  anything  more  richly  l)eautiful  than  the  foreground,  and  the 
delijrhtful  reach  of  shore  along  the  bank  of  the  lake  on  the  left.  And  Dr.  Petrie's  colouring  is  perfect  harmoDv 
in  general  etlect,  the  result  of  j)rofoun(l  knowledge  and  of  the  utmost  cai*e  in  execution. 

The  second  of  these  drawings,  on  the  other  side  of  the  screen  (No.  1  <  ►U),  repn-sents  the  Pag(m  Sepulchral* 
Circle  (tf  Stones  on  the  Caw  llill^  Bawiirlor,  county  of  Derry — ofter  Sunset,  It  forms  a  singular  contrast  of 
effect  to  the  vS'ivage  grandeur  of  a  (iouixane  Darra  storm.  The  line  of  the  horizon,  formed  by  the  edgi-  of 
the  gently  sl(»ping  hill,  and  against  whicli  some  of  the  uprlg'nt  stones  stand  in  relief,  is  an  e<|ual  yellow.  Tht* 
sky  in  that  part  is  cloudless,  and  the  few  clouds  on  the  o[)posite  side  have  lost  every  trace  of  pink,  and  gro^n 
already  cold  and  gray  in  absence  of  the  sun.    There  is  just  enough  of  <leparting  warmth  to  mellow  the  wfather- 

*  Tliese  circles  are  Pa;^aii,  l)ut  they  are  not  "  Driiidioal,"       (juitios  ami  early  histori*.     Tli«'y  are  now  almndantly  pT»«v.^l 
oci  generally  stated  by  igaoraiit  writers  about  Irish  ami-       to  be  always  sepulchral  in  character,  like  the  cnmUtacki. 
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»ten  oiitlines  of  the  old  stones,  ant!  to  account  for  the  regretful  expression  of  those  distant  cows  on  tlie 

of  the  further  slope^  who  kxjk  so  putiently  towanl«(  the  still  suoset  \  and  the  already  dear  fonu  of  the 

star  of  evening  overhead  adds  tenderness  and  poetry  to  one  of  the  drtjamiest  of  set^nes.     Ktlie  formeT 

awinjT  exhihit*  the  power  of  tlie  Arti.st^  thia  in  a  8i\l\  more  ^itti'aetive  way  n^vealrf  the  depth  and  purity  of 

hb  feeling  for  n;iturt%  and  tii  huth  there  i^  a  stimt^thing  which  e^specially  appeals  to  our  Iri^h  syinpatliies,  tor 

cverytliinjx  that  Dr,  PetriL'  handlt-s  seems  to  Im?  thorou|?h]y  racy  of  the  tmii. 

bCihn}^  picturt*8  hy  \V.  Midready,  R.  A.,  in  the  Exliihition  (Xos.  849,  851,  and  852), — we  shall  only 
•ay  that  they  were  all  first- rate  5j>eeimens  ot'his  widl-known  htyh,  Thev  are^  of  eonrse,  cabinet  pictareSt 
finished  with  singular  |H^rtbctiun  in  detail,  and  disphiying  an  amount  of  skill  in  rich  and  hannoniouis  colouring 
which  is  exceeded  by  no  other  living;  Artist.  But  though  the  tyire  and  time  sj>ent  In  the  execution  of  these 
smsll  genre  piec?es  he  such  as  to  c^imfor  upon  them  an  enormous  market  vakie^  yet  the  choice  of  subject  is  such 
that  we  can  afford  to  ptiss  them  by  here,  in  silent  recognition  of  the  extraordinary  techniail  merits  which 
have  earned  for  them  an  abundant  reputation* 

The  only  ivprcsent;itive  of  D,  MacUse,  ^-  A-  (the  greatest  draughtsman,  save^  perhaps,  Vemet,  of  all  the 
Artistii  m  the  Exhibition)  was,  wo  regret  to  say,  the  picture  called  the  Weird  Suiers  {svenefrom  Mttcheth)^ 
(No.  7HM).  Three  grotesque,  bearfh'd,  gi'inninj^  heads  fp-oujied  round  a  wide  copper  cauldron,  which  lies  in 
ihe  midst  of  a  lar^  fire  on  the  ground — ^thi*ir  figures  gtoo[>ed  ilowu  squatting  in  a  ludicrous  posture,  their 
pointed  and  luinjdjinjj^  breasts  (the  only  indii-ation^  of  tbt?  monsters'  sex),  and  their  skinny  aruij*  and  figures, 
fftoopiug  over  the  edge  of  the  pot,  and  maile  8till  more  n^volting  tn  colour  by  the  rc^fiections  oi  the  tlirktu^ng 
tplritaous  Haiue  on  the  surface  of  the  hr^uid  in  prepamtion  ; — around,  the  trees  of  the  forest ; — behind,  the 
mmiMl  tiguni  of  a  theatrical  Highlander  :  and  such  is  Daniel  Maclistrs  idea  of  the  grand,  the  digiulird,  the 
terrible  Witches  of  Shakspearc  !  Neither  the  power  of  drawing  which  it  displays,  nor  tlie  excellence  of  the 
colouring  of  some  parts  of  this  illsgu sting  work,  van  TVihit^iw  a  taihire  so  unintelligible  :  it  is  a  gross  caricature, 
a  caricature  without  humour,  without  the  suggt^stion  of  a  i^ingle  thought  that  might  make  it  tolerable  even 
as  a  caricatun\  And  such  ji  falsification  of  the  autlior  illtist  rated  cannot  even  be  excused  by  want  of  skill, 
for  Maclise'e  Ilnmlrt^  its  well  as  many  other  noble  works,  refuse  to  allow  the  possibility  of  such  an  expla- 
nation.  It  is,  therefore,  we  fear,  one  of  those  evidences,  of  which  too  many  are  to  be  seen,  of  the  gradual 
flc^gradation  of  min<l  which  sometimes — at  least  from  time  to  time — steals  on  a  great  Artist  who  has  for- 
gott«;ti  and  trampled  on  his  early  inspirations,  and  preserves  only  the  power  without  the  impulse  to  direct  it 
aright.     Deeply  we  regi\^t  that  this  pictum  was  not  rejected  altogether,  but  as  it  was  not,  tnen  let  the  Irish 

rtttsitor  who  has  seen  it  t»e  told,  that  ho  who,  in  some  niomttnt  of  infatuation,  jjerjH-trated  this  ignoble  forger>- 
pf  Art,  is,  neverthelciis,  at  times  a  truly  great  f>aintcr,  who  ha*s  produced,  and  still  can  produce,  tvurk!* 
finiotig  the  greatest  of  this  age;  and  let  him  muurn  over  theniariifold  fadujvsofa  spirit  which  has  submitted 
to  be  led  away  trom  its  higher  mission  by  the  distractions  and  temptations  of  a  foreign  world 
one 


Of  the  late  Jamcj*  Barn,'^  R,  A.  (the  first  Professor  of  Painting  in  the  originaJ  Academy  of  London,  but 
one  who  left  no  pupils  at\er  him  in  England  worthy  his  cloak  sliould  descend  ur>on  them),  the  Exhibition 


Fillt 


only  presented  two  examples,  and  these  rather  stuclit-s  than  finishLtl  pietmvs.  The  Death  of  Adunu  (No. 
SIH),  is  a  chaste  and  sweetly  designed  niecen,  in  whieh  the  land3caf>e  charms  by  its  graceful  expanse  of 
f^utidued  light  and  shadu,  but  in  whith  trie  stor)'  is  told  jjcrhaps  with  somewhat  too  much  of  th»*  dramatic 
mannerism  of  the  later  Italian  Schools,  The  other  reprt*acnts  a  grander  subject,^ — one  which  might  have 
bet*u  better  tn?at<*<l  in  connexion  with  our  renuirks  on  the  ndtgious  Art  of  Italy, — though  it  is  inih  vd  pro- 
bable that  the  great  painter,  sacrificing,  Idci*  Slichael  Angcki,  the  charms  of  gra<'e  iviiil  expression  to  exlra- 
anlinary  vigour  of  men*  drawing.  Intended  in  it  little  nioi\i  than  by  a  wonderful  tour  deforce  to  show  what 
i'ftuld  l>e  done  by  a  m/istcr  in  drawing  in  the  management  of  a  violently  foreshortened  hgure.  This  picture 
b  called  an  Entombincnt  (No.  ^59) ;  it  is  drawn  with  little  colour,  and  it  is  probably  but  a  mere  study  tor  a 
SCO,  which  was  never  executed  by  the  Artist.  Tlie  body  of  Christ  apnears  extended  at  fiill  length,  and  in 
the*  stifluess  of  death,  on  a  huge  slab  of  stone,  as  if  on  the  cover  of  the  tomb  in  which  it  was  intended  to 
be  laid.  It  is  seen,  jis  it  wer»',  from  below,  and  the  f*_*et  are  pointed  towards  the  sjwctator.  Behind  the  head 
and  in  the  middle  background  of  tlie  drawing  is  visible  the  upjx^r  part  of  the  Blessed  Virgin*s  figure,  bending 
duwn  towanis  the  IkhIv*  On  the  left  sUuids  St*  John,  clothed  in  the  usuid  ample  mantle,  and  represented 
in  the  youthful  form  which  distinguishc^t?  this  saint,  lie  appears  horror-stricken  as  if  at  the  first  glance  npon 
the  lifeless  figure  of  his  Divine  Alaster,  and  he  raises  Ins  extended  right  hand  vl&  he  lcH3ks  up  from  il,  Tlje 
hand  is,  Uke  the  tW*t  of  ihe  bc^ly  of  Christ,  stivtehed  out  ifiR-ctly  towar<ls  the  sjjetrtator,  and  the  arm  fore* 
8hort<*jned  in  the  extriMue.  On  the  opposite  side  of  the  tomb  Mar)^  Magdalen  is  repres«.'ntc*d  in  an  agony  of 
grief,  her  whole  figure  tortured  in  the  most  violent  attitude,  one  knee  resting  on  the  high  edge  of  the  tumb, 
Eer  liead  l*ent  down  and  inwards  as  she  clasps  her  hands,  which  are  presscfi  vehementlv  m  the  opposite 
di«»ction  from  the  object  of  her  soitow-  Tlie  figures  are  all  colossal,  and  yet  tiie  picture  is  not  very  large. 
The  effect  of  the  whole  cminot  indeed  be  said  to  bo  jilcasing;  partly  U'cause  all  the  intention  is  sacrificed  to 
the  pflint<'r's  desire  to  overcome  the  most  unusual  dilHculties  in  drawing:  ami  partly  because  in  a  sketch  of 
colo»r«-i  <'^-'»N>^  ;nr..iM|,.tl  ibr  a  painting  to  l>e  set^u  only  at  the  distance  of  a  gn^at  height,  the  features  art* 
neotLs-  '  il  in  expn-ssiun,  and  all  the  forms  are  very  coarn?,  though  fierfectly  correct  m  desiigiK 

\^*Mt ,  ..  Liiumpli  of  jwwer  in  drawing,  this  work  is  a  production  finite  wonderful,  and  merely  as  a 

h^«t  -erving  of  the  most  careful  attention,  more  especially  as  few,  if  any,  masters  of  mwlenj  times, 

^^fx  ^  singular  Irish  genius,  have  appi'oached  or  atteuipt<Hl  to  apjjroach  the  stvle  of  Michael  Angelo'i 

tii^igns  of  this  nature,  and  pi*obably  no  one  of  them  possessefl  the  extraordinary  p<:>wer  of  JaiBe^  Barry. 
Those  who  have  seen  his  great  finislied  paintings  at  the  Society  of  Arts,  London,  are  well  awartj  that  hui 
powers  of  execution  were  not  interior,  and  thiit  in  his  perfect  works  no  one  wa^  more  capable  of  grace  and 
ex]3r<*snion  than  this  extraordinary^  Master. 
L  With  tlR»se  examples  of  Irish  genius  we  gladly  close  oiu- examination  of  the  contents  of  the  Fine  Arts 

I        Hall  of  the  Irish  Exhibition,     Nor  shall  we  retx'at  what  we  have  taken  occasion  in  more  tlian  one  phictt  to 
foggeat  with  respect  to  the  oatunii  capacity  ot  our  race  for  distinction  in  the  highest  walks  of  An,  and  this 
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necessity  of  enoonraging  and  providing  at  home  for  the  training  which  is  reanisite  for  sacoess.  The  true 
student  of  Art  seeks  fame  rather  than  patronage, — the  true  poetic  spirit  seeks  rather  the  expression  of  its 
inspired  message  than  the  mere  worldly  wealth  which  may  be  made  of  it.  The  Artist  ought  to  be  honoured, 
but  to  be  honoured  he  must  be  an  Artist  in  more  than  ihe  name,  even  be  he  member  of  a  "  Royal  Aca- 
demy." The  Artist  must  live,  and  live  in  and  by  the  exercise  of  his  profession  for  the  most  part,  but  t 
work  of  true  Art  will  find  admiring  purchasers  throughout  all  the  civilized  world ;  and  Ireland  is  near  enough 
to  Fnmce  to  find  ample  means  of  making  known  to  Continental  lovers  of  such  works  the  existence  of  such 
as  may  aim  too  high  to  be  as  yet  understood  here,  or  ever  in  England.  In  the  mean  time  Ireland  herself  is 
lovely  enough,  and  as  yet  peaceful  enough,  to  rest  and  content  the  imagination  of  her  Artist  sons,  and  it  is  in 
their  own  land  that  they  must  ever  find  me  kindliest,  deepest,  and  noblest  suggestions.  Aronnd  them  here  Utb 
and  move  the  subjects  of  a  thousand  noble  works,  not  less  than  in  Italy  round  a  Rafiaelle,  or  in  Spain  roimd 
a  Cano  or  a  Munllo.  And  in  the  history  of  our  Past,  and  in  the  hopes  of  our  Future,  this  nation  of  ours  is 
not  less  rich  than  any  other  in  the  world  in  all  that  may,  by  the  artist's  pencil  or  the  poet*s  tongue,  in^iire 
our  people  with  those  burning  thoughts,  that  intense  devotion,  and  that  noble  purity  of  soul,  thrau^  which 
alone  they  shall  win  honour  and  life,  and  a  name  again  in  the  world's  history. 

Upon  the  arrangement  of  the  collection  of  works  of  Art  in  the  Great  Exhibition  we  must  here,  before 
proceeding  to  the  Catalogue  of  its  contents,  say  a  few  words.  Two  principal  things  are  required  in  the  pro- 
per arrangement  of  a  large  gallery  of  paintings.  One  of  them  is  that  no  two  or  more  pictures  should  be 
nung  near  each  other  whose  juxtaposition  might  produce  the  result  of  neutralizing  the  effect  of  any  of  them. 
The  other,  that  specimens  of  the  more  important  classes  of  subjects  should  not  be  intermixed,  for  by  doiag 
so  the  impressions  of  mind  created  by  each  are  constantly  disturbed  before  they  have  had  time  to  sink  deep 
enough  for  such  permanent  improvement  or  vivid  enjoyment  as  such  works  (according  to  their  class)  are 
intended  to  produce.  True,  a  succession  of  exactly  similar  subjects  or  works  in  considerable  numbers  would 
become  so  tiresome  as  to  be  soon  intolerable ;  but  other  means  are  easily  found  for  effecting  that  variety 
which  is  necessary  to  relieve  the  eye,  beside  the  confusion  referred  to.  The  smaller  cabinet  pictures  repre- 
senting  ordinary  topics  of  common  life,  animals,  minutely  executed  interiors,  most  portraits,  &c  do  not 
interfere  (because  they  ofier  no  points  of  comparison)  with  works  in  a  higher  style,— -developing  a  greater 
range  of  imagination,  or  subjects  of  a  more  important  character.  But  the  more  solid  and  considerable  works 
should  ever  l^  so  arranged  tnat  each  division  of  the  gallery,  if  it  be  divided,  or  successive  masses  of  wall  if  it 
be  not,  should  be  devoted  to  some  one  class, — to  paintings  whose  subjects  so  far  harmonize  as  to  sucsest  the 
same  general  tone  of  mind.*  Thus,  paintings  representing  religious  (or  devotional)  subjects  riiouMnot  be 
alternated  with  historical  or  mythological  works,  nor  any  of  these  with  the  larger  g^nre  pictures;  and,  on 
the  other  hand,  the  landscapes,  representations  of  the  more  brilliant  climates,  and  more  magnificent  scenes 
of  nature,  should  not  be  placed  amongst  those  of  quieter  and  tamer  scenes ;  but  landscapes  and  figures  may 
be  allowed  to  alternate, — only  in  the  general  disposition  of  each  upon  the  walls  the  above-mentioned  prin- 
ciples should  be  attended  to. 

Such  principles  were,  however,  entirely  forgotten  in  the  late  Exhibition,  and  accordingly  the  eye  and 
mind  were  constantly  distracted  by  the  most  heterodox  contrasts,  and  by  successions  of  su^ects  and  styles 
the  most  disturbing  to  the  proper  understanding  and  enjoyment  of  the  works  to  be  examined.  And  as  the 
Official  CatJilogue  pjenerally  followed  the  arrangement  oi  the  works  themselves,  that  Catalogue  was  of  course 
of  the  most  unsatisfactory  description.  In  the  following  list  of  the  Paintings  exhibited  some  attempt  has 
been  made  (as  in  the  case  of  Sculpture)  at  a  better  arrangement.  Tlie  complete  separation  of  the  ditferent 
modern  Schools  was,  however,  found  to  be  totally  impossible,  and  for  this  among  other  reasons,  that  the 
Official  Catalogue  did  not  so  distinguish  all  the  works  transmitted  from  the  Continent  as  to  prevent  the  pre- 
sent writer  from  falling  into  many  inevitable  mistakes.  In  most  cases,  nevertheless,  the  reader  will  be  able 
to  recognise  the  School  of  the  Artist ;  and  the  remainder  of  the  arrangement  now  adopted  will  probably  W 
found  intelligible  without  further  explanation. — C.  p. 


THE  OLD  MASTERS. 

[The  Lord  Chancellor.] 


Ferdinand 


1.  Santa  Lncia. 

BOL  (?). 

2.  The  Angels  Appearing  to  the  Shepherds.      [Charles 

Brien.]     Both  (V). 

3.  Martyrdom  of  a  Saint.      [Sir  John   Nugent,  Bart,] 

Calarrese 

4.  The  Crucifixion.     [Sir  Compton  Domville,  Bart.]     A. 

Caracci. 

5.  St.  Francis  in   the   Desert   Receiving  the   Stigmata. 

[Jonathan  Osborne,  M.  D.]    Car^vcci  and  P.  Mril. 

6.  St.  Tlierc^.     [Mrs.  West.]     A.  Car^vcci. 


7.  St.  Francis  Receiving  the  Stigmata.     [The  Marquis  of 

Drogheda.]     M.  Axgkix)  da  Car.ivag<;io. 

8.  Holy  Family.     [Lady  Juliana  Bayly.]     Sch«>..l  of . An- 

drea del  Sarto. 

9.  Head  of  the  Infant  St  John.     [Rev.  Dr.  Ru^v^.] 

10.  Judith  bearing  the  Head  of  Holophemes.     [VeTy  R«^v. 

J.  Curtis.]     A.  Alix)ri. 

11.  Miraculous  Draught  of  Fishes  (sketch).      [TheMarqai?» 

of  Drogheda.]     Ruhens, 

12.  Judas  Returning  the  Thirty  Pieces  of  Silver.     [Th* 

llarl  of  Cliariemont.]     Rembr.\ndt. 

13.  St.  Jerome  Translating  the  Bible.     fVVilliam  Jame^»nn.] 

Alhert  Durer  (?). 


*  Another  arrangement  in  the  great  galleries  is  that  by 
Schools,  which  for  historical  and  wlucational  purposes  has  its 
value.  But  it  also  [)roduces  (as  was  found  to  be  the  case  in 
the  Louvre)  no  small  fatigue  to  the  mass  of  general  visitors, 
and  each  individual  work  certainly  suffers  much,  because  it 
produces  much  less  effect  than  if  seen  by  itself  or  among 


others  of  the  same  c/om,  but  presenting  a  contrast  in  ttyU. 
\Ve  believe  the  strict  classification  by  Schwls  has  Ije^n,  or 
is  now  iK'ing,  abandoned  in  all  the  ver>*  lai^  galleriet  of 
Europe  on  this  account.  But  be  this  as  it  may,  our  rvmarkj 
will  be  found  generally  tnie  as  regards  any  conaadoYbk  coJ- 
lectioDs  of  the  kind  now  exhibited. 
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li.  Th«>  Mfl^kn  Reading.     [Lord  Word.]    Coiweoqto. 

15.  St.  Miiry  Magdolon.     [Sir  Compton  Domville^  Bart] 

16.  Original  Sketch  Picture  for  the  Cdliiig  of  8t  Snlpice. 

[E.  M.  Bloo*!.]     JopvKNKT. 

17.  8t  Fmiicia.    [Sir  John  Nugent,  Bart.]    Spanbh  School 
tS*  The  IUi«mg  of  LAz&rua.      [Sir  John  Nug^nt^  Bart.] 

ii.  St*  .Ttilm  Prwiching  in  the  WUdemeu.     [The  EatI  of 
Miltuim.]     LtcA  GroRDAMo. 

20.  Ang^l  Descending  at  the  Pool  of  gUoe.     [Sir  Jolm 

Kogi^t,  Bart.]     LArm. 

21.  St   Mirhfld   ffrtjm   the  FaUzzo   Riocardl,    FlonEmct), 

[Lady  Juliana  BaylyJ 
t%  Marria^  of  St  Cath«riiie.      [Alexander  M*Carthy,] 

VLoumm. 
JS.  Tha  Madonna  and  Chfld,  and  St  Francis.  [Mrs.  Bayly.] 

Lioojczi. 

24.  Ma^gdaten  (in  a  Landscape).      [The  Lord  Chanodlor.] 

P.   F.  MOLA. 

25.  TbeEntoiBbment  of  Christ.  [The  Earl  of  PortarllngtoD.] 

TiJITORKTTO. 

26.  MagdalciL     [John  La  Tonche.]     Gumo* 

27.  St  John  Baptizing  in  the  WQderoeaa.      [The  Eari  6f 

Portarlington.]     Salvatou  Uoha. 

28.  The  Tribute  Mouey.      [The  Karl  of  PortaHington.] 

Salvatok  Boba. 

29.  Head  of  Chtiat.      [Sir  John  Kngeot,  Bart.]      Spaiiiah 

Sch<K)l 
80.  The  Madonna.     SAasorEKHUTo. 
ftU  St  Mnr%- Miijirdalea.  [Charles D«  Young.]  Corkkgoio. 
82.  The  C<»rontttion  of  the  Blessed  Virgin.     [J.  S.  Lough- 

tian*]     PfEBOO  DKt.  Vaoa  (?). 
33.  St  Sebastian.      [Alexander  McCarthy.]       Ajrroino 

Tajixi  m  Varaijjo. 

84.  Hdy  Family >     [Archdeacon  Magce]     Akdbka  del 

Sjukto  (?). 

85.  Head  of  Christ      [Henry  Hodgscm.]     AtiiEitr  Dv- 

M»(?> 

86.  The  Annuodation  (portum  of  a  panel  of  a  Sftcristy  door). 

[Charles  Brieo.] 

87.  Altar  Piece,  on  ^dd  gronnd.       [Henry    Hodgson.] 

ClMABCB. 

88.  St  BoroioM  (portion  of  a  panel  of  a  Sacristy  door). 

[Charlc*  Brian.] 

89.  St  Ambrose.       [Sir  John  Nugent,  Bart.]     Spanish 

School 

40.  8t  Maty  Magdalen.       [Hrs.  Nerin.]      Eariy  Spanish 

Sohool 

41.  Head  of  St  Frands.      [Sir  John  Nugent,  Bart]      Lo 

Spagkolktto  (Ribera). 

42.  Marriage  of  St  Catherine. 

Early  Venetian  School 
48.  The  Dimples  at  Enimans. 

J  AS  Stkczi. 
41*  Holy  Family  with  St.  Catherine. 

Bart.]     Early  Venetian  SchociL 

48.  Ratnm  of  the  Prodigal  Son.    [Sir  John  Nugent,  Bart] 

p.  DA  COBTOSIA. 

4^  SanU   IloMUa.     [The  Bt  Hon.  Alexander  Maodon- 

nelL] 
47.  The  Nativity.       [^exander   M*Carthy.]      Fittrro 

Laum. 
48*  The  Sftfnoar  alter  binng  Scsontged.    [T.  ConoDy,  M.R] 

MtlBIUiO  O'^ 

49.  Christ  Raising  the  Mother-in-Law  of  Peter.     [Henry 

Gimttan.]    M<ski^ 
80.  The  Last  Supper.    [Rt  Hon.  Alexander  MacdonneU.] 
Gauofaia)  (after  Leonardo). 

51.  St  Jerome.      [Rer.  J,  Mulhall]      Lo  SpAaivotartx} 

(J.  Ribera). 

52.  The   Holy    Fanuly.       [The  Marquis  of  Drogheda.] 

VAIfttVClt. 

58.  Th«  Madonna.     [Alexander  McCarthy.]     Fbats  Mo- 

54.  Tba  Ailoration  of  the  Kings.     [Very  Eer.  J.  Curtis,] 
Jaiix  VAJt  Etcx. 


[Sir  John  Nttgent,  Bart] 
[The  Earl  of  Clancartj-.] 
[Sir  John  Nugent 


55. 

56. 

57. 
59. 

62. 


64. 
65. 

66. 

67. 

68. 

69. 

70. 
71. 
72. 

73. 

74, 

76. 


78. 
79. 
80. 
81. 


82. 

88. 

84. 
85. 
86. 

87. 
88. 

80. 
&0. 

91. 

92. 

tJ3. 
94. 

95. 

96. 
^7. 


The  Entombment     [Henrr  Hodgwn.]     CoRfucooio. 
MHclnintt  And  i'hild,  with  Group  uf  Angels.       [Miss 

Ryan.]     (>flORio. 
The  Assumption.    [Sir  John  Nujairnt  Bart]     De  Vos. 
Jephtlia's  Vow.     [W.  Knox.]     Bileuoiikl, 
Clirist  Before  Herod.      [Archdeacon   Mageo*]      GlO. 

WntKRSLoosT,  KJ68. 
Madonna  and  Child.        [Sir  John  Nngcot,    Bart.] 

HiTBEST  Van  Eyck. 
St  Cocilia.     [3fr.  Dufly.]     Domk-xiciiiso. 
St   Spmdidii    (BtAliMp  of  TremelhenAf  in  Cyprus,  in 

the  Fourth  Century).      [Sir  Robert  Gore  Booth, 

Bart]     Byzantine  School 
Portrait  of  San  Juan  de  la  Cnix.      [Sir  John  Nugent 

Bart]     Lo  SrAtijroLtrrro  (Ribera). 
Holy   Family.      [Sir  John  Nugent    Bart]      Gvzk- 

omo. 
Madonna  and  Child.     [The  Lord  Chancellor.]     Sab- 

M>FERKATO. 

Holy  Family  and  St  John.     [Sir  John  Nugent  Bait] 

Titian. 
Holy  Family.      [The  Maniuis  of  Ely.]     After  Aji- 

T>llE.l  DEL  SaBTO. 

Holy  Family.      [The  Earl  of  PortarHngton,]      After 

AxDRjd.\  DEL  Sa«to. 
The  Cup  found  in  B«i^janiin*s  Sack.      [The  Earl  of 

Miltown.]     Pouagor  (Le  Bran  t}* 
Mart>Tdom  of  St  Sebastian.    [Laid  Ward.]    Gumo. 
St  Cedlia.     [John  Fan^ll]     Carlo  Dolct  (V). 
St  Mary  Magdalen.   [Sir  John  Nogvnt,  Bart]  GrTDO. 
St.  Catherine.      [Alexander    McCarthy.]      DoMiOfi- 

Madonna  and  Child.     [Marquis  of  Ormonde.] 

The  Holy  Family.     [The  Duke  of  Leinater.]     Akimuca 

DEL  SAftTO. 

Marriaije  of  St  Cstherioc.     [Stephen  Simpson.] 

Th»  Madonna.      [Sir  John  Nugent,  Bart]      Sxaso^ 

FKKRATO. 

St  C^jdlia.      [Sir  John  Nugent,  Bart]    Paolo  Va- 

liOKfiSH. 

The  Nativity.  [The  Earl  of  Charlemont]  Gtt^Lio 
Romano  (?). 

An  Interior,  with  Christ  Blary,  and  Martha.  [The 
Earl  of  Fortarlingtofl.]     STKiw?m'Tcx. 

Triptych :  repnsen^g  in  the  central  compartmittl 
the  Adoration  of  the  Magi ;  on  the  right-hand  itdit 
tlie  Birth  of  our  Saviour ;  on  the  left  the  Cb^Cttl»- 
cyoTu  (This  picture,  said  to  have  been  in  Qnm 
Mary'i  Chapel  at  Uolyrood  Pataoe,  was  prvsumted  to 
an  ancestor  of  the  owner  by  the  celebrated  Mademoi- 
selle de  (juerouJalle,  Duchess  of  Portsmouth.)  [Lord 
Talbot  de  Malabide.]    ALniarr  Dt  kkk. 

St  Peter  Denying  Chriit  [The  Earl  ofBeesborongh.] 
Gkrard  SSGHKIia. 

St  Francis  Beoeivhig  the  Five  Wounds  on  Mount 
Alvemo*     [Chnries  Molloy.]     DoaaxirmNo  (?), 

David  with  Hea<J  of  <loUttth. 

Holy  Family.    [Julm  (iiKson.]    Pikrino  dei.  Vaga. 

David  with  Head  of  t^ollath.  [Sir  Compton  DomviUe* 
Bart]     LtQ5EL  SrAPA. 

St  Paul     [The  Eari  of  Charlemont]     VAxnrcKL. 

Jephtha'a  Ra«h  Vow.  [The  Eari  of  EuniskiUen.] 
After  RiTBENS. 

Vi»il  of  the  Centurion. 

Madonna  and  Child. 
Carlo  Doixts. 

The  Asimmption.       [Sir  Compton  Dom^'ilk:,  Bart] 

DoMKXlCHINO. 

Coronation  of  St.   Catherine.       [Sir  John   Kugsit 

Bart.]     CarivO  Maratti. 
Mftdouna  and  Child.     [Liirrl  Wanl]     Titian. 
St  Jorome.      [Rt  Hon.  E.  More  0  Fermll]      Fsn- 

RARL 

The  Madonna  Addolonta.      [Lord  WanL]      Cablo 

DoivCB. 

Saint  Agnes.    [Heniy  Graitan.]    Eijzabeth  Sirjni. 
MfHminft  iy](i  Child.    After  Raftaellk. 


[F.  W.  Brady.]   RranauatnT. 
[The  Earl  of  Poftartbigloii.] 
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140. 
14J. 


The  Mouth  of  the  Scheldt    [Charles  Brien.]    Back- 

HUTSEN. 

Storm.     [Charles  Brien.]     Backhutsen. 

An  Interior,  with  Groups  of  Figures.  [W.  M*Kay.] 
Battkm. 

Horses  Crossing  a  Rivulet   [J.  H.  RdcL]  Berohem. 

Landscape,  with  Figures  and  Buildings.  [The  Earl  of 
Portarlington.]     Berohem. 

Landscape  and  Figures.  [John  Gibson.]  Beb- 
OHEM  (?), 

Cattle  Crossing  a  Stream.  [The  Earl  of  Portarlington.] 
Berohem. 

Portrait  of  an  Italian  Nobleman.  [Rt  Hon.  Alex- 
ander Macdonnell.]     Bordone. 

Battle  Piece.    [The  Earl  of  Portarlington.]   Borooo- 

NONE. 

View  in  Venice.     [Marquis  of  Ely.]     Canaletto. 

View  in  Venice.     [Marquis  of  Ely. J     Canaletto. 

View  in  Venice.  [The  Earl  of  Portarlington.]  Cana- 
letto. 

View  in  Venice.  [The  Earl  of  Portarlington.]  Cana- 
letto. 

View  in  Venice.     [Lord  Ward.]     Canaletto. 

Interior  of  a  Venetian  Palace.  [Rt  Hon.  Alexander 
Biacdonnell.]     Canaletto. 

Companion  to  11 7.  [Rt  Hon.  Alexander  MacdonnelL] 
Canaletto. 

Landscape,  with  Latona  and  the  Clown.  [Sir  Compton 
Domville,  Bart]     Caracci  and  Domenichino. 

Head  of  an  Old  Man.  [Sir  John  Nugent,  Bart] 
A.  CAii.\cci  (?). 

The  Dutch  Larder.    [The  Earl  of  Bessborough.]    Snt- 

DERS. 

Marine  View.     [The  ISIarquis  of  FJy.]     Dubbels. 
Battle  Piece.     [H.  We.^tropp.]     Bokgognoxe. 
Village  Fetitival.     [Mrs.  Bam-.]     Tenters. 
Roman  Ruins,      [yiarl  of  Milto\ni.]      Claude  Lor- 
raine. 
Domestic  Poultrj'.    [The  Earl  of  Miltown.]    Honde- 

CO<JTER. 

The  Horse  Fair.     [Henr>'  Grattan.]     Wouvermans. 
Old  Lady.     [.lohn  (Jibson.]     B.  Denner. 
Coronation  of  Constantine  the  Great  (sketch  for  a  large 

picture).      [llenr\'  Hodpion.]     Raffaei.le. 
Portrait    of  Lord  Newport.       [Lord  Portarlington.] 

Vandyck. 
James  the  First  and  his  Family.     [Henrj'  Rosenthal.] 

Mytens. 
Bacchante  and  Satyrs.     [The  Earl  of  PortarHngton.] 

N.  PoissiN. 
[Portrait  of  King  William.    [John  Bloomfield.]    Van- 

DYCK. 

Portrait  of  the  Earl  of  Strafford.     [The  Marquis  of 

Ormonde.]     V.vn'DYck. 
Prince  Anti«Khiw,  (^ueen  Stratonice,  and  the  Physician, 

Erosi.Htratus.      [Sir  John  Nugent,  Bart.]     J.  Van 

Eyck. 
Dutch  Boors  Smoking.     [The  Rt.  Hon.  Judge  Ball.] 

OSTADE. 

The  Family  of  Charles  I.     [The  Marquis  of  Ormonde.] 

Vandyck. 
Ca»sar  Borgia.     [The  Fjirl  of  Charlemont.]     Titian. 
Full-length  Portrait  of  Henrietta  Maria,  accompanied 

by  Sir  Jeffn'y   Hudson,    the  Court   Dwarf.      [The 

Earl  of  Portarhngton.]     VANUYtK. 
River  Scene.    [The  Marquis  of  Drogheda.]    Decker. 
Dead  Game.  [The  Earl  of  Miltown.]  Hondecooter. 


142.  Horses  Watering.    [The  Eari  oflliltown.]    Wocteb. 

MANS. 

148.  Scene  in  Holland.    [The  Lord  Chancdlor.]    Van  bKi 
Neer. 

144.  Fete  Champetre.     [John  Gibson.]     Wattrac. 

145.  Halt  at  the  Smithy.     [The  Marquis  of  Elj.]     Wor- 

vbrmans. 

146.  Dutch  Interior.     [John  La  Toache.]     Ostadk. 

147.  Vulcan  and  Venus.    [W.  Knox.]  John  Van  Kissei. 

148.  Forfj^e  by  Moonlight    [The  Lord  Chancellor.]    Pmn 

WoirV^ERMANS. 

149.  The  Swing.     [The  Eari  of  Mfltown.]     Watteac. 

150.  Landscape  and  Figures.    [The  Lord  Chancdlor.]    Ti- 

NiERS  and  Artois. 

151.  Landscape.      [The  Lord  Chancellor.]     TomEKS  tod 

Artois. 

152.  Wood  Scene,  Hunting  Party,  &c.     [The  Marquis  of 

Ely.]     Wynants  and  Wouvermans. 

153.  Early  Mom.     [Mrs.  West]     Cuyp. 

154.  Halt  of  Cavaliers.    [The  Blarqiiis  of  Ely.]    Wouver- 

mans. 

155.  Fete  Champetre.    [The  Eari  of  Miltown.]  WAiTEAr. 

156.  Musicians.     [The  Earl  of  Miltown.]     Trnucr& 

157.  A  French  Sea-port—"  Evening."     [The  Eari  of  Mil- 

town.]    J.  Vkrnet. 

158.  Group  of  Figures.    [John  Bloomfield.]    French  School. 

159.  Musicians.  [The  Earl  of  Charlemont]    TurroRKTTO. 

160.  Landscape,  with  Banditti   [James  £.  StopfonL]  Sal- 

VATOR  Rosa. 

161.  Landscape,  Figures,  and  Waterfall       [The  Eari  of 

Miltown.]     Salvator  Rocia. 

162.  Landscape,   Figurea,   and   WaterialL     [The  Eari  of 

Miltown.]     Poussnr. 
168.  A  French  Sea-port,—"  Morning."     [The  Eari  of  Mil- 
town.]     J.  Vbrnet. 

164.  Marine  View.     [Peter  La  Touche.]     Vkrnit. 

165.  Head  of  an  Old  Woman.  [The  Eari  of  Ponariington.] 

Martin  dk  Vos. 

166.  Cattle,  Figures,  &c     [The  Marquis  of  Ely.]    Crrr. 

167.  Portrait  of  Henry  VIII.  [The  Earl  of  Portarlington.] 

Holbein. 

168.  Portrait  of  a  Lady.     [Sir  John  Nugent,  Bart]     Flo- 

rentine School 

169.  Head  of  an  Old  Woman. 

170.  Portrait  of  Catherine  MaoCarthy,  the  gr«'at  Conntex*  «f 

Desmond,  at  the  age  of  146  years.      [The  Knight  «^ 
Kerr>'.]     Ger.\ri>  Doiw. 

171.  Portrait  of  Vossius.     [Thoma**  Ford.]      S.v>dr.\kt. 

172.  Tlie  Cavaliers.      [The  Duke  of  I>»in!iter.]     i  v\r. 

173.  Venus  Chiding  Cupid.     [James  Dalv.]      C<  »krixk^.i«  .. 

174.  Old  Age  and  Youth.     [ITie  Eari  of  Miltown.] 

175.  Scene  on  the  Ice  in  Holland.      [The  Loni  Chjinte  U-r.] 

H.  W.  StniDKTXK. 

176.  Shepherd,  Shet»p,  and  Goats.     [Lady  Juliana  liayly] 

KOSA  1)1  TlVOLI. 

177.  Portrait.      [Sir  John  Nugent,  Bart.]      Ei.i/..  Sir.\m 

178.  Interior  of  a  Guard-room.     [AVilliam  M'Kay.]     Pa- 

I.AMKI)E.S. 

179.  Head  of  an  Old  Man.     [The  MarquLs  of  Ely.]     Kkm- 

BRA.NDT. 

180.  Cupid  Breaking  his  Bow.   [The  Earl  of  Portariingtou.] 

GlERCIXO. 

181.  Adam  and  Eve,  with  Cain  and  AbeL     [The  Eari  U 

Miltown.]     LicA  Giordano. 

182.  Head  of  au  Old  Woman.      [Marquis  of  Ely.]     Rm- 

BR.VXDT. 

183.  BIercur>',  Argus,  and  lo.     [Rt.  Hon.  Alexander  Ma«.- 

doiuiell.]     PkKiioi'T. 

184.  Italian  Vineyard.     [Kt  Hon.  Alexander  MactionnelL] 
1H5.  Portrait  of  the  Artist.      [AV.  MKay.]      Dexner. 

186.  Portrait  of  Geronimo  Prioli,  Dogi»  of  Venitv,  S»n  of 

Antonio  Prioli,  Pnxnirator  of  St.  Marii.      [Rt.  Ilt<c- 
Alexander  Maedounell.]     Titian  (V). 

187.  Venus  and  Adonis.     [Rt.  Hou.  Alexander  Macdon- 

nell.] 

188.  Italian  Landscape.      [Rt  Hon.  Alexander  Macduo- 

nelL]     SwAJivoELT. 
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189.  reiDAk  Shiding  a  CAodlo.      [Marquis  of  Watcrfonl.] 

UosmiofisT. 
ISa  Tbe  Tooth  Drmwcr.     [Maiqais  of  Ely.]    After  Gk- 

ILARD  DOUW. 

191.  LcwUng  Hay,  Cume^  3tc,    [The  Rt  Hon.  Jadgc  Ball] 

CrTP. 
llr).  MAriitfi  Piece.    [The  EarlofPortarlington.]    Van  de 

Yei.i>e, 

195.  Liin*lsaipe  and  Figures.  [W.  M'Kur.]  Hobbkma  (V). 
194-  Child's  Head.     [Alexander  McCarthy.]     GiTn>o. 
105.  Belling  the  Cut     [Lord  Ward*]     XkifiEKS. 

196.  Njmph*  Bathiug.     [The  Marquia  of  Ely.]    Pcelem- 

lUCIIG. 

197.  Portrait  of  Gerard  Douw.  [The  Earl  of  Portarlington.] 

Gi^itAJtii  Dorw. 

198.  Fiancis  Thomas  of  Savoy^  Prince  of  Carignan.     [The 

Lord  Chancellor.]     Vandyck. 

199.  The  Alchemist.      [John  Gib:K>n.]      Alter  Gerard 

Doirw. 
SCO.  Landscape,  with  Water  Milt     [The  Lord  ChanceUorr.] 

201.  Head.     [Sir  John  Niiffcnt,  Bart.]     Greuzk. 

202.  Head  of  an  Old  Womun.    [The  Marquis  of  Drogheda.] 

RKMJIBAJtDT. 

foa.  Harai  at  Play.     [John  Gibson,]     Paui.  Potter  (?). 
204.  Landacape  and  Cattle.      [Charlie  Bri^n.]     DoK£Mt- 

CKoro. 
tO&.  Landacape,  Cattle^  and  Figures.      [Charles  Brien.] 

Vajr  DB  Vixr>E. 
20€u  Portrait  of  a  Lady  (on  panel),      [Sir  John  Nugent, 

BarL]     Titian  (?). 

207.  Portrait  of  Leo  X.    [John  La  Touche.]    Gitnjo  Ro- 

MAXo  (after  Raphael). 

208.  Portrait  o(  the  Artist,     [The  Earl  of  Portarlington.] 

Rjuibrandt. 

209.  Meeting  Room  of  Three  Sodfltiea  of  Rhi'toriclans, 

which  existed  at  Haarlem  in  the  Seveni^cmth  Cen- 
tury,    [J.  U.  Reid-] 
910.  lADdicap«,  with  Figures,     [llie  Earl  of  Ennl&killen.] 

G.  POLSSDI  (?). 

211.  Aitr^inomy.    [Alexander  MK-rtrlhy,]    DoMBfttummo. 

212.  Tdptych:  The  Adoration  of  the  Ringa.      [Sir  John 

Nugent,  Bart.]     Lucas  V.VTff  LKVTiEN. 
218.  Study:   Heatls  of  Wolvt^a.     Quaiml. 

214.  A  S^-Port,  with  Vesseb  undi^r  8alL     [Sir  John  Nn< 

gent,  Bart.]     Salvator  Ro?4A. 

215.  lotenorofaChurch.    [The  Lord  Chancellor.]    Nkkts. 

216.  Siiawt  at  Sea.    [H.  WestrcFpp.]    CL,irDE  Loubaisf, 

217.  LaiMbcapP  and  Figures.      [Earl  of  MUtxiwo.]      Sal- 

vator ROKA. 

218.  Drawing  the   Net.       [The  Earl   of  Portarlington.] 

G.  PoL^ssiif. 

219.  Comjianiou  to  No.  918.  [The  Earl  of  Portarlington.] 

G.  Poussor. 

220.  unking  the  Cow:  a  View  near  Dordrecht     [John 

La  Touch*.]     Ccnrr. 
291.  Portait  of  the  Duke  of  Alva.     [The  Earl  of  Portar- 

lingtoQ.]     RuuKSs. 
222.  Land-Hiape.     [The  Earl  of  Portarlington.]     Clactdb 

LORIUINE. 

220.  Landscape  and  Cattle.      [The  Earl  of  Portarlington.] 

MnroBKRON. 
2i4.  Worwly  Latidflcape:  Duck-ihooting.       [The  Earl    of 

Besebfirongh.]     WATKitix>n. 

225.  Bacehaiwlions.     [The  E/trl  of  Miltown.]     RunE^s. 

226.  RuiuA.     pllie  Marquis  of  iJro^heda.]     Pansini. 

227.  Hurdy-Gurdy   Bi»y.      [Hie  Martin b  of  Dnigheda.] 

RomRA!CI>T  (?). 

228.  Mount  (Uympn^  Assembly  of  the  Gods^      [Sir  John 

V..r..„r      liipt,]       MlUXARD. 

229.  II  [AleJtandiT  MHTarthy.]     Ncmiari. 
2i^0.   P                     Kjirte*  L^  presented  by  Jaracs  Stopford, 

itbliMii  of  Cloyne,  1742,  to  Dean  Swift,  and  l«ft 
ttadk  again  to  him  in  the  i>ean's  will.     [Jama  E. 

Stopjfonl]       VAJtDYCK- 

Portrait  of  Thonm*  Lord  Fairfax.     VAifDifCK. 
Filing  a  Salute     [The  Earl  of  Miltown.]     Pet&ks. 


233.  Landscape  and  Figures.       [The  Marqula  of  Ely^] 

234.  Miwioal  Concert.    [The  Earl  of  Charlemout.]    M.  A. 

Cakavaogio. 

235.  Lantlscapc.      [The  Marquis  of  Drogheda.]      CtAUDB 

LORRAINK. 

236.  RirerScenc  in  Holland.    [The  Marx|uia  of  Drogbeda.] 

VxSt  OOTKN- 

237.  Landscaiie     [The  Marqidi  of  E!y.]     RirrsDASi^ 

238.  Portrait  of  Lady  Thurles.     [Sir  Jolm  Nugent,  BarL] 

Vajjdyck. 

239.  Land^ape.  [The  Lord  Chancellor.]  Salvator  BosA. 

240.  Cattle  in  a  Landacape.     [The  Earl  of  Portarlington,] 

A.  Vax  de  Vkldk, 

241.  Meleager  and  AtaknCa.      [The   Eaii  of  Miltown.] 

Alkar  Rimiors. 

242.  Venus  Di^rming  Cupid.      [John  Gibson.]      French 

Schoifl 

243.  Merr>'-Making.     [The  Rt  Hon.  Sir  Wm,  Somerville, 

Bart^]     TENiKns, 

244.  The  Good  Shepherd.     [John  Gibson,]     CaRAOd  (?> 
246.  Scene  in  Holbuiil     [The  Rt  Hon.  Sir  Wm.  flomcr- 

ville,  Bart]     TiLiuiiu;. 

246.  FuE-length  Portrait  of  Charles  I.      [The  Marquis  of 

Urni'inde.]     After  Vanhyck. 

247.  Portrait  of  a  Friar.      [The  Earl  of  Portarlhigtoo.] 

After  Titian. 
248*  Queen  Henrietta  Maria.     [The  Marquia  of  Ormonde,] 

After  V.iNDYCR. 
249.  FaniLly  of  Jan  Steen.    [Henry  G rattan,]    Jam  Stbb3V. 
230.  Portrait  of  a  Burgoouuifter.      [Lord  Ward.]      Ksii- 

IIRAHUT, 

251.  Landscape  and  Figures,     [ITie  Earl  of  Portarlington.] 
TfiSiiiriLs  and  Vam  ui-lh. 

262.  Landscape  and  Figures.    [The  Earl  of  Portarlington.] 

Tkkikiw  and  V.tstiDtN. 

263.  Flowers,     [Lonl  Ward.]     Vaw  Os. 
254.  Fruit     [l^ord  Ward]     Van  Us. 

26  5.  Port  ruit  of  Isal  ^ella,  A  rch  d  uchesi  of  Austria.  [J .  Bioom  - 
tielii]     Mler  \'ANi>Yt7K. 

256.  Landscape.     [T.  Tef^s]     G.  Poussix  (V). 

257.  NareisBus.     [T.  Te^**-.]     M.  A.  da  Caravaooio  (?). 

258.  A  Collection  of  original  Drawings,  by  the  rUd  Maatera. 

[Henrir'  Arrowsmith.]  Rakfajkli.k  (two  Studiea  for 
FresKr^Tes),  the  pruptrty  of  Colont:!  Colomb.  Par- 
MiiiLV^'o  (three  SfM^dmens  In  one  Frnme^ — one  in 
pen  and  wo-^ihr  one  in  red  chalk,  and  one  in  ehalk). 
A  Sacritice,  AjrtU>A>o.  Pupil  of  PARMmiANu  (in 
wash).  HiJy  Family ^  Axuako  ([leu  and  wash). 
GiusKppE  Galleotti  (Study  for  Fresco).  Grv- 
sBi'PE  Galleotti  (Study  for  Frtaco).  GtVhEnrr. 
Galleoiti  (Study  for  Fresco).  A  Battle,  Lucca 
GioMDAso  (sepia  wash).  Sacrifice  by  Abraham, 
Andrea  La(m  hi  (wash),  Woundrd  Horse,  Tie- 
POLi  (wash)-  Studies  of  St  Michael  Griuo  f  wash 
and  penjl.  Kepen tatter  of  Sl  Peter,  Gtit>o  (wanh 
and  pen).  Slutiy  for  Crowning  a  Sunl^  Frances- 
tiiiNL  The  Titans,  xV.  Caracci  (pen  and  wash). 
Sai n  t,  Ml  Ki  LiiO  ( pen  and  wash).  A  Study»  Cla udr 
(l>cn  and  waish).  landscape,  Swaneveijjt.  Three 
Subjc<*t»  in  *mc  Frame  (in  Pencil)  BoitriiEii.  Land- 
icajie^  BoriiibiU.  Landscape^  Paul  Bkil  (iodigD 
wash).  Ship  in  a  Gale,  Baoejilty&rn  (n^as^. 
Shipping,  RiET^THocr  (water-colour).  Abraham 
and  the  Angi^ls,  KEMnjuNr>T  fft'ash).  Stormy 
WfuthtT,  Van  Driei^st  (Wash).  CompanioOf  Vaji 
DuiELST  (V\'aAh).  Cunversatiun^  De  Bointa  (wa- 
ter-cohmr).  Studies  of  Tn-es,  HursDAEL  (in  red 
chalk).  Studies  of  Treea,  Rt'YsnAEL  (in  red  chalk). 
PoiJiMnKRn  (in  wash).  Van  DiUELffT  (Indian  ink 
wash).  NiLttjLO  Poitfiscr  (oolour  wadt);  Van- 
r»TCE  (Indian  ink).  Pabisklli  (sketch  in  blaek 
chalk).  L«nd«ape»  Roubssait,  Pupil  of  Swaitb- 
VELiiT  ("m  chalk).  The  Fortune  TeWcr,  Callot. 
Hoi^AHTii  (in  wash).  Engli«h  Sporta^  Hogarth 
(wd^h  and  e<dour).     Landscape,  Gaxnarorocob  (In 

cunle  chalk).  
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25i.  Tlie  Eutombm^nt     [C.   Coppinger,   Q.C]      James 

Baiiry,  R.  a. 
2^0.  Portrait  of  Uvt  Ute  Earl  of  Chirlcmont  (u33flni»hed). 

[TlTit;  Earl  of  Charlemont]     Hqoartii* 
26L  Venus  chiding  Cupid.     [The  Earl  of  ChirlemouL] 

Sir  Joa»iL  a  Revnolpb. 

262,  LADibci»|>e,  with  Sheep  and  FigufM,    [8.  CArtwtight*] 

GeOKOH  UttHtLASD, 

263,  Portrait  of  the  Marquis  of  Bdontroee.     [The  M&rqim 

of  Ormontku]  WiasiNO, 

264,  Portrait  of  Lttdy  Caroline  Damer.     [The  E*rl  of  Por- 

tarlin^on,]     Anokuca  KAirrrMAX. 
266.  LAndacope  with  Fignrea.     [Sir  Jotin  Nugent,  Bart] 

ZtiCxUtELU. 

266.  Portrait  of  Sir  Richard  Woisle^,  ifi  the  uniform  of  the 
Ule  of  Wi^ht  MilitiA.  [The  Earl  of  Yarbomugh.] 
Sir  Joshua  Reynolds. 

2r>7.   Lady  iind  Child.     [Edward  Cooper-]     RostNET. 

268.  Portrait  of  Prince  Charles  Edward,  tlie  *'  Pret«nd«r.*' 

[J.  H.  Rdd.] 

269.  Hare  and  FniiL     [The  Marqttb  of  Ely.]     Bbsc'HXIT, 

270.  Italian  Landscape,     [H.  Westropp] 

271.  Doj^s.     [II.  Luacombe.]     G.  Moki^jto. 

272.  The  Flight  of  Europa.     [Charlea  Brieu,]     Buschett. 

273.  AStuily.     [Robert  Smith.]     G.  Morla.\d. 

274.  Portrait  of  Oliver  CromwdL  [Chaa.  Brien.]  Wauuoi. 
S75,  Subject  from   the  Hilton  Galkiy.      [Samuel  Cart- 
wright]      FI7&ELJ. 

276.  I^ub  XIV.  in  the  Gardens  at  VerBailtesw     [The  Earl 

of  BeSifibtirough-]     Van  i»eb  Meulbw. 

277.  Portrait  of  Sir  Jorfitta  Rirynohlj^     [Sir  Vere  da  Ver«, 

BarL]     Sir  Ja^HUA  RErvoLDa. 

278.  Second  Stage  of  tint  Harlot'g  Prt^gresk     [Tb«  Earl  of 

CharlemoQt.]     HoGARnf, 

279.  The  Datice.     [Eari  of  Mil  town,] 

280.  Portrait  of  the  Duchess  of  Orieana.    [The  Ettrl  of  Poi^ 

tarlingion.]     8iu  Pbtrr  Lely. 
2**1-  Roman  Landscape.     [S.  Simpson.]     Wiiao.v. 

282.  Landscape.  ,  [Lord  Ward.]     Wilsijn. 

283,  A  Portrait. 

2«*.  Edmund  Biirke,  [J.  Bloomfield.]  StH  JoAttVA  Rey* 
NOLTtS  (?). 

286.  Portrait  of  Mias  Munroe.  [The  Marquia  of  Ely.]  An- 
gelica Kauffman. 

286.  Portrait  of  Sir  Peter  Ldy.     [Jamea  E.  Stupfoid.]    Sm 

Piter  Lely. 

287.  Caricature  of  Banka^  afterwards  Lord  Aylc»burj%  Lord 

MiUowHj  Frank    Burton,  afterwards  Lord  Conyng:- 
hani^  and  Lord  Charlemoiit.  [The  Earl  of  liiltown.] 
Sir  Joshua  Rki'N'oij>s. 
Caricature  of  Henry  of  Stratfan,  Sir  W,  Wynne,  Lord 
Charleuiont,  and  another.     [The  Earl  of  Miltown.] 

SiK  JosiItTA  RkTTCOUJiS, 

Caricature  of  the  First  Lotd  Miltown^  and  Lord  Naaa, 
afterwarda  Lord  Majo,  [Lord  MOtowo.]  Sib 
JoantrA  RsTMouDo, 

Execution  of  a  Spy.     [Thfl  Rer.  Ogle  Moot©.]     Bi- 

Hagar  in  the  Wildeme«i,  [Sir  John  Nugent^  Bart] 
Roman  Forum.  [The  Earl  of  Miltown.]  Paxs^iuj. 
The  Lady's  Liint  Stake.     [The  Earl  of  CharlemonL] 

HoCiAKTFl. 

Honian  Ruin*.     [The  Earl  of  ftfiltown.]     PAiraHTi. 
The  Gutea  of  Cakla.   [The  Earl  of  Charli^oaL]   Ho- 

GARTIf. 

296.  Christ  and  the  Satnaritan  Woman  at  the  WdL    [The 

Earl  of  Miltown.]     PAJfXi?*L 

297.  Angiela  at  Pky.      [Hon.   Richard  O'Grady.]      De 

Grry. 

298.  Companion  to  No.  297.     [The  Hon.  R  O'Grady.] 

De  Gbet. 

289.  Portrait  of  Archbbbop  Uasher*     [B.  Pearaon,  ItD.] 

SOO.  Portrait  of  PhiJip    Stanhope    Earl   of  Cbeatcrtidd, 

painted  when  he  waa  Lord  Lieuit-flant  of  Ireland  in 

1745.  [The  Hon.  Sir  F.  Stanhope  Bart.]  Thompson. 

SOL  Portrait  of  Oliver  CromwdL      [John   Bloumiield] 

DOBfiON. 


288. 


289. 


290. 


2»4. 
296. 


302.  Portrait  of  King  W^illiam  tike  Third.    [Rlfto  Q«,  | 

William  Somenrillo.]     Sm  Gui»»iiky  P 

303.  Portrait  of  Queen  Mary,  wif^  of  WiMi 

Bloomiield.]     Sir  I^tfkr  Lkj^t. 
S04.  Portrait  of  Charlea  II.      [WiUiam 

PtrKK  Lely. 
305.  Portmit  of  James,  second  Duke  of  Omumda,    [i. 

Smith.]     Sir  G.  ICveulhr. 
a06.  Portrait  of  George.   L>uke  of  .ilbemArU. 

Ruxton.]     Sir  Pttkr  Lkly. 

307.  Portrait  of  M.  Angdo,  of  an  old  date, 

»on.] 

308.  Baochua  and  Ariadne.     [E.  J,  Cooper.]     EoiUKT.^ 

309.  View  of  Calcutta.     [E.  J.  Cooppr.] 

310.  Portrait  of  King  W^illiam  IIL  [S.  U.  IL  BrmA,  1 

Kei^oheb. 

31 L  Portrait  of  Martain  FouJkca,  F,R.a     [Sir  Vm  i 
Vcro.  Bart.]     V.vx  t>En  Ba.vil 

312.  Portmit  of  a  Lady  and  Page.    [C.Kt«ottiJ  Yamij 

313.  Portrait  of  Old  Parr  in  hk  15Sftl  Yoar,  ▲.U.  U 

[E.  R.  P.  Collesi,] 
814.  A  Piet4.     [J.  Whilty.] 

315.  Portrait  of  tlie  lat«  Earl  of  ChjiriMioai    [Tbe  Sa^J 

CharlemonL]     GAiXHiiOKoiitiit. 

316.  Heur^'  Grattan  moving  DeclaratJaii  «f  ] 

in  thi.'  Iriah  House  of  Cocomaoa  (o 
Portrait-.),    painted  in  1780,     [lira. 

WllE.iTUSY. 

317.  Review  of  the  Irish  VI  lligc-fl 

Duke  of  l>dn3ter,]     ^ 

318.  Death  of  Adonia.     [Wm.  .\nuumy.j     J 4 

R.A. 

319.  Portrait  of  D«an  Swift     [G«(»rg«  Gi«ai|ieaB,],. 
320-  FuU-kngth  Portrait  of  Quin  in    '       ' 

John   FftUiaflT.      [Sir   Percy  NugieiiC, 
JosnuA  Rb¥xou>s- 
32 1«  Portrait  of  Patrick  SarslSeld,  Earl  of  Ltt 
Ca*e\*.]     Sir  Godfrey  KjtMLLXR. 

322.  Portrait  of  the  late  EarlofChgrUwwot 

Ch^Aflemont.]     PoMPBO  Bato^it. 

323.  Portrnit  of  the  late  Earl  of  IbtilUiwn.     [ 

MiltowlL]       POMTEO  BaTO.^L 

324.  Portrait  of  the  Earl  Macartney  and  Sir  G« 

ton,     [S.  M.  CaldwelL]     Sue  .J^wfit  a 

326.  Portrait  of  Roger,  or  Kory,  »4 

Co.   Kildare),   one  of  thi  ;  ,i 

"  R*iljcllion'*  of  1641.    [Bigi.*  *.....,  *w 
rail.] 

326.  Portrait  of  the  fir«t  Duke  of  Onnoodo. 
ofOniJonde.]     SiK  Peter  Lkly, 

827*  FtUi- length  Portrait  of  De^n  Swills  pr 
Chapter  to  the  Deanery  Houw  (tJjc 
oak,  preewottid  by  tbe  Artifictfn  of  Dahtifi  at  tJiei 
time.)     [Very  Rev,  Dean  Pakenham.]     BDnMS 

328.  Portrait   of  General   O'Donni^      [Right   H^ 
Mam  O'Ferrall.] 


tTktl 


THE  MODKKN  ^COOQU 

The  Creatjon.     Goaax. 

The  Birth  of  ChriM.     Goabe. 

The  Temptation  of  St.  Anthony. 

Tasslikt. 
Ave  Maria.     SussnAJfjf,  Berlin. 
The  good  Conscience,     A,  CoLOf. 
Sl  ElixaWth  of  Hungrary.  distntMitini;  Alaa. 
,  St.  Peter  repentant ,  after  doDying  difil^ 

GuKuix  Fii^ 
Death  of  .1  udtd  lacariot     pAiiusr  OuBsta  F^^ 
Piiradi«e  U»^.     Gaurixi.  UtrEAtuiE 
Sl  HugueA  praying  iu  tia«  Forasl.    fiUifxrcrsr. 
The  Flight  into  KgypL     Emuji  Lltcvaftm. 
^'  Suffer  Utile  children  Iu  vuam  laiUto  Mfc*     Fa 

Gek»-5  Cork,  BnisaelsL 
SL  Cecilia,     MATfiiELV  LouvaJiv 
Reaignation.     AxGca,  AMmmp^ 
The  Holy  Family.     TxYMAXt^  Br 
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THE  FINK  ARTS— PAINTINa 
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S4t.  The  Sftciiftce  of  Abr&haio.     h,  Toohdbcksk,  Bms- 

^5«  The  Cominiiiiiofi.     Adklr  Klydt,  Brussels. 

ti(k  Juditlh  besring  the  Head  of  Htrlophemes.    TnoxAS, 

BnoMcls. 
$47*  Sl  Eli£abeth  of  Hunganr.     [B.  M.  tbe  King  of  th« 

Bdj^isna,]     A.  Db  Kbyser,  Antwerp. 
848.  Jodith  kwmring  the  H««d  of  Uoiophernes.    Vam  Root, 

Antirerp, 
S49.  BcbMcm.    [H.  «L  Tlu  Eiog  of  the  Bdgiaiii.]    Fob* 

TAXLi*  BnisBdB. 
Mh^  Hm  Adonitloiu    Yajv  ScHBirDKL,  Bromlft. 
3^1.  St.  M&iy  MagdAleru     Yak  Skverdonck,  Briuiels. 
$bt.  The  Prayer     Taymaics,  Bnuads. 
f$3«  The  Temptation  of  St  Atithonj.       [E.  &L  the  King 

of  the  Belgians.]     GALuaT^  Braaaels. 
8^4.  The  Last  Moments  of  St.   Hemacle.      BSLLEMAxa, 

Afiturerp. 
ft&5.  The  CmdfixJoa.     Houze,  Brussels. 
Sa6.  Jftoobntid  RacbeL     BKLiJCMAXf^  Antwerp.' 
^57.  Chruit.     **  Ego  sam  Via  et  Vita."    GuFreatB,  Ant- 


158. 

i€0. 

862. 
863. 
884. 

8S5. 
866. 

867. 

36B. 


Hr. 


87L 
87f. 

873. 
374. 
8Td. 
$78. 

877, 

S79. 
860. 


h: 


868. 


864. 


887. 
888. 

889. 
8^0. 
801. 
892. 
893. 
8»4. 


The  BtoMed  Vlrgia   and  8t  John  standlDg  tj  the 

Croes.     J.  A.  KjttJSKiiAX,  Jz.,  Dricbergen. 
Hannah   brin^g  Samtie]  to  the  High   Priest  EIL 

HuKBjrRK,  Fnissia. 
Christ  Mid  the  Uttle  ChUd.     (St  Bfatthew,  chap. 

xviii  rer.  4.)    T.  A.  RitcsKMAHf  I>rtcberg«a. 
The  Daughter  of  Hefodias,  with  the  Head  of  St.  <fobn 

the  BaptiM,     SGBEAt>E&. 
Eaih«T  Accoalog  Hamaa  to  Ahasoeros.     Lm^m. 
Thu  Flight  into  Egypt    ScetrsTZK. 
Chnst  prophesying  the  Destructioa  of  Jemsakm.  [H. 

M.  the  King  of  PruMia.]  Bbgaa. 
The  Birth  at  Chri^  PurrROWaKi. 
Both   follows  Kaonii  in   her  deitarture  from  Moab. 

Con«T  SptziA,  Rome. 
Jesus  Christ  ami  the  Woman  of  Samaria.    Cammadk. 
Jesui  Christ  Cunng  the  Mother-in- Law  of  St  Petor. 

VlAKfJOT. 

The  Prayer.    Lbpaitiul 

Chri«t  drrvifig  the  Devils  out  of  Che  poeaoiied  Men. 

JoffPf  TllACT. 

The  Deluge.     [W.  Jones.]     F.  Dahby,  A,R.A. 
The  Communion  (in  a  Catholic  Church).     [U.  A.  J. 
Munro.]     8.  A.  Hart,  R.  A, 

The  Prayer.     J,  Lica*. 

Datila  a*king  Forgiveneas  of  Sampson.  W.  8.  BuitToif. 
A  Friar  at  bis  DevoCioiia.     PicusitsQiLLf  R.  A. 
Angds  appearing  to  the  Shepherda.     [Rotiert  Smith.] 

Wektalu 
T)ir  Holy  Family,     [A,  D.  Cooper.]     A.  Coopkk. 
The  BLidonua,     J.  Maorath. 

Fort  Abraham  in  Corfu,  Wtkinf;  towards  the  Island  of 

YidOf  and  the  Coast  of  Alli.mia.     Majl  Sciuutxr. 
Sketch  in  Corfu — View  from  Benejcza  kwliiiig  towArda 

Cn  Caoone.    Max  Sc  UMttT. 
View  towards  the  Citsdd  of  Corfa  and  Coast  of  Al- 

liania.     Max  Sciuimr. 
EHlmnee  to  the  old   Harbour  of  Corcyrft.      Max 

Sotncmr. 
Genoreva  with    her  ChiJrl,  Schmcfzenrekih  (Eighth 

Century.)    SnwxiiBUcit. 
A  Lands^pe,  with  Nymptr»  Uaibing.     G.  BvotKB. 
A  Vintage  Festival  in  Ischin.     CnKTrta, 
A  Soene  on  the  Nile — *' DillicuUios  of  Embarking." 

KftimSkC'iniKK. 
Fmit  and  Flower*.     Diktricm. 
ppoce*(ton  with  Torchea  by  Moonlight     J.  PisuiRUMf 

Zatpb<»n. 
St  Giovanni  in  Latvrana,  Rome.     ScHUi;rz. 
Lund)  in  the  Deaert.     Kurr/^cnMER. 
The  Angt'I's  Horn,  in  Switzerland.     EzrausiiAROT. 
A  Mendicant  Friar.    Ngrkkz. 
Vallej  of  Chamoani.     BcinscH. 
Maternal  Love.     McYsa. 


305.  Avalanche  it  tht  G«Mn  Iskit,  Upper  Auilria.  Holl- 
sTEiat. 

8^6.  Leave-taking  of  a  Condemned  Criminal  with  his  Fa- 
mily.   BiarDix. 
B97.  Caatle  of  Lueg,  in  Camiola.     BmuMAirK. 
398.  View  in  Inspruck.     [H.  M.  the  King  of  Pruaaia,] 

KAhKREUTH. 

SiJ9.  Tin?  Weisse  Horn,  ftom  the  Nicolai  Vale,  Switxeriand. 

E.  ITOLJATKIN. 

JOO.  The  Yoang  Princes  in  the  Tower.    Vbrrktijt. 
401.  Ithaca,  looking  towmrda  Greece.    Max  Souiiiit. 
40:2.  Bull-huntiDg  io  the  ItalJjui  Fashion,     a  8tkpve4:k. 

403.  Landscape — Winter.     Mbykr. 

404.  Landacapef  with  Cattle.    Vc»n  dbr  Bubcic 

406.  Pier  of  Osteode  during  a  Storm.      [H,  B.  H.   the 

Prince  of  Ptuasift.]     Acueeibach. 
406.  Martiniiwand — A  View  near  InAprdcL     [U.  IL  tbt 

KiJig  of  Pruiaia.]     Kalilreutii. 
407*  A  SwiAfi  Landscape — Canton  UrL     Seiffkbt. 

408.  Capturod  Bandltd  taken  to  Prison.    Nbrekk. 

409.  Scene  from  Roman  life— Lower  Orders.    Purronita. 

410.  Scene  of  an  Inundation  in  North  HolUnd  in  182ij,  by 

Moonlight    C.  J.  L.  Poktmajt,  Cleves. 

411.  The  Sleepy  Nona.    Pigroniua, 

4 1 2.  The  Charitable  Utile  Maiden.     IXmtMXB. 

413.  Swiafl  Landseape,  Canton,  Bone.     Sbxffkht. 

414.  Horses.     Stkffkciw 

415.  Hamilton's  Point  in  Heligoland.     Edward  SciiaitDT. 
41U,  Prince  Waldemar*  of  Prussia,  aupporting  hit  dying 

Phydcian,  Hoiteei^ter,  at  the  Battle  of  Fcroxeahah, 
With  Portraits  of  Lord  HardiBge,  and  othef&  KiuetZ' 

SCHKXII. 

417.  Pantaleone,  ia  the  Island  of  Sleily.     [H.  R.  H.  the 

Prince  of  Pmaala.]     AotiKRUACii. 

418.  A  Winter  Scene  in  Belgium.     Bodimak,  BruaaeU 

4  UK  The  Cook's  Accounts.     [M.  Yand«ihergli«  finiaseb.] 
Dtckmans,  Antwerp. 

420.  Summer  Wild  Flowers     DiETiucii,  Prusda. 

421.  Landscape — Norwe^on  Wintfr.   ^.  T.  Bauob,  Dut- 

»eldorf, 

422.  A  Viait  to  Poor  People.     Caki.  lit  iiwkiu  Diisseldorf 

425.  Oberwesel  on  the  Rhine.     Wit.  KtBut,  Dusseldorf 
424.  Grvtchea   in  the  Dungeon— <FMUt)      C    Bboau. 

Pruasia. 

426.  A  Dispute  over  Cards.    MBuata,  Antwetp. 
42  U,  Brcakflut    Cabolob,  Brujaela. 

427.  Maternal  Happinesa.     Vax  Diuf  Dabu^  Antwerp 

428.  A  Stolen  Kiaa.    Goirs,  Antw«>rp. 

429.  The  Miniature^     TAYUANa,  Brusaels. 

430.  The  Frutt>i»ctl«r.     iiKKKJirAXBT,  Ghent 

431.  The  Flight  of  Henrietta  Maria.     Jambebs,  BruaseU. 

432.  An  futiuior.     ILiESELSSs,  Bruasela. 

433.  D<igs.     [H.  M.  the  King  of  the  Belgiana.]     £.  Vbb 

iHicR.uovBii,  BruaselK 

434.  A  Pilgrim  in  the  Holy  Land.     KjiEMBit,  Antwerp. 

435.  Landscape,     FuAitciA,  Bmaaeb. 

436.  R«tum  imm  the  Chase,     SciiABfiEzica,  Brvssek 

437.  Doves.     Hexri  Voo&dbokbb,  BraawU. 

438.  *'  Tumblers."     HAi£»AKitT,  Antwerp. 

439.  The  Happy  Mother.     Taymans,  Antwerp. 

440.  Tbv  Gate  of  Hafkvilde  at  Ghent     Faamcis  BovhMM- 

oKitr  Ghent 

441.  The  Reopening  of  a   Catholic  Chiifth. 

Antwerp. 

442.  Landscape  with  Cattle.    Qmoouaa 

443.  Young  Girls.     Dr  Yioam,  Ghent 

444.  A  Cook.     Van  Micxst  Bmaiela. 

445.  The  Enemy  of  Farm-yarda^  [M.  Yanilfloberg.]  Bhiaa. 

BritnieU. 
440.  Till?  Laceuuikor.     Kotkrxajc,  Antwerp. 

447.  Fish  Market.     Va^  Re-qknukikk,  Antwerp, 

448.  Morning  Walk.     Fraxcia^  Bnui^ebi. 

449.  Dog  and  Pnpplea.     Ai>oiiPiiB  Jo»8a,  Bntasela. 

450.  llie  CenteaAHan.     Voordbckvb,  Bniseela, 

461.  '« I^ui»  XVir*     [H.  M.  the  King  of  th«  St^gliflA.] 

WArreit!^.  Bfiineiii 
453.  Hibemia.    FA^nnr  Gbsfi  Cokii,  Brmeli. 

So2 
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THE  FINE  ARTS,— PAEXTING, 


n*  A  MasH)f«Warf  crowding  iail  on  the  CcMUPt  of  Holland ^ 

to  clou-  a  lee  shore.     R  J   Sciiotkl,  Kiunpen. 
7%  A  Dutch  VUUgu  by  MooaLigbL     £.  Kostbr^  Am- 


7S.  Swi»  LABdscape.  Sctheitben. 

74.  B^ech  at   Scberemngen,   Uolland,      Caul  AD£X>rP| 

75.  ApoUo  amoDgKt  the  Sbepberda.     C.  Bcolkk. 
7fi.  ChiUifCD  At  a  Brook.     ScHEOfBRrEcu, 

77.  Dotch  Meadow^  with  Cattle  aod  Hcrd^mao.     J,  Van 

Rav£:!(ZwaA¥,  Velp. 
F8L  A  Stuble  with  Hones  and  Figures.     P.  F.  Tax  Os, 

r9.  Sketch    on    the    Reichenbacb,    in  SwitzerUnd.     Lb 

Rauscb,  Duaseldorl 
$0.  Moomhnie.     L.  ds  Wuttkb,  Atnftenlajn. 

51.  Diitdi  Laodscape,  doaded.     J.  E^lorom,  Zutpb^n. 

52.  Winter  View.     B.  C  Ssteidilrs  &  C  Boucbez,  Am- 

•terdam. 
83.  View  taken  in  the  Environa  of  Algiers.    TnuTLLrER. 
M,  The  Strandinj^  of  a  Merchant  Veaael  on  a  Rwky  Sliore, 

the  Crew  enkdearouHog  to  save  thein§clve!S  witli  a 

Steamer  lying  to^  to  take  tliem  In.     C.  C.  Kanne- 

MAjra,  Breda. 
16.  Betom  from  the  dme—Laiiidaeape.    P.  H.  Haftei^ 

Doaeldort 
}£.  Vatio  Song  of  Italiati  Hcnlflman.    Theob.  Maa3RES^ 

DiiaMldoif. 
S7^  ForfifC  Laod«ctpe.     Wm.  Klein,  Dui«a1dorC 
S8.  A  Lwidacape  at  Suoset.      L.iMoaiNi£iiE|  Anuter^ 

dam. 
39.  Ruins  of  the  Castle  Pierrefond^  nearCotii|]iegi>e,  France. 

1*  tLiXKDoxs,  Anistcrdara. 
>0.  Tbt  Viait  of  a  Fhyaidaii-     W.  Rikkers,  Eotlerdaro. 
H.  Rhine  lAodacape.     C.  Junoheim,  Dua»cUloif. 
)?.  The  Kim  interrupted.     T.  B.  Sondcrland,  I>i»se1- 

dorf. 
^ft.  ^  Lee  Moissoneurd^  (on  Porcelain,  after  Leopold  Ro- 
bert.)    MAPAJfi:  1>AI  HK>T. 
H*  An  AgftJited  Sea.     Cil  lioccuEZ,  Amsterdam. 
15.  OoontTy  Fair  in  the  EnTiranJi  ofAm^terdAm.  C.  Stef- 

FSLAAR,  Amsterdam. 
Nt.  A  Dutch  Village  intersected  with  water  towanlj  Even  • 

ing,  by  MoonljghL     J.  T.  Abeus,  Haarlem. 
f7"  A  passage  la  aa  old-&ahioDed  Dutch  House :  in  tho 

back  part,  a  street  seen  by  moonlight ;  in  tlie  fore- 

groundt  a  Maid-Mrrani  lightinir  a  candle  in  a  kn- 

tmtL    H.  Vast  Hovk,  Its.,  Anuterdam. 
fk  SimgB  going  to  the  Fountain,     f  ui£D.  Hafpel,  Dus* 

•eldorf. 
i.  L«idacapc,  Gueldcrland— The  first  breath  of  the  Tera- 

pot.     P.  L.  DuiioLitcg^  Amiierdam. 
Oi  Stags.     Fried.  UAri'KL,  Du«*eUorf, 
L  Still  Water— A   Dutch  Riv<T,  with  various  Veseete. 

F*  J.  VAJiDCf  Bltk,  Dordreciit. 
Two  Figure*  by  candleligbt,  in  ancient  costume.     J. 

BosiEBBB,  Dordrech. 
a.  A  Paintiitg.    S.  L.  Vcrvver,  The  Hugue. 
4.  A  Painting.     J,  F.  Van  Dkvejttkb,  The  Hague. 
A  Shipwreck  nc«r  Vera  Cruz.      [II.  Iliileveld,  Ha.] 
A.  Hater,  Amsterdam. 
i.  Tbt  Bailie  of  Brienne.     Baymokd  D8  BAt;ac. 
7.  Stnnd  View.     F.  GrDi3t,  Amsterdam. 

l^ikdaeape  io  the  Ticinlty  of  Venriers^  Belgium.     G. 

A.  BoTiif  Amsterdam. 
Itatian  Landscape,  Rooca  Secura.    E.  Von  GuKaARD, 

Duasetdorf. 
KitberUmdji  Lendscape.     Casfaa  Sgheurk9,  Dos- 

nldorf. 

L  WofkAhop  of  a  Painter    I*  J.  Hafses,  AtiiAterdam. 
X.   Little  Girl  going  to  School     PifirrttRUs. 

Dutch  Farm  in  the  Morning.     A.  J.  OrrEmcAjra,  The 

Hague^ 
View  in  the  Hague  Wood — ETcoing.     A.  J.  OrrEii- 

iCAacfl,  The  Hague. 
Guetderkiid  hilly  Landscape  by  day.  with  Cattle.    A. 

J.  OrrmutANS,  Tbe  Hague. 


61G.  Nnpol«H)n  I  in  bis  Imperial  Rohes;  (presented  by  him 
to  tbe  City  of  Rome  in  1810.)    [W.  F.  Burton.] 

{JtilRARlK 

The  Tsl«?a  of  the  Queeii  of  Navarre      Lecokte. 
View  of  tbe  Hu-bour  at  Nice.     L.  GAK^EaAY. 
Study  of  a  L>almatiAn  HomnL     A.  Chazau 
View   from    BuccbAnea^   near   Peterhead,    Scotland. 

Th  KAt  no  RE  G  uiJi>', 
View  in  Normandy,     Lkon  Fleurt. 
Study  of  a  Dog.     Mi>llk.  Rosa  BoxiiEUii. 
Partridge  and  lliruab.     Cotc, 
Fruits.     Loirm  Kkv, 

The  Po<ir  BVmily.     [Monsienr  Suisse.]     TAsaARTt 
View  of  tbe  Gulf  Puzzuoti,  Naples.     Thuillier. 
Tbe  TwiUgbu     LKHiiAivM. 
Tbe  Heturo  from  the  Fields.     Ajthgna. 
"V'iew  of  the  BurgUeee  VilJa^  Rome.    VroLLBT  Leu  lie. 
A  Moorish  Wumau.     M.ntirT. 
llie  Lion   Hunt.      [M.  Van   den  Berg.,    Brusseta.] 

Hou.iC£  VtlKJiET. 

Cattle.     [M.  Van  den  Berg.j     BoAacAiiaBT. 

View  of  the  Downea  near  the  Pond  of  Caxeaux.  Lao 

Droutk, 
La  Syipbide.     C.  Mut-lkr. 

View  of  the  Ruln.^  of  tbe  Cloisters  of  Watkenrind,  Ha- 
nover,   sunset    in  Winter.      [Jean   Marie    Fttrins.] 

HAKKispo'ro,  of  Halbert^tadt. 
Datic^  ill  the  laUnd  of  Isdii*.     A.  Coux. 
Jane  Shore  condemned  to  die  of  Htioger  in  the  StrevtA 

of  Loudon.     BiARD. 
The  Brothers  of  tbe  Bedemptioa  ranaomiug  Captiv«a 

in  Africa-     Lrbouvs. 
HamkU     Lkhmahn. 
View  of  tbe  Ruins  of  (7b«iai  and  of  the  Mars  River 

(CantAl.)    A.  BoNusuR. 
Ophelia.     Lkhmaxn. 

Henry  IV.  of  France  and  his  Children.     Rouget. 
An  Intiiidaiion  Scene     Eovobt. 
Louis  Pliilip  dOrlean*  vi^ting  th«  North  CApe,  in  a 

Laplund  lx»aL     BiAJti>. 
The  Hafe'oo— Town  View.    [G.  de  Vriei^  Ji.,  Amsti«r- 

dam.]     A.  Walijorp. 
Snow  Effect  in  the  Valley  of  St  Gothaid.     Vam  dkr 

BUBCH. 

Tbe  Singiag  Lefleoo.     [John  Gemon.]     Karl  vk 

MOOKR. 

The  Muaic  lieseoo.      [John  QeniOD.]      Karl  uk 

Moo  BE. 

Naval  Engagement     F.  Gcbik,  Amsterdam. 
Dutcb  Maritime  Viihige.     W-  A.  Vaji  Dkvrxtiu*, 
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65  L  Town  View.     C.  Spri^^geb,  Amsterdam. 

652.  Conadential  Partici[>ation,  by  CAndHigbt     J.  RtMii- 

EX3£,  l>ordrec]it 

653.  Summer  Landscape — PanorBmA.     Visskr,  Aniater* 

dam. 
Strand  View.     L.  Meyer,  Amsterdam. 
Review  of  the  At  bam.     [IL  Hilleveld,  Ha.,  Amster* 

dam,]     A.  Veuhokvrk. 
The  Painter  Fentoreaao  and  his  Daughter.     T.  Vaji 

WGtmiREKNR,  Wt,,  The  Hague. 
Hugo  GrotiuA,  with  bis  Family*  and  tbe  fAiibfnl  di>- 

mestics  Eisje  Van  Houweningt^n   and  11.  V«in  di> 

Vetde,  in  tbe  Prison  of  Loeveostein,  reading  and 

explaining  tbe  Holy  Scripturai,  hi  1620.     C  J.  U 

PoRTMAK,  Ckvea. 

658.  Interior  of  a  House ;  a  Lady  ^tting  on  a  Solk,  attanddd 

by  ber  diamber  maid^  dreasing  bar  hair.   P.  F.  Vaji 
WTiTOAARtiT,  Amsterdam. 

659.  View  on  tbe  Y  at  Amsteidam  in  Winter.   C.  Strffic- 

tAAR,  Amsterdam. 

660.  An  agitated  Sea,  with  Shipping  and  a  View  of  tfie 

English  Coast.  [A.  A  Weimar,  The  Hague.]  Lotriii 
Meter. 

661.  A  Sale  by  Auction  of  Household  Goods  in  a  VtllAge 

near  the  Hague.     [John  Barton,  Esq.]   VALCSfTts 
Biyo,  Amsterdam. 
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An  Artist'*  Studio.     [LonI  CIonculT>^]     CuMMisfo, 
Beggin*;  for  the  Bow.     [JL  Creguii.J     M.  CrkqaXi 

p.itaA. 

The  Hottr-glaai.    J.  Havgrtt. 

The  Falls  of  NiAgink    [Arcbdeacon  Magee.]    Wall. 

Sl  Gingaugh,  and  Rookii  of  SL  Meilliirie,  on  Lake  of 

Geneva.     T.  N.  Dca^sl 
V«ieif  in  a  Calm.     [Jolm  Baitoii.]     Ellia. 
LAndieape,  Rustic  Bridge.     [The  Lord  Cbaiicellor.] 

T.  ROREKTS. 

*^Siiie  Caere  et  Baccbo,  Mget  Veiras.''  [J.  Havertj.] 

J.  H^VTOTT. 

View  in  tie  Co.  Wicklow.     [The  Lord  Chancellor.] 

TheUte  J,  A.  O'Cojikor. 
The  Gap  of  Dunloe.     But  Gbougs  HaDsoK^  Bart 
Waiting  for  Onkrs  off  Cork  Harbour.    T,  N.  Dkake. 
Voaaclt  in  a  Rough  Sea.     [Jolin  Hartoiu]     Ellis. 
Eagles'  Bocfc,  KUlamey.     C.  Niiux. 
The  Woodman.     [Sir  Juhn  Power,  Bart.,  Eilfane.] 

BAAKim. 
Prince  Charka  Edward  asleep  in  one  of  hia  hiding- 

placea,  alter  the  lUttle  of  Culloden,  prut4x:t«id  by 

Hofia  Maodonald  mid  outiawcHJ  lligbliiurJc^rs,,  wbo 

aiv  alarmed  on  tlnir  watch.     [/Uejcaudt-T   Hill.] 

T.  DiTccA??,  A.  PL  A. 
A  Sketch  in  North  Wale*.     P.  W.  Eu^. 
The  SheU  Boat    [P.  M'Dowea]  PiOKEKSOtLL,  R.A. 
Sir  Roger  de  Coverley  going  to  Church.     [Mawiuia  of 

Laoidowiie.]    C.  E.  Lesue,  E.A. 
Tiew  of  Palanza,  on  tlie  Lake  Maggiore.     [Tbumaii 

Fairhaim.]     J.  B.  Pvivr. 
Cro^ng  the  Bridlge.     [£L  Gambart]     F.  W.  Top- 


The  Guitar. 

The  Wtifd  Sisten — Scene  from  Macbeth.      Daj<ij-;l 

Macuse,  R.A. 
Maiket-placa.     [H.  A.  J.  Muiuu]     A.  Jo^m* 
Landscape.     [T.  A^now  and  Sons.]     J.  B.  Prtnc. 
The  Lower  Glacier  of  Gnuden  wald,  8  wilKerland.   J .  A. 

HAJOEKKiriJIT. 

The    Royal    Captirea    at  Cariabrook,   A.  D.    1620. 

[Charloi  Locy.] 
View  of  Dordrecht     [G.  Toonig.]     C  Stajtmeld, 

RA. 

Cattlf.     [G.  Toung.]    A,  Cooper,  BJl 

On  tlw  Zuyder  Zee.     [G.  Young.]     C.  StAjri-iKfj}^ 

Lady  with  a  Hawk.     PicKBHfioiLi.,  R.A. 
Urumming  out  the  Ijiwyer.     [S.  C.  Hall.]     J.  M. 

WiCJOlIT. 

The  Bftitle  of  Camperdown.     [T.  Agncw  and  Suns.] 

KXI^LL. 

A  Savannah  on  6rt\  by  Moonlight,  from  aketchm 
made  on  the  spot  durinu;  thf  late  Govertime^t  Bonn-* 
dary  Expedition  to  BritUb  Guinea.   K  A*  Gooda(4« 

Harvoitiog.     W,  F.  WitiikkixgtoNj  ILA 

The  Pruit-aener.     [S,  C.  HalL]     W.  Mi  llkk. 

Coro-fieM  near  St.  Peter's,  Isle  of  IlianGU  [W.  E. 
Bate*.] 

Napoleon  In  Prifoo  at  Nice,  [a  C  HalL]  £.  &L 
Warp,  A.ltA. 

Cari-honei,  and  Interior  of  Stable.      [John  Barton.] 

BltArKIL 

In  the  Meadows  near  Sturry,  Kent     FW.  E.  Hat€^] 
Pasiiog  Shower,  near  St  Laureacw,  laic  of  Thatiet. 

[W.  E.  Butea.] 
SweiPp«.     [School  of  Design^  B«l&i»t] 
j^..«  ,.tu\  Ass  companions.    [John  Barton.]    SRArUL 
iig  in  Snow.     K.  F.  Bomblbd. 

[E.  G.  Sali*bury.]     J.  F.  HKiiniNo, 
Pigaw     [E.  G.  Saliibuiy.]     J.  F.  IIkkkixg. 
Udy  with  Horae.     [S.  C.  HalL]     G.  Jose^  R.A. 
TheToikt 

Th4»  Patience  of  Griadda.    [H.  A.  J.  Munro.]    Copk. 
The  Pilot  Boat     E.  W.  Co.iKL,  A.B.A. 
View  from  Richmond  HIIL,  Sitrri*)'.     G-  HrLniTCH. 
i*nd«cape.     [G.  Young.]     T.  CftfiswiCK,  R-A. 
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Fniit  Piece.     G.  IJlTrCE. 

Death  of  Adonis.     [S.  C,  Hall]     R.  HusKissos. 

Fox  and  Wild  RaiibiU.     G.  AiuiFtEU). 

A  Fine  Dny  at  Noon,  in  the  early  part  of  December. 

J.  CLEauoiiN,  Jiin. 
The  Young  Shepherd—**  Hope."     [E,  Gambarr]    J» 

Sant. 
The  Rape  of  Proaerpine.     [Joa.  GiUott.]     W.  EtTf , 

R  A 
CrtKw  Purpo«<?a — **  The  courae  of  true  love  never  did 

run  amuMih.'^     [Hilarquia  of  Lanadowne.]      Fk.i.^k 

SiONn,  A.  R.  A. 
ll]u  Deserted  Maoaion.     J.  J.  Chaujs,  R.  A- 
The  Ladiea  Northumberlaml  and  Percy  diaauadiug  the 

Earl  from  jdning  the  War  againat  Henry  IV.     R. 

Haxnah. 
Hmil  the  Slipper.     A.  E.  Cualon,  R  A* 
ElizHbeth,  Duchefi;!  of  Buc<>:1euchT  and  Harriet,  Counter 

of  Dalkeith,  nsiting  the  Cottage  uf  o  Widow.  [Alex. 

HiJL]     W.  BoNKAit,  R.  S.  A. 
Rustle  Courtesy.  [Duke  of  Devonahiw.]  Colums,  R.A. 
Triid   and  Acquittal  of  ibe  Seven  Bbhops^  in  IG88. 

[T.  Agnew  and  Son&]     J.  R  Hi^iuutT,  R.  A. 
Bolton  Abbey  in  the  Olden  Time.     [Duke  of  Devon- 

ahire.]     Sib  Ei»wi?i  L^vwdseeii,  R.  A- 
The  Town  of  Pau^  in  the  Pyrunecs,  taken  from  tlie 

hejghta  of  Juramctm.     [Williani  Oliver.] 
Boy  and   Hawk.     [Duke  of  Devonshire,]      Sir  K. 

LA?rttfiKHB,  It  A. 
Edwin  and  Emma.     [John  Barlow.]     A.  Elmouh 
Horaea  Feedhig.     [3.  C.  Hall.]     J.  F.  llcaaL^rc. 
A  Meapolitun  Girl     [8.  C.  Hall]     Eumoxatonk. 
ThB  Lo%*er8,     [S.  C  Hall.]     J.  C.  Hook..  A.  R.  A. 
Gri^lila.     [S,  C.  HaLL]     R,  Ekpohave,  R.A. 
Tba  Temple  of  Vesta.     [H-  F*.  the  Countess  St  Ger- 

mana.]     MURCU. 
The  Arch  of  Titua.  [H.  E.  the  Cotmtesa  St  Gei nuuia.] 

Ml'rcji. 
Tbe  Piigriin.     [E.  Gambart,]    J.  Sant. 
Italian  Landscape.    [Elarl  of  Yarborough.]    J.  M,  W. 

TCBSfKB^  R,  A- 

Waterfall 

Be^iouin  Arab  Chief  examining  hia  Captives  after  on 

attack  on  a  Caravan.     AeicinAM  CooPtJt,  It  A. 
Trout  bcck^Village  of  WeatmorelandL   [Mrs.  WtUiaui 

OUver.] 
The  Wounded  Smuggler.     C.  LanufiKKK,  R,  A. 
Temperance  and  Luxnry.     THostAa  U\%tx»^  It  A. 
The    Rent  l>ay.      [John  Chapman.]     Sib   Davih 

WlLKIE,   RA. 

The  Wolf  and  the  Lamb.     [Her  Majealy  the  Queeiu] 

W.  Mui.BiL\j>ir,  R.  A- 
Horaea  Watering.   [Lord  Monteagle.]   Sm  E,  Lamj- 

asEH,  R,  A. 
Tbe  Travelling  Druggiat      [John  Cliapman.]     W. 

MlTLfiEAItT,  R.  A. 

The  Convaleacent      [Lord  North  wick.]     W,  Muu- 

RKADf,  R.  A. 

Joan  of  Arc.     [E.  Gambort.]     W.  Etty.  R.  A. 

Ophelia.     Abtir'R  Huf.HKa. 

Red  Deer.     G.  Arwfieuj. 

Landscape — View  taken  near  the  Coaatofthe  Mvditaf- 

ranean,  between  Genoa  and  .Hpezia.  [£dwd.  Cooper.] 

AjrimKW  Wllson. 
The  Old  Port  of  Naples.     [Samuel  Cartwright]    Sik 

A.  CALf>0OTT,  K.  A. 

Vive  Le  Roi— The  King's  Vmrty  in  OifficuUiaB  at  Iklar^ 

ton  Moor.    Abhaham  Cooper,  R.  A. 
Bantry  Bav»  Ireland.     G.  TLnitiLt- 
The  Iriah  Girl,    [S.  C  HalL]    F.  Goodali^  A.  R  A. 
A  Mountain  Stream  near  BelfiiaL    [D.  W.  Rjiimbach.] 
The  FounUina  in  luly.  [S.  C.  Hall]    P.  WiKt4AMa. 
Off  Kanisgate,  Kent     W.  E.  BATitsi. 
'^  Come  unto  th^  Yellow  Sanda.**    [S*  C*  Hall]    K. 

HusKisaaBr. 
Landacape.     W.  S.  Baksr 
*'  Reading    tbe  Scriptnni.*'      [ThocDii   Fiirbatni  1 
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An  Episode  in  the  Huppier  DayR  of  Ch«rlea  I.  (Sketch 
picture  of  the  larger  work  «>xhibited  at  the  Eoysl 
Acaikmv,  1853.)  [Tbomm  Fairbaira.]  F.  Goodall 
A.  R.  aI 

SuDciay  Morning  a  Century  ago  (Vicar  of  Wakefield). 
[William  Anthony.]     H,  M.  Akthontt. 

The  Spc»ilM  Child.     A-  Cooi*er,  R.  A. 

Suminoiif^tl  to  the  Conclave.     S.  A  IIaiiTi  R,  A. 

John  Philip  Kembie,  as  Coriolaniu.  [The  Ead  of 
Yarborough.]     Sm  T.  Lawrence. 

Interior  of  a  Cottage.  [Samuel  Cartwright]  Stadtes- 

BURY. 

Love  and  Labour.     R  Redokave,  R.  A. 
Landscape— Vi«w  in  Kent     [Charles  Brien.]     Gko. 

Williams. 
Landscape — View  of  Genoa  from  the  wesL     [Edward 

Coofwr,]     AxnBEW  Wii^soN. 
Thtt  Love-I^^tttT.     T.  Mogfoiid. 
Liverfiool  from  the  Old  ilixxl  Gafce — Thdmdet  Stoim 

cleftrinij  away.     Charlfj*  Bahger. 
The  Reuse.     [Major  Dillun.]     Salter. 
Twilljcht  at  Sea.     Jamea  Dai^uv. 
The  WeUh  Bard,     [Charles  D.  Young.]    J.  Mabtin, 

R.A- 
A  Fbherman'fi  Family.     [Marquis  of  Conytigbam^] 

SlIAYElL 

Elena.     H.  MliKRO. 

Young  Girla  bedecking  themselvefl  with  Floweni*     H. 

Thc  Dawn  of  Day— a   Foraging  Party  retaming. 

Charles  Barber. 
Landscape — View  of  Genoa  from  the  east.     [Edward 

Cooper.]     Andrew  Wilson. 
"  Beneath  the  Hawthorn  Tree.*'   [Charles  D.  Young.] 

Crabr. 
A  Gk-amy  Bay  in   Englandi   EarUwood   (Tamiiioii, 

Surrey.     [G.  H.  Herring,] 
View  in  Venice. 
Interior  of  an  Italian  Artist's  Studio.  Tbomas  Uwixs, 

R.A. 
Venus  preparing  for  the  Bath.     [John  C  Gnmdy.] 

W.  Ettt,  R.A, 
Trout- fishing.     T-  Stakk. 
Landjcape. — View  taken  near  the  coaat  of  the  Medi- 

terraneanf  between  Genoa   and  Spezia.     [Edward 

Cooper.]     Ax  DREW  Wilson, 
The  llydfobibi^U.    [Mrs.  Hume.]    J.  F.  Heriiino, 

Sen. 
F^nT«a  on  Horseback.     [S.  Q.  H&IL]    J.  R.  Hsb- 

BKRT,  R.A. 

Pcrspecttve  View  of  Exterior  and  Interior  of  [wopoeed 

Exhibition  Building  in  Dublin.     W^.  F.  Cal.dbbck« 
Entrance  to  Foyiies  Harbour.     J.  ILwKiinr. 
The  Death  of  the  Firet-bom.     A.  WARiucir. 
Sketch  ill  Kent,     V.  Corm. 
A  Scotch  Lady  and  her  Son.    [J.  F,  Gricrion.]   Miaa 

Gr  RUINS. 
The  Entiy  of  Prince  Charles  Edward  into  Edinburgh, 

after  the  Battle  of  Preatoopana  (EngraTing).  [Alex. 

Hill] 
Foynea  Harbour.    J.  Kavertt, 
Snow  Soane.    Mua  F.  PE:Nn.ANiK 
Interior  of  St  Saviour's  Chunh.  Leedn 
View  of  the  Interior  of  the  ChuTrh  of  the  Conception, 

Marl  borough' 9tn*et.     T.  SiiiauDAJt,  C.FL 
The  Church  of  St  Michel,  Ghent  from  the  Quai  aux 

Herbes.     P.  W.  Elkn. 
GypeieV  Encampment     pirt.  Earith.]     Mrs,  Jajcs 

Eakitil 
South  Stack  Ughthooaej  near  Hotyhead.  B.  L.  Sroiv 

FORIX 

Carriganaai  Caatle,  Evfsning.    R  L,  SroproiiD. 
Water-miU,  Ashford,   Derbyshire.      CBARLSa  Mab- 


910.  Hunting  Lodge  of  Queen  EHxabetb,  Epping  Forest, 

Eaaex.     W.  S.  B.uueiu 
91 L  Mill,  Ashford,  Dcrtiyihire.     C,  MAaaiiALL. 


912. 


913. 


A  View  on  the  Thamies,  near  Gmraeod,  Kaot 

NAmt. 
The  last  Stand  of  the  iiih  at  Cabiil,  in  I8tf. 

Angjcl-o  Hayes. 
Bantrv  Bay.     R.  L.  SrorroRn. 
A  Sk^ch  in  North  Wales.     P.  W.  ^'^ 
Dead  Game.     Uim  F.  Pentlanu. 
A  Smithy,  near  Little  Hajoptoa,  Sraaei 

Elkn. 
Red  Riding  Hood.     C  H.  WnoAti- 
The  Grave  of  Will  Watch.     C.  G.  MoMGMM* 
View  of  Calcutta.     Edw.vrd  C<^»oiricB. 
View  near  Sligo,  in  the  Co.  Leitrim.    W.  P.  Oui 
Market  Boats  un^er  Sail,  Rotterdam. 
Bacchus  and  Ariadne,    f  Edward  Coopcr.J    fioi 
The  Youthful  Mechanic.     MisB  TuxVotL 
GleudAloogh,    C.  G.  Moboan. 
The  Irish  House  of  Commoos. — Henry  Orattas 

ing  DedAntlon  ol  Indepeadenoe.  [ilenij^ 

Nicholas  Kicnnt. 
A  Brig  coming  to  Anchor,  RotteftUm. 
The  Child  crj'ing  for  Meal.     T.  CootJct. 
Eagles'  Nest,  Killamey.     G.  Tirritnx. 
Transaction  in  the  Map.     Tuohas  Coourr, 
The  Juvenile  Artist     T.  Cooi.rr. 
Donnybrook  Fair. 

A  collection  of  Crayons  contrihuied  by  Mias  Lee. 
Wooden  Bridgf^  C^  Wicklow.     Misa  Suoul 
Drunikeiran  Glebe,  Co.  Fvnnanagh.     Ml 
The  Departure.     G.  Moraxt. 
Regret     G.  Moraxt. 
Irish  Peasants*    J.  Havkrtt. 
View  taken  near  Anagassen,  in  the  coaaty  of  Loutk 

MBSt  P.  M.  CUESTBB. 
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960. 
951. 
952. 

968. 

954. 


955. 
95$. 

957. 


Portrait  of  Bauch  the  Sculptor. 

Prussia.]     BEaA*. 
Portrait  of  L  Tieck,  Translator  of  ShaksfMSi^ 

M.  the  King  of  Prussia.]    Sttciil«. 
Portrait  of  Cornelius  the  Painter.      [H.  M.  the 

of  Prussia.]     Beoab. 
Portrait  of  Bessel  the  Astronomer. 

of  Prusaia.]  J.  Wolff. 
Portrait  of  Schinkel  the  Archit«ot> 

of  Prussia.]     C-  SfniiiPT. 
Portmit  of  Humboldt  Author  o^ 

the  King  of  Prussia,]     Bc^^as. 
Portrait  or  Ideler,  the  celebrated  CI 

the  King  of  Prussia.]     Hkrz. 
The  Founders  of  the  Barringtoo  HmpitjU, 

[The  Govemnr^  of  tlie  Barringtoci  Hoa{iltaL] 

Crkoan,  p.  R.  H,  a. 
Portrait  of  Ihi^  late  Right  Hon.  E.  L.  SheO. 

Lalor.]     Mis»  Wyse. 
Portrait  ofO'Ct^nnell,  i^inte^j  during  hisii 

in  Richmond  Prii<>n.  iu  1844.    [Jgha 

N.  J.  Crowley,  R.H.  A. 
Portroil  of  Thomas  Moore,     G.  F.  MfJtrjurr,  & 
Pnrtnut  of  a  Lady.     [>l       >  J     CoitLtas. 

Pfirtrnits  of  Daniel  CV(  '  Fitip«trkk. 

F.  W.  t  onway.   [P,  V-  rn/jMincit,]  J.  HArK 
Portrait  of  Thomas  Moore.    [Corry  UomiellaiL  j 

Tate  Sir  Martin  X.  Siike,  1'  fi  V 
The  late  Very  Rev.  Walter   '  IM 

KillalU,  preaching  on  behAii 

[E  R.  P.  CoUes.]     Hamilx^ia. 
Portrait  of  Dean  Swift    [The  ManfuU  of  Pi 
Portrait  of  Henrj'  Flood  and  o^hrn.  [Henry  Gi 
Fuli-leogth  Portrait  of  U»fd  Plunked     {tard 

ket]     M.  (heqas,  P.K,H.A. 
Portrait  of  George  WaihingtoiL  [RkllBiil 

Gii^KiiT  Stuwart, 
FuU-lengtii  Portrait  of  Lord  Yiaeoont  G^mgh, 

Gough.]     J.  Hauwoolv 
Portrait  of  the  late  Sir  Micha«t  0*Leg|bl« 

Master  of  the   RotK      [SIf  Colnail  (Tl 

6.  F.  Mli.v.\3«y,  R.HA. 
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961.  Poitmit  of  the  late  Chief  Justice  Bushe.     [ThomoB 

962*  Portrait  of  Lord  IMunktL 

963.  Portmit   of  Henry  GratUin.     JoftKPif. 

964.  Portr»it  of  tht>  Hight  Hon,  Blaziere  Brady,  Lord  Chan- 

cdlor  of  IrrJiind.      [The  Lord  Chancellor.]     W. 
RnruwKLL,  RH.A, 

965.  Full- length  Portrait  of  Joseph  Damer.     [The  Earl  of 

porta  rlington-  ]     Dobson. 
966»  Portrait  of  Chitf  Justico  Lf^froy.     [A.  Lcfroy*]    Cat- 

TERSOK  Siirrn^  R.ILA. 
967-  FuU-lengtli  Portfait  of  the  late  Very   R«v%  Walter 

Blnkt;   Kirwttn,   Denn  of  Killalk-     [The  Dean  of 

Ltmerick,]    The  Iftte  Sir  ^Lirten  A.  Shkk,  P.R..V. 
96«.  Portrait  of  a  Lady.     [J.  G,  Middktou.] 

969.  Portrait  of  Lieut. -Gene nil  Sir  Edward  Bkkeney,  Com- 

loander  of  the  Forces.     [Sir  Edward   Blakency.] 
Gattkbbon  Smitii,  R.  H  A. 

970.  Full-length  Portrait  of  John  Foster  (Lord  Orit-1).  last 

Speaker  of  the  Irish   HoiiM  of  Commons,     [Lord 
Vbcouut  Ma-Msareena.]     Sm  Thomas  L^vwrencic, 

971.  Portrait  of  the  late  Count  D^Orwy.  [IL  A.  J.  Munra] 

F.  Gra-st.  R.  a 

972.  Portrait    of    Lord    Mountcharles,    when     a    Child. 

[3iLirtiuj«  of  Convngham.]     llritMToN. 

973.  Full-length    Portrait  of  the   ktc   Daniel  O'ConnolL 

pSati.ma!  Bank  of  Ireland.]     SiH  D.  Wn^KiE. 

974.  Portrait  of  Chief  Jastic^  Duabe  io  his  Robea.     [T. 

Biishe.]     M.  Crkoan,  P.  R.  H.  A. 
97&.  Portrait  of  Caooiog-    [Marqiaa  of  Conynghani.]    Sra 
Thomas  Lawiiknce,  P.  li.  A 

976.  Full-len^h  Portrait  of  H.  R,  H.  Prince  Albert  [H.M. 

QneeD  Victoria.]     Winterh alter. 

977.  FQlUleiigth  Portrait  of  H.  M,  Queen  Victoria.    [H.  M. 

Queen  Victoria.]     Wlntkkkaltkr, 
97t.  Portrait  of  Kin^  William  IV.     [Marquis  of  Conyng- 

ham.]     Sir  1>avii»  Wilkik,  14.  A. 
979,  Portrait  of  Charles  Keaii  in  UamlcL     [C.    Kean.] 

Sir  VV.  Aijjln,  R.  A 
9S0,  FolUlenjrth  Portrait  of  General  Vicara.    [Blr.  Boyle,] 

Sir  M.  a.  Shkk.  P.  R.  A, 
981.   Poruait  of  Sir  U<-nrj'  Torrent,  K,  C.  B.»  R.  T.  S.,  late 

Adjutant-General    of  the   British   Forces.      [Hon. 

Judge  Torren*,]     Sm  Thomas  Lawrknck. 
9S2.  Ptrrtralt  of  the  hite  Archbishop  Magee.     [Archdeacon 

Magee]     Sjk  ^Lvrtis  A  Shkf, 
98S-  Full-length    Portrait  of  Right  Hon,  John    Philpot 

Currtin,  M.  R.    [Lord  Cloocurry,] 
984-  Tottenham  in  his  Boots  (Portrait).  [Marquis  of  Ely  J 
9«o,  Portrait  of  Sir  John  Newport     [John  Gemon.]     J. 

Hamsay. 
986.  The  Wife  and  Daagbter  of  the  ChnmlferlaiD  uf  Olho, 

King  of  Greece.    [Ashley  La  Touchi',]    Mrs,  Mlr- 

ILAY. 

907,  Portrait  of  William  IIL     Hki.km  Trevor. 
ga.  The  King  of  the  Beggars  of  Mimater  (John  Clarke), 

paijited  from  life,  at  Cork,  1842.     [Rev.  Smyth  W- 

Fux.]     J.  Skiij^w* 
989-  Portrait  of  the  Bishop  of  Deny   (Crayon).     [Sir  H. 

Heney  Bruce,  Bart,] 


WATER-COLOrR  DRAWIXOg. 

990.  Collection  of  WalefH^olour  Drawings,  after  100  Piti- 

tiires  in  the  Vt^m<m  Gallery,     [S,  C.  Hall.] 

99 1.  Scene  from  Macbeth,  ''  The  Discovery  of  the  Murder 

of  Duntaji."     [Her  Majesty  the  Queen.]      U?uiB 
Haghe. 

992.  MinJature  of  Richard  Talbot,    Earl  of  Tyrconi*©!!, 

Viceroy  of  Ireland  ttnder  James  IL     [J.  M.  Ken- 
nedy.] 

99 5.  Bliniatiire  of  Prince  Charles  Edward- 

994.  Thf  Bride.  [E.  D.Thorpe,]  B-MtLRJoajr,  AR.H.  A 
9&:».  DomeHtic  Scunt*.     B.  :MuuRKiajr,  A,  R.  H.  A 

996.  Hibcrnia  supporting  Bust  of  Moore.  B.  MtTissxtw, 

A  R.  H.  A. 
997-  C.  Kean  in  Hamlet.     A  E.  Chalon,  R,  A 

998.  Mr.  and  Mn?.  Kean  in  LoveU's  play  of  the  **  Wife> 

Sevret."     A-  E.  CiiaIvOn,  R.  A 

999.  MiJw  Ellen  Tree  (now  Mrs.  C.  Kean)  in  Paollnein  the 

"  Lady  of  Lyons,"     A,  E  CbajjON,  R-  A 
1000.  Original  Miniature  of  Oliver  Cromwell,  painted   on 

silver.     [The  Rev.  J.  H.  Jellett] 
lOOl-  The  Blind  Girl  at  Ihe  Holy  Well.  [Lieut,  Gen,  SirG. 

D'Agiiikr.]     F.  W,  Bubtok,  R.  IL  A 

1 002,  A  Roman  Lady  and  her  Attendant — Carnival  timev 

T.  A.  JoxEa. 

1003.  Portrait  of  aini.  S.  C.  HaB,    [S.  C  HalL]   D.  liA- 

cusKf  R,  A 

1004,  View  of  the  Great  Sugar  Loaf  Mountain,  county  of 

Wicklow,  from  Old  Conuaughi  Koad.     HsirnT 

1005.  Penfil  Sketch  of  Mr.  S.  C  HalL     [S,  a  HalL] 

Paul  Delaroche. 

1000.  Portrait  of  Mm  Helen  Faucit  (in  chalk),  [The  Rev, 

J.  A  MaleU]     F.  W.  BrRTON,  R.  IL  A. 

1007,  The  Seasons.     Samuel  Lovrr^  R.  H- A- 

1008.  Flowers.     V.  Bartholomsw. 
10 01).  Fruit  Hece.     G.  Laxce. 

1010.  Gougane  Barra,  or  the  Hermitage  of  Sl  Bearaeh  or 
Barrv,  on  the  River  Lee,  county  of  Cork,  [Robert 
CaUwelL]     G.  PKTniK,  R.  H.  A 

10 1 L  Pagan  Sepulchral  Cin:le  of  Stones,  on  the  Caw  Hill, 
ParLsh  of  liuiiaghtT,  County  of  Ixindtindeny — after 
SuiiHet,     [Robert  Callwell"]    G.  PETRlB^  R.  H,  A. 

1012.  View  "f  ihe  (3atUe  MounUin^  from  MitcheUtown 

Demeane,  comity  of  Cork.     Mr&  M,  Diooks  La 

TorCKK. 

1013.  An  Interior, 

Uni.  View  of  MiteheMown  Castle,  comity  of  Cork.   Maa. 

M.  DiouEs  La  Touche, 
101 5«  Miniature  of  Misa  Hume.     [Quintin  Dick.]  Bar- 
clay, Jun. 
lOIC.  The  Gardener's  Shed,     [GeoTge   Roe.]     Hakri»c?i, 
I    1017.  Portrait  of  the  Duke  of  Wellington,  painted  iu  l^ol- 
I  [Thomas  Con.illy,  Eaq.,  M,  P.] 

1018    The  Couai  ns  {  Ct  ay  on. )     Lau  la  G  ratiA. 

1019.  Portrait  of  a  Girl,     [Mrs.  Nngunt.] 

1020.  Two  Jewish  I'hildren.     [Mrs.  NugenL] 

1021.  Portrait  of  a  Boy.     [Mn*.  Nugent-] 

1022.  A  Study  frotn  Nature.     Mrs.  OuvitR 

1023.  Portrait  of  Stopford,  Bishop  o*  Clo)'ne.     BoeAi.ftA. 
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J  of.  We  muat  bear  in  mind  that  the  question  is  Qot  whether  or  not  the  labour  of  the  paupers  can 
lidered  prwluctive  with  reference  to  the  sum  w!iifh  i^  expt^ndt't!  on  it — this  amount  must  be  expended 
i«B7  case — but  whether  or  uot  we  are  to  expend  tlm  suui  and  gc*t  some  rL-turu  for  it,  however  incoiieideriibk, 
or  eJtpend  it  without  any  return  whatsoever ;  whether  the  oiorai  condition  o{  the  pauper  is  not  more  likely  to 
'  lelerated  by  having  his  time  occupied^  and  bis  facilities  exercised  by  some  usetiil  employment;  whether, 
Eikct<i  we  should  not  be  better  oflTnow,  both  in  the  wealth  of  llie  country  and  the  condition  of  its  people^  if 
ke  ten  mtUionsT  which  were  unproductively  expended  m  relief  in  the  latf*  years  of  famine,  had  been  giivcn  to 
labourers  for  conj«tructing  the  earth-work  oi"  railways,  or  some  such  productive  undertaking,  instead  of  having 
been  given  U$  the  same  men  without  ref^uirin^r  of  them  t-o  do  any  useful  thiajr  whatso*3ver  in  return.  The 
rmilway  mij^ht  not  have  been  a  profitable  spetnlatitm  ii  it  were  taken  up  as  an  independent  undertaking,  but 
as  the  money  mu$tt.  have  been  exji«7nded»  might  we  not  belter  have  bad  this,  or  some  sucli  other  work,  in  retuni 
ibr  our  esixMiiliture  ;  would  not  the  countrj-  have  bt^n  richer  by  so  muehf  and  would  not  the  demoralidng 
^ffoQlB  of  the  famine  have  been  in  a  great  measure  averted  ? 

In  the  gaols,  indeed,  the  conditions  are  somewhat  ditferent,  the  great  proportion  of  the  inmate^^  though 
oefftttinlv  not  skilled  tradesmen  or  artisans,  are  at  least  able-bodied  labourers.  In  the  Govenunent  prisons 
to  which  we  have  advert-ed,  the  peri  mi  of  committal  is  sndieiently  long  to  enable  the  convict  to  learn  a  buat* 
noBK  and  attain  to  congidorable  proficiency  at  it.  A  grt^ak-r  amount  of  compulsion  may  be  exercised  than 
would  be  possible  or  justifiable  at  a  poor-house,  and  thus,  to  some  extent,  the  exertion  may  hv  supplie«i 
which  in  »he  free  laboui-er  is  called  forth  by  the  cxin^Lmcies  of  his  position  and  the  neceysiity  of  earning  his 
daily  bread-  We  regrt*t  to  perceive  how  imperiectl)'  the  Catiilogue  represents  what  may  Ix*  done^  and  what  in 
point  of  fact  is  done,  in  some  of  the  gaols  of  Ireland*  We  could  ourselves  point  to  one  county  gaol,  and  we 
make  no  doubt  that  it  may  not  be  a  sohtary  instance,  in  which  every  ai'ticle  for  the  urn*  of  the  institution,  nJl 
the  clothes,  shoes,  bedding,  <lishcs,  vessela  of  every  kind,  brushci'^  &c.,  are  made  in  the  gaol,  whereby  a  saving 
to  the  county  of  nearly  £2(}i)i)  a  yonr  is  efiected,  We  refer  to  the  county  gaol  of  Cork,  lliese  efl'ects  ai'e 
pftlpftble  and  appreciable,  but  can  we  venture  to  say  that  otlier  resultSnj  which  may  indeiMl  be  more  dilbcnlt 
to  <»tirnat^,  are  not  yet  of  much  greatx^r  magnitude  and  importance.  What  may  we  not  hoiK.*  to  be  the 
bcneiits  conferred  by  the  poorhouse  and  the  pri?ion  on  those  who  have  there  first  learned  the  lessons  of 
industry.  tlvcTe  first  acquired  the  means  of  liveli  hood  and  the  disposition  to  exercise  it.  We  do  not  profess 
to  be  ^i?ry  sanguine  on  the  score  of  n^forming  old  ofrendei's  ;  still,  even  to  tliem  some  Iwnefit  may  be  wrought 
bjr  being  tmincd  fbr  a  time  to  a  eours(«  of  industry ;  to  say  the  very  least  of  it,  it  is  a  more  decent  mode  of 
■pendilig  their  time  than  in  the  scenes  of  blasphemy  and  prottigacy  which  were  the  reproach  of  our  prisons 
tome  years  ag«»,  and  mon."  prnfitable  withal ;  but  the  case  is  otherwise  with  juvenile  olfenders ;  and  may 
we  not  hope  that  nut  a  few  of  these  may  be  able  to  refer  the  first  gleam  of  rtH:titude  which  ever  broke  upoa 
their  minus  to  the  Itabits  and  lessons  of  honest  industry  which  they  leartietl  in  a  gax>l  V 

There  is,  however,  a  prejuxlice  against  all  this  labour  in  worldiouses  and  gaols ;  a  prejudice  so  wide- 
sproad  as  not  to  admit  of  being  overlooked ;  while  it  is  at  the  same  time  so  honest  as  not  to  fail  t-o 
oommojid  rcsp«.'ct.  It  is  said  that  these  indtistria!  occupations  in  those  grent  establishments  which  are 
maintained  at  the  public  ex^n^nstj  crt/ati^  a  com|H'titioii,  and  a  formidable  one,  against  the  free  labourer; 
tliat  he  finils  it  hard  enough  to  strive  against  the  legitimate  eonipt  tition  of  the  fair  mark»?t,  but  that 
it  is  crtieltv'  and  injustice  to  superadd  to  this  the  opposition  of  the  jiauper  ami  the  felon,  and  to  take 
oat  of  the  jaickct  of  the  honest  tradesman  of  the  di?ftrict  that  tax  which  is  to  sup^iort  the  convict  whose  com* 
puLsory  lal>our  is  then  to  contend  against  that  ven'  tax-pa^er  in  the  market.  \V  e  Ix^lieve  that  we  have  not 
underrated  the  objection,  but  it  is  a  most  fallacious  one.  It  springs  finim  a  source  which  is  a  constant  caiist^ 
of  error  in  all  these  subjects,  that  of  having  the  attention  arrested  by  a  small  eWl  which  is  conwntered,  and 
overliAokiug  a  great  good  because  it  is  diflused  over  the  wbolc  community.  If  the  great  object  of  all  pro- 
dootion  i»  to  increase  as  much  as  ]>oBsible  the  number  of  useful  products  in  the  wjuntry,  how  is  it  poa^sible 
lltftl  any  communitv  can  be  injujvd  Ix^'ause  the  inmates  of  poorhouses  and  gaols  are  engagKl  in  adding 
io  the  quantity  ?  'the  more  that  such  useful  articles  are  prwluced,  the  greater  must  1m?  the  aaiount  that  will 
&U  to  each  nuufs  share;  to  quarrel  with  such  comfietitiun  h  as  senseless  as  it  would  1m?  to  rail  against  an 
nbtwdant  har%'e8t,  or  to  prott*Bt  against  the  opening  of  a  new  country  to  supply  us  with  her  products*  Or, 
to  treat  the  matter  more  particulaily,  did  it  ever  occur  to  these  objectors  to  test  the  question  in  this  way: — 
If  a  district  be  taxetl  to  any  given  amount,  say  a  thousand  pounds,  for  the  maintenance  of  the  gaol,  is  it  not 
a  ije«*w«ary  consequence  that  there  is  so  much  less  to  expend  upon  the  inn.*  labour  of  the  district  'f — i^-nry 
penny  that  is  taken  trom  each  rate-payer  as  a  tax  is  so  much  withib-awn  from  his  power  of  employing 
labour;  he  has  so  much  less  to  expend  on  the  mechanics  and  artisans  of  the  country-  But  if  the  inmates 
of  tiic  gaol  and  the  workhouse  b-come  by  their  exertions  able  to  support  themselves  and  their  institutions, 
the  necessity  for  the  tax  is  dispensed  with,  and  the  amount  is  n?storcd  to  the  tAX- payers  to  be  employed  as 
befcm*,  and  again  distributed  in  employing  and  buying  from  the  free  labourt^rs  and  tradesmen  of  the  conn  trj-. 
No  doubt  the  mdividual  tradesman  who  is  engaged  in  the  production  of  articles  such  as  can  be  produced  by 
tlie  paun«*r  or  the  convict  may  sustain  a  loss,  a  loss  such  as  he  would  be  exposed  to  if  any  largi>  capitalist  in 
bis  neignhourhood  were  to  engage  in  the  manufacturt?  of  the  same  commodities  :  but  shall  we  thi*refori'  say 
tiiat  the  community  is  injmx'd  i*  iind  if  so,  are  we  pn-pared  to  tVillow  out  the  reasoning  to  its  legltimat*^  c<in- 
doaiotis,  and  to  say  that  all  conqa^tition  nmst  be  supjtressed,  and  that  absolut*'  universal  monojKjly  is  to  be 
~"*abUsh«.Hi  ?  Common  Si^nse  recoils  from  such  a  conclusion.  Should  it  tiot,  then,  Im*  slow  to  ac^tuiesce  in 
opinion  which  ncc*'f«sarily  leads  to  itV  This*  mom^jver,  is  to  hv  borne  in  mind,  tlmt  as  the  artisan 
ranees  in  skill  and  intelligence  so  will  he  l>e  more  and  more  removed  frrjm  the  competition  of  uneducated, 
an  disciplined  laV)our,  such  as  must  be  found  in  the  workhouse  and  the  gHt>l. 

We  have  9<*en  the  conditions  under  which  the  industry  of  those  establishments  must  l>e  deTc4oped,  and 
we  haire  seen  that  as  a  necessary  etmsequenn'  the  product*  of  tliis  industry  must  l>e  of  the  rudest  and  sini* 
pleat  kind.  If  we  were  to  have  found  any  other  results  we  should  have  augured  ill  for  the  country,  and  for 
the  mode  in  which  the^e  institutions  were  administered ;  we  should  have  it^ared  that  the  condition  of  the 
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inmates  of  these  establishments  was  such  as,  if  not  to  tempt  the  free  labourer  to  enter  them,  at  least  not  to 
repel  him.  Disastrous,  indeed,  would  it  be  for  the  community  if  the  condition  of  the  felon,  or  CTen  of  the 
pauper,  were  such  as  to  hold  forth  a  temptation  to  the  independent  labourer  to  associate  himself  with  their 
number.  The  bare  necessaries  of  life,  all  that  is  requisite  to  sustain  health  and  strength,  is  the  utmost  that 
the  pauper  or  the  convict  can  claim,  or  should  be  suffered  to  enjoy.  If  this  is  to  be  provided  by  pahlie 
taxation,  it  must  be  in  a  great  measure  at  the  expense  of  the  other  labourers  of  the  country.  If  it  can  be 
realized  by  the  industry  of  the  poorhouse  or  gaol,  as  we  are  convinced  it  might,  so  much  the  better  for  aD; 
if  more  than  this  can  be  realized,  let  it  in  the  gaol  be  laid  by  as  a  fund  for  the  convict,  when  his  imprisonment 
shall  have  expired,  and  let  it  in  the  workhouse  be  regarded  as  an  indication  that  such  labourers  are  unsuitahle 
claimants  on  the  national  charity,  and  let  them  be  obliged  to  support  themselves  by  their  independent  exer- 
tions; but  in  no  case  let  the  condition  of  convicts  or  of  paupers  contrast  favourably  with  that  of  the  imfe- 
pendent  labourer.  If  this  principle  be  strictly  adhered  to,  and  no  attempt  be  made  in  the  worikhooses  or 
gaols  to  enga^  in  the  production  of  articles  unsuited  to  their  circumstances,  the  skiUed  and  intelligent 
tradesman  Ims  little  to  fear  from  their  competition. — R.  H.  Mills. 


WORKHOUSES. 


1.  Athlone  Union Flannel,  boys*  caps,  frieze,  poplin, 

tweed,  gingham,  sacking. 

2.  Ballinasloe  Union Linsey  woolseys ;  striped  cot- 
ten  ;  anion  linen ;  calico ;  Bengal  stripe ;  embroidery  muslin ; 
tweeds. 

8.  Balltmena  Union. — Carpeting  made  from  rugs  worn 
out  in  the  house,  and  remanufactured  ;  drugget ;  flannel ; 
coarse  linen ;  diaper  table  linen ;  twilled  sheeting ;  diaper 
towelling ;  bed  ticken ;  linen  thread ;  frocks  ;  knitted  stock- 
ings ;  shirts ;  woollen  and  worsted  yam. 

4.  BoBRisoKANB  Union. — Striped  cotton,  linsey  woolsey, 
union  linen,  calico,  Bengal  stripe,  linsey  quilt,  frieze,  em- 
broidery. 

6.  BoiLE  Union. — Boy's  suit,  towelling,  flannel  petti- 
coat, shirt,  sheeting,  stockings,  crochet  work,  veils,  chemise, 
baby's  frock. 

6.  Carrick-on-Shannon  Union.  ^Ginghams ;  checks ; 
foot  mats. 

7.  Casiiel  Union.  — Frieze,  flannel,  tweed,  blankets,  lin- 
sey, rugs,  carpeting,  twilled  linen,  sheeting,  ticken,  diaper, 
Bengal  stripe,  calico,  Kussia  duck,  shambray,  gingham, 
check,  shawls ;  specimens  of  knitting,  crochet,  netting,  and 
embroidery. 


-Kjiitted    quilts  and   toilette 


8.  Castledero  Union. - 

doylcys. 

9.  Cloi'Ghf.en  Union Clothing;  embroidery;  various 

articles,  both  useful  and  ornamental,  worked  in  flax,  wool, 
and  worsted. 

10.  Croom  Union. — Frieze,  flannel,  tweed,  linsey  wool- 
sey, shambray,  calico  ;  men's  and  women's  clothing  made 
up;  clogs,  shoes;  cotton  knitted  quilts;  knitted  chair,  sofa, 
and  toilet  covers ;  baby's  cap,  and  other  specimens  of  lace. 

11.  Dingle  Union — Bengal  stripe,  checks,  frieze,  flan- 
nel, crochet  quilt,  embroidered  and  knitted  children's  frocks, 
mitts,  reticule,  baskets. 

12.  DuiiLTN  Union.Nortii. — Frieze, tweed, flannel, drug- 
get, linsey  woolsey,  calico,  check,  towelling;  men's, women's, 
and  children's  apparel,  made  up ;  specimens  of  embroidery, 
Berlin,  and  other  fancy  wool ;  specimens  of  drawing,  pen- 
manship ;  roots,  vegetables,  and  flowers  from  the  workhouse 
farm  ;  specimens  of  carpentry,  \iz. : — dressing  table,  stand, 
wheelbarrow,  ladders,  clothes  stimds,  press,  Are  screens,  &c. 

13.  DuBUN   Union,    South Frieze,   tweed,    flannel, 

blankets  ;  linen,  calico,  check;  men's,  women's,  andchildren's 
clothes,  made  up ;  specimens  of  embroidery,  and  other  fancy 
work. 

14.  Din(;akvan  Union.— Frieze;  linen  and  cotton  shirt- 
ing; woollen  shawls,  tweeds,  Russia  duck,  Unen  towels, 
striped  tlannel,  calico,  shambray,  gingham;  baby's  robe; 
chemisette,  collars  ;  chair  and  table  covers ;  pin-cushion  and 
hair  net. 


1 5.  DuNSH  aughun  Union Embroidered  shawl,  pocket 

handkerchief,  and  baby's  frock ;  fancy  knitted  window  hang- 
ings, and  stockings;  linsey  woolsey;  firieze,  calico,  lineD; 
and  men's  and  boy's  clothes  made  up. 

16.  Edkndbrrt  Union. — Frieze,  twilled  calico,  finoi^ 
linsey  woolsey,  Bengal  stripe,  check,  tweed ;  men's  and  wo- 
men's clothes ;  thread,  flax  yarn,  woollen  stockings;  ooQan, 
toilet  table  cover,  and  other  articles  in  crochet 

17.  Enniscobtht  Union. — Sheeting,  ticken,  Uanketi, 
flannela,  rugs,  friezes,  tweeds,  men's  and  boy's  clothing  aad 
caps,  suspenders,  worsted  shawls,  woollen  and  cotton  stock- 
ings, cotton  bonnets,  crochet  and  other  quilts;  naokcca, 
linen  and  cotton  cloths,  calico,  gingham,  table  linen,  towel- 
ling, vestings ;  various  ardcles  in  crochet,  ltni»^ng^  mrftit^ 
and  lace ;  silk  and  worsted  gloves ;  hearth  rag,  tfippen,  nd 
landscape,  worked  in  wool ;  habit- shirt  and  collar ;  cambric 
handkerchief;  linen,  cotton,  and  woollen  yarn ;  sewing  tltz««l ; 
clog  and  leather  shoes. 

18.  Fermoy  Union.— Gingham ;  frieze;  tweed;  flamiei 
sheeting ;  linen ;  caps  ;  embroidered  muslin  sleeves,  pocket 
kercliief,  habit-shirts,  collars ;  stockings,  polka  jacket,  sod 
other  articles. 

19.  Killarney  Union. — Frieze,  tweed,  shepherd's  pUii 
flannel  stuff';  woollen  shawls,  carpeting;  check.  Bt-n^al  -tri{<, 
gingham,  calico,  cotton  sheeting,  linen,  towel>,  canvje*, 
knitted  quilts,  blankets,  Unen  yarn ;  combed  worsted,  mtn'i 
clothes,  shoes. 

20.  KiLMALLOCK Union Caps, shambray, tweed,  pliil, 

frieze,  flannel,  towels,  shawls,  sheeting,  linArywoolvy,  taMe 
cloth,  shoes  ;  men's  and  women's  clothes  made  up  ;  wcrkcd 
collars,  infants'  caps,  &c  ;  rugs. 

21.  Larne  Union.— Crochet  quilt,  chemise,  s^hirt,  stc<k- 
ings,  suit  of  frieze,  needlework,  pincushions,  child's  kmt 
jacket ;  lady's  cap  and  collars. 

22.  Limerick  Union.— Linsey  woolsey  clothing ;  twmi-. 
shoes  ;  coarse  linens,  &c. 

23.  LisMORE  Union — Frieze,  flannel,  check,  calim 
ticken,  blankets,  sheeting,  knitted  quilts;  boots  and  »h.*s. 
stockings  ;  men's  and  women's  clothing,  ma<le  up  .-  sh^wl; 
knitted  paletot,  purse,  and  shirt ;  chair  and  ottomAU  covers, 
doyleys,  and  gloves. 

24.  Lisnaskea  Union. — Linen,  frieze,  flannel,  sham- 
bray ;  shoes. 

25.  Mallow  Union.— Blankets,  frieze,  twtvd  ;  w.x.ll«i 
cap,  shawl,  stockings;  linen  shirt,  table  cloth,  napkiru. 
shawls,  ticken,  union  duck,  &c. ;  cotton  hhirt  and  wrapper; 
a  knitted  quilt;  shoes;  canvass. 

26.  MiTciiELSTowN   Union Shws   stockings   *xki 

gingham,  check,  flannel,  ticken,  quilt,  habit-sihirt*,  beanh- 
rug,  mat,  shawls,  linen,  caps,  trowsers,  and  waisto«atA. 

27.  MoNAGiiAN  Union.— Linen,  suit  of  men's  doihea. 

28.  MuLLiNGAR Union. — Medley  tweed;  sheeting,  shin- 
ing, ticken,  &c. ;  medley  tweed  caps ;   linsey  woolsey. 
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in 


.  Kaas   U^iow. — BlankcU,   ftiezc  ;  linsey  wcMilaey  ; 
f ;  BtiDgal  stripe,  chtnk,  cAUei:» ;  linen,  ticken ;  knitted 
i;  ipc!ciiDeDa  of  neltinj^  &nd  era  broidery. 
BO.  NitXAGU  UsrioN. — Twilled  calico ;  linen ;  gray  ftieze; 
t««ed  niAd«  from  wool  aiid  cotton  ;  htown  frl**ix ;  aboes. 

81.  NxwcASTUtUKiox. — ^Crochct  and  patch- work  quil^ 
flftfuwl  pettieoAls.  boy"*  stiit,  check  apmn  and  sliirt,  canTOM 
ihirt,  linen^  stociklngiis  trowSNer& 

82-  Nkwrt  Usiox— Calico,  «hainbray,  gingham,  linen; 
IHeae,  tweed,  boots  and  shoen ;  qiocimcns  of  fancy  aod  plain 
work ;  mata  and  malting ;  dreasfes,  shirts,  caps,  kc 

33.  OLDCAijTLB  Union, — Petticoat  bodies  knitlwd  by 
im^ti ;  arm-chair  aoii  toilet  cuvors,  men's  and  child  run's 
tockfift  crochet  colllAni,  crochet  Berlin  under-cafla,  kuilLed 
liandkercfaie&  and  towebi. 

34.  Parsonstown  U:noN. — Frieze,  trowsering,  linen^ 
fiann«^,  ohawU,  linsey  woolsey,  towcila ;  knitted  cotton  quilt ; 
habit-ahirt ;  stockings ;  knitted  thread  edgings,  collars. 

35-  Rathdown  Union — Friejte,  linsey,  linen,  flannel, 
Iweed,  gingham,  ahoe%  ihlrta,  stocking*,  &c. ;  spedmeoa  of 
crochet  work. 

36.  Eatli££Alb  Union Frieze,  barmgon,  fihambrayt 

check,  lioeaii,  caH<»,  tweL'd,  Mn^tiy  woolsey,  Ruaaia  duck, 
flsnikd  ;  men'*  and  women'^  dreaaes ;  stocking^,  thread. 

37.  BoacRKA  Union.  —  Boy>  jocketa  and  trowtsera,  aboes, 
towels,  crocfa<fC  work,  baby'n  caps^  Meze  tweed,  flannel, 
cbeckf  &hawly  mghtcup,  ntsedkwurk. 


38.  Stbabanb  Union— Knitted  cotton  quilt  and  tolkt 
covers ;  webs  of  twilled  cotton  abambray,  and  twilled  animi 
doth. 

39.  TiFFEBABT  Union. — Friezc,  tweed,  woollen  ahawli, 
checks  Bengal  stripe,  tineo,  diaper  toweUing,  clnga,  aboe% 
and  Itluchcr  boots ;  Uce  stockifigs ;  kuittini  chair  rovera^ 
table  cover,  imd  quilt ;  fancy  baaket ;  mat,  and  piece  of  car- 
peting. 

40.  Tburles  Union.— Flax  in  atraw,  broken,  setitcfaed, 
and  hackled  ;  flax  yam  ;  tow  and  tow  yam ;  blanketA,  flan- 
nt^U  friexot  tweed ;  diaper  table  linen  and  towels ;  ticken, 
crumb  d«Jth,  linen  plaid ;  sheeting,  calico,  woollen  acarfa ; 
boots ;  sheet  irtm  oool-box ;  tin  kettle  and  ftand ;  coffee  poL, 
tea  pott  dust  pan,  water  cans,  w^atmng  pot,  ihower  bath, 
gan!en  neta;  crochet  bertbes,  cap,  cuffis  niffleii,  baby  i  frodt, 
coll&ra,  duyleys,  and  veils ;  thread  atockiogs. 

41.  Tralee  Union. — MocaasarSf  quiU,  towaUng,  diaper 
linen,  sbeeting,  frieze. 

42.  TvAM  Union, — Antimacaaaar;  crotchet  doileys ;  lace 
veila;  shirt i  altar  cloth;  fancy  Berlin  wool;  atockingn; 
thread  and  blade  silk  lace;  embroidered  aleevei;  frieie, 
tweed  ;  flannel ;  tinsey  woolaey ;  Bengal  stripe ;  bandker« 
chief  A ;  nupkioii. 

43.  TiiLLAJuoRK  Union. — Shambrny,  gingham,  check, 
calico ;  woven  shawU ;  corduroy ;  linen,  ticken ;  linaey 
woolsey;  woollen  shawls;  frie^ea,  tweed*,  flannel,  blan- 
kets ;  shoes  and  stockings ;  combed  wool,  prepared  by  the 
Ininatea. 


PRISONS. 


1.  Ammaou  Gaol. — Cambric  and  linen  wcba. 

t*  CxttBicK- ON -Shannon  Gaou— Linen  check  woven  of 
thread,  spun  by  femalt^  prisonera;  blue  union  woven  uf  linen 
jmra,  spin  by  female  pri«oneF» ;  slripod  onion ;  hall  mat  of 
tt»ooa,  nut  fibre. 

8.  Oranokoorhak  Fs»At^  Piubon.  Dublin. — Quilt, 
blankets,  Hnen,  tioaey ;  knitted  shoes  made  of  tow  ;  embroi- 
d«!r«d  table  cover,  waiatcoats,  and  i^irt ;  worsted  and  cotton 
sucks;  stays ;  carpet  bags ;  Umeridt  lace  and  worsted  polkas ; 


black  lace ;  hair  nets  \  baby's  shoea ;  worked  handkerchiitf ; 

aDtimacasaar, 

4.  LiMKRioK  Gaol Samples  of  prison  clothing  and  bed^ 

ding;  flax  yarn;  root-waahers ;  hot.  water  vessels  of  tin  and 
iron,  for  warming  rooms ;  foot-mat^  and  other  artideo. 

6.  RxGUitoND  Bbidbwbll,  Dublin. — ^Plain  and  fancy 
cocoa  matting,  in  many  varieties ;  fancy  woollen  mats ; 
cocoa  fibre  mata,  with  woollen  bonlors :  Unsey  woolaey  ; 
striped  calico  for  shirting ;  corduroy,  frieze,  and  bed  rug. 


BRITISH  GUIANA. 


IN  the  first  compartment  under  the  Gallery  on  the  right-hand  side  of  the  Daia,  there  was  a  collection  of 
products  which  probably  escaped  the  attention  of  the  mere  casual  observer,  but  which  to  all  those  who 
duly  appreciated  the  Exhibition  was  of  great  interest — ^that  firom  British  Guiana.  Within  a  comparatiTelj 
small  space  were  combined  specimens  of  the  chief  products  of  that  colony.  Its.  mineral  resources  were 
represented.  Of  its  vegetation  there  were  numerous  illustrations  in  almost  every  condition :  comprehending 
its  timber,  the  substances  used  chiefly  as  food;  its  contributions  to  the  pharmacopoeia,  saccharine  productions, 
and  fibrous  substances.  The  natural  history  illustrations  belonging  to  the  animal  kingdom  afforded  an  idet 
of  how  far  the  fiirs  of  some  of  the  specimens  might  be  valuable  to  commerce,  while  tae  beautiful  coUecdoD 
of  insects  showed  that  the  skilful  entomologist  had  been  at  work.  The  scenery  of  many  parts  of  the  ookmj 
was  also  illustrated  by  a  number  of  coloured  sketches.  The  examination  of  this  whole  collection  was  indeed 
well  calculated  to  convey  a  tolerably  accurate  idea  of  the  resources  of  the  district  from  which  it  came;  while 
the  manner  in  which  the  whole  was  got  up  showed  that  those  having  charge  of  it  intimately  understood  the 
rec[uirements  of  such  a  collection,  and  duly  appreciated  Uie  importance  of  such  exhibitions  as  that  to  whidb  n 
this  case  they  sent  so  valuable  a  contribution. 

The  production  of  sugar  is  now  the  staple  industry  of  British  Guiana ;  and  the  collection  contained  speci- 
mens of  every  product  of  that  manufacture,  as  sugar  in  different  stages  of  purification,  rum,  &c  Tbe 
assortment  of  woods  which  was  exhibited  shows  that  many  of  them  could  be  turned  to  valuable  account  in 
£urope,  on  account  of  their  hardness,  the  beauty  of  the  grain  in  many  cases,  and  the  high  polish  of  which 
they  are  susceptible ;  while  the  forests  are  of  almost  boundless  extent,  and  the  trees  of  large  size.  But  there 
is  a  further  source  of  wealth,  of  which  illustrations  appeared  in  the  Exhibition,  and  which  has  of  late  beoooie 
of  great  importance — viz.,  fibres  of  various  kinds,  some  of  which  could  be  turned  to  profitable  account  ait 
substitute  for  hemj),  and  the  whole  of  which  would  be  valuable  to  the  paper  manufacturer.  The  plantain 
ffrows  with  great  vigour  in  this  colony, — a  tree  the  value  of  which  has  not  been  sufficiently  appreciated. 
Among  the  other  products  grown  there  in  great  luxuriance,  rice  and  maize  may  be  mentioned,  numerous 
samples  of  which  were  also  exhibited.  In  fine,  the  whole  collection  was  such  as  could  not  fail  to  impress  05 
with  a  high  sense  of  the  abundant  resources  of  British  Guiana,  of  which  hitherto  there  was  so  little  generally 
known  amongst  us..— J.  S. 


Saccharine  Productions. — Eleven  specimens  of  sugar, 
seven  of  ruro,  and  one  of  shrub. 

Fibrous  Substances. — Specimens  of  plaintain,  wild 
aloe,  lea  palm,  I^Iarita  palm,  mahoe,  silk  grass,  and  several 
varieties  of  cotton. 

Substances  used  chiefly  as  Food,  or  in  its  Pre- 
paration.— Rice,  maize,  Guiana  coni-seed,  coffee,  cocoa, 
chocolate,  and  various  nuts  and  pickles,  with  plaintain.  Ba- 
nana brcail,  and  other  fruita  and  seeds,  with  specimens  of 
arrow  root  and  honey. 

ALVTERIALS  USKD  CI1IEI<XY  IN  THE  ClIEMICAL   ArTS,  OR 

IN  Medicine. —  Numerous  specimens  of  bark,  stems,  fruits, 
seeds,  oils,  and  berries,  pecuhar  to  the  island. 

Woods  for  Building  and  other  Purposes. — Speci- 
mens from  Demerara  lliver,  contributed  by  John  Mansfield 
and  John  Outridge ;  from  her  Majestv^'s  Penal  Settlement, 
contributed  by  II.  Cartwright ;  from  the  River  Massarooiii, 
contributed  by  A.  Buchanan  ;  table  top,  contributed  by  A- 
Hunter,  the  producer,  exhibiting  133  specimens  of  wood, 
the  growth  of  the  Colony  ;  a  lady's  work  table,  contributed 


by  James  Smellie,  the  top  of  which  comprised  48  ispecimenj 
of  wood  ;  and  another  work  table,  contributed  by  John  Mo- 
rison,  the  top  of  which  comprises  111  jspociniens  of  wnixl ; 
picture  frames  exhibiting  illustrations  of  views  in  Briti-h 
Guiana,  made  also  of  various  woods. 

Miscellaneous  Productions  of  the  Animai  King- 
dom.— Stuffed  tiger,  and  ant  bear,  with  :»kins  of  bird^i  and 
snakes  ;  collection  of  insects,  &o. 

MISCELI.ANEOUS     PRODICTIONS     of     THE     VF.<iFTABLK 

Kingdom. — Seeds  and  seed  vessels  of  variou.-i  plants  and 
flowers,  with  specimens  of  leaves  and  branches ;  dyes,  wjul 
and  gums. 

Products  of  the  Mineral  Kingdom.  —  Speeiroens 
of  gold,  and  quartz,  granite,  and  other  st<.>nes  ;  jiebtJe*,  saikU 
and  clays,  with  bricks  and  tiles  made  from  the  latter,  fJiow- 
ing  their  application. 

Indian  Manufacturfa,    &o Specimens   of  anklfts. 

arrows,  baskets,  bows,  fans,  fishing  line,  flutes,  g'>ng^  ham- 
mocks, war  clubs,  swonls,  and  other  like  articles,  with  modti* 
of  houses  and  canoes. 


INDIA. 


rr  the  department  of  the  Exhibition  devoted  to  the  tllustration  of  the  Arts  and  Mantifactnres  of  India 
there  was  the  moft  magQificent^  and,  we  may  add^  complete  display  ever  brought  toother,  ejtcept  that 
in  Hyde  Park  in  1851,     The  msiuufacturiag  skill  which  many  of  these  articles  exhibit,  in  not  ono,  but 

eral  dopartment^,  has  scarcely  bi^en  ecjualled  anywhere  €be ;  and  tht;  fineness  and  Ijimuty  of  many  of  the 

tile  fabric*  of  India,  as  well  as  the  gorgeousDesa  of  many  articlea  of  apparel,  covtrred  as  they  are  with 
embroidery,  and  studded  with  precious  intones,  far  exceed  what  is  to  be  found  in  any  other  part  of  the  globe. 
The  illtifitfation  of  the  Arts  and  Manufactures  of  India  is^  theryfore,  posaesse^l  of  e^peeial  interest ;  and,  as  we 
liaTe  aU^ady  observed,  the  collcetron  in  the  Exhibition  was  m  every  respect  complete. 

As  throughout  this  work  the  object  ha,'*  been  nith(?r  to  tarnish  information  on  the  several  branches  of  in- 
dnstr)'  than  t<j  occupy  space  with  details  descriptive  of  particular  articles,  the  collection  in  this  department 
does  not  demand  anv  lengthened  notice  at  our  bands  beyond  the  mere  enumcnitiou  of  its  (;f intents,  which 
Will  be  found  bubj*>intM.1.  We  may  remark^  however,  that  the  collection  exhibited  by  Her  ^Llje^ty  was,  in 
manv  respects,  unique,  embracing  a  variety  of  articles  of  surpassing  riches  and  splendour.  The  profusion  of 
pre>cioa£  stones  which  ornamented  some  of  them,  and  the  adniirnble  specimens  of  enamellinjL;  presented  by 
ollien,  rendered  them  objects  of  de3er\ed  admiration ;  while  they  ccunpriried  illustrations  of  most  of  the 
for  whicb  India  is  celebnited.     Another  collection  in  thi.s  department  also  demands  speciid  notice*, — 

t  of  our  gallant  countrynum.  Lord  Viscount  Gongh.  ^VTiile  the  howitzers  and  other  trophies  of  war  were 
©bjects  of  interest  on  account  of  their  construction  and  ornamcniaticm,  thev  were  not  leas  so  on  account  of 
the  illustrious  Irishman  to  whom  they  belonge<l,  who  so  well  muLntjiini^d  the  honour  of  his  country  when 
commanding  her  armies  in  our  Indian  Eu1pirc^  The  Honorable  the  East  India  Company,  the  Royal  Asiatic 
Society,  and  a  number  of  other  exhibited*,  also  demand  the  conlial  ackuowledgnieuts  of  the  Irish  people 
for  their  valuable  contributions  to  this  highly  inten'sttng  and  important  department  of  the  Irish  Industrial 
Exhibition, 

In  looking  over  the  subjoined  list,  it  will  be  found  to  comprise  many  objects  of  Chinese  as  well  as  of 
lodian  workmati»hip  ;  but  the  separation  of  the  one  from  the  other  woidd  Im  productive  of  no  practical  con- 
tenienee,  and  besides,  the  Chiaede  articles  were  not  so  numerouji  as  to  make  an  ellective  display  by  tham- 
*  S. 
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Mbato 
i    iODiect 


ARTICLES  CONTRIBUTED  BY  HER  MAJESTT  AND  HIS  ROYAL  HIGm^T^S  PRINCE  ALBERT. 


SETS  OF  ARMS. 

PtTJama  or  Trowsera. — Green  vd v€t  ouside,  and  «ilk  in- 
ie,  with  chain  mail  Hned  in  betweeo  ihem ;  crimson  silk 
and  sash,  widi  two  silver  and  gold  cord^worked 
crimaoo  and  gold  edging  at  bottom  of  the  leg& 
Kdltct  or  Coat — Plata  «te«l  chuin  mail,  cotUr,  ench  side 
«f  braiiit,  bick,  and  wmu,  worked  in  gt)ld  spauglcs  and  cord, 
fbrming  ftemft,  leaves,  and  tiowers;  inside  of  collar  and 
lined  with  crimton  velvet,  and  fiuteac»d  by  silver 
and  eye^ 
Foot  BiNly  Ptataa,  conditiiig  of  breaat,  back,  and  two  side 
brown  steel  and  raised  gold  oraatiienta  in  scrolb ; 
QBter  border  of  flowers  and  leavea,  with  on  inner  one  UuiMJ 
with  crimMni  velvet,  gold  laoe  border;  steel  and  gilt  bucklesii 
and  criinww  velvet  5tni{ia. 

Pair  of  Annletd  in  brown  iteel ;  raised  gold  onumaenta, 
nearly  fiiniUr  to  Body  Platea,  excepting  outer  scroll  butead 
of  flower  border. 

Tocrpee  or  Helfnet,  steel  stained  brown,  with  gold  rai.^ 

omamenti  in  M:roUs  of  same  character  sl»  Bmiy  Plates ;  rim 

«f  gold  in  Runk  iianels;  chain  necking  of  steel  and  brmsB, 

dtatnond  pnttem  i,  na«al  ^itard,  spiked  at  iop^  and 

hokderik  steel,  inlaid  with  gold  in  zigzags ;  ends  of 

giuud  in  scrolb ;  crimson  velvet  lining. 

iril]%IMlt     Twn  lAfg^  Kedgeea  of  heron  feathers;  gold 

md  Mher  wft^worked  steins  Ibr  helmet. 


ShMd — Brown  steel  und  gold  raided  onianMiita,  similar 
in  general  dm^^  to  Body  Plates  ;  ci^tre  formed  by  dmtbte 
border,  encirt;iing  four  paneb  with  Asiatic  characters  b«^ 
tween  four  l>0!;!.i»es  in  gold  o[)en-work  omainenLi,  ih<>  ri'iitXtS 
of  the  latter  L>eing  e^ch  studded  with  nix  small  ruKi**4  and 
an  emcmM  ;  outer  rim  of  shield  fonne<l  of  narrow  leaf-pat- 
tem  border;  Imed  inside  with  green  velvet,  gold  lace 
edging ;  crini«on  and  gold  brocade  knuckle  part ;  Itond 
i^raps  Attjiched  by  four  gold  rings. 

Bow,  brown  Japanned  in  flowers^  divided  into  spaces  by 
white  grass  twisted  round ;  one  end  broken ;  portly  colouitid 
stringy  catgnt  end& 

Quiver,  covered  in  green  velvet,  with  ends  and  centra 
band  of  g^dd^  in  flowers  and  open -work  at  edges;  greeo 
velvet  St  nipt  "wd  four  silk  cords;  two  crimson  enda. 

ArrowA^  onuiinented  in  Japan  work. 

Powder  Horn,  covered  in  green  velvet ;  top  and  «id  of 
bom  lini^lied  with  M)lJd  g^M  om&inenrs^  in  open-work;  tlie 
top  jewelled  with  ^vcuty  rubies  and  nineteen  ememldat  and 
the  end  with  twenty -one  rubies  and  eighteen  emcntlds; 
stopper  altacbod  by  gold  cbaiit,  and  jewelled  with  six 
rabies. 

Shotdder-belt  and  three  smaU  BuUet  Boxes,  attached  by 
sliders  on  ti^It,  tlie  whole  covered  in  green  velvet,  edgid 
with  gold  work  ;  *tmp  tipjKMl  in  gtdd^  jewelled  with  riiblai 
and  amemlds,  and  the  butkle  at  reverse  end  with  rubi»; 
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solid  gold  onuunented  fiwtaniiigB  to  boxes,  Jewelled  with 
raMn  and  emeralds  to  eadi  ftiSlentng 

Dmm. — Small  gold  Kettle  Dram,  ornamented  in  rilxi  fl>r 
saddle-bow,  with  gold  IHnge  at  top;  green  Telr^t  #ikk- 
hdlder  on  one  side,  and  pad,  wiUi  s£nip  and  bockle,  on  the 
etbar;  wadded  green  silk  top  cofv,  and  swivel-ring  at 
bottom,  with  long  tan  leather  strap. 

Peijama  or  Trowsets,  crimson  and  gold  brocacie,  lia«d 
with  crimson  alk ;  green  waistband ;  crimson  silk  sasAi  \ 
end  ornaments  in  gold  and  sQtw  wfae-wod^,  six  peudi^tA  to 
each;  steel  and  brass  chain  leggingB*  the  brass  (brmifig  solid 
diamond-shaped  ornaments 

Kortee  or  CSoat. — Steel  and  brass  ehahi  maO,  ligxiig  pAi- 
teni,  with  two  small  copper  bands  at  bottom  ci  c«At  mod 
ansa.  CoUar  and  breast  Ihcings  ot  erimaon  and  goUl  bro- 
cade, to  match  trowsers. 

Toopee  or  Helmet.— Steel  and  gold  onament&,  inlajd 
with  1^  borders  in  flowers  and  scrolls;  nasal  gnard ;  tup 
and  iSde  Kedgee  holde^^  also  inlaid  with  gold ;  &uei  a.nd 
brass  chain  n^  necking,  the  brass  forming  open  dlaniond 

Kedgees. — ^Three  Keelgees,  gold  wire  stems  and  heron 
feathers,  the  top  one  havinig  pcMla  loond  it,  in  three  rowe. 

Shield. — ^Black  japanned  leather,  ornamented  oatflide  with 
gold  bosses  and  a  crescent  Inlaid  with  diamonds. 

Matchlock  Rifle,  black  steel  barrel,  marked  bj  mnk 
wavy  lines  throngfaont  ridge  at  top,  inlaid  at  htmch  with 
gold  in  flower,  and  two  panels  containing  eastern  charae^ 
ters;  gold  muzzle,  formed  into  crocodile's  head,  with  iwo 
rabies  set  for  eyes;  gilt  fore  and  hind  si^^t;  bruwii  w^xkI 
slock,  with  gold  scolloped  edges  alongside  of  burrclp  and 
plates  in  open-work,  forming  flowers  on  eadi  side  nt  breeeh ; 
engrsTed  and  open-work  gold  butt;  gilt  Iron  trlg^r,  paci^ 
and  cover,  picker,  and  holder,  the  pidcer  mttachetl  by  twt> 
small  gold  chains;  foor  gold  open-work  bands  romid  barrel 
and  stock ;  two  gold  dhig  rings,  with  red  and  whits  mtk 
sUng,  and  gold  bncUee ;  slow  match  jtwistod  round  aowM  t^f 
bott ;  iron  ramrod,  gilt  top. 

GOLD,  BILVXB,  AVD  OTHXB  ORHAMKinB. 

Gold  Hookah,  in  three  parts,  the  lid  to  top  held  by  two 
smaU  gold  chains ;  stopper  fastened  to  end  of  pipe  by  two 
similar  chains ;  and  part  of  neck  of  bowl  also  attached  by 
two  other  gold  chains. 

Silver  Ornaments. — Two  silver-gilt  vases,  in  open-work 
in  flowers ;  leaf-edge  round  top  five  inches  high. 

Silver  Ornaments,  in  raised  work,  forming  flowt^  and 
scrolls,  on  green-coloured  ground. 

Bronze. — A  camel,  on  square  stand,  five  inches  high,  and 
a  Brahmin  Bull,  four  and  a  half  inches  high. 

Inlaid  Metallic  Ware A  black  vase,  inlaid  with  sUvct, 

forming  trees,  flowers,  and  other  devices,  twenty- three  inches 
high;  a  basin  and  centre  cover,  inlaid  in  silver  flcjwersj 
twelve  inches  in  diameter;  a  cup,  stand,  and  covBr,  cup 
inlaid  in  silver,  with  landscape  and  figures,  and  fitport^amen 
shooting  birds. 

Ivory  Ornaments. — Set  of  chessmen,  highly  carve*!;  cle- 


phanf  a  headt  tarved,  and  sappottc^l  (^n  t^ak^wood  i 
small  irlepbant's  h«&d,  ^Arred ;  a  miniature  carrvl  \^tk- 
ficraUrher,  with  cow  and  milk-matd  at  1>)p^ 
Udm.— A  whole  bum,  polblied,  fgrf  a  ( 
graved  at  rim  and  md»  the  latter  <srved  am  tt  i 


;  aU 


gTi»taiQae  M; 


with  ivory  tusks ;  a  circular  Qpr^ht  boJC, 
bom  box  ;  two  black  tigers^  oo 
coloured,  shallow,  drc itl^  di^,  engmved. 

Pofcnplrii:  tjuin.— Bosket  aod  n^iFfir. 

AliLhm»leT  OmameiitM.'^A  pntr  of  whiiM, 
a  pair   of  wldte  Kwaiui ;  «  pair  of  whlti*  jati  aad 
white  liottlie  and  lid. 

Ag«te  OnisineatH._-Mi>w  aj^it^  vnM.\  with  ■c<4(«p*l  luf 
i^dg^en  aiid  fcK't ;  two  dotien  agate  grciiMi,  ttjiM^^  and  tmi 
knife  handiea;  a  white  agate  cup  and  sauci^;  tnoAd  tit 
cminou  ffud  giiiiH:Artiag!e^  with  two  whi^a,  ill  wMl^  tf^ 
UchcKl  to  green  bloodstone  ammimitHm  ("artianit  soppqilii 
on  two  wbfOeU,  with  two  box«a,  pal^  aod  enMS^Uar^  p^ 
bltXHbtone  Inkstand  and  penholder. 

PottPfy* — A  bwjttle,  brown,  ornarn^jit^  with 
white  lines,  furming  troZLia  work,  with  tfirig^  In 
leaf  tMjnjers,  glaztid ;  a  Ivott le,  r«d,  with  black  mad  f 
heart '!4hii|M4l  ]iAtt«m  round  neck,  n^  trbtlb  asul 
ground,  witli  trees  in  centre  of  ea^h,  between  two  tumlisi^ 
round  body  of  Ijottle,  ojid  htghly  g^«»i ;  a  bMttlii  ybdt, 
fTlnin  gUx^cd ;  a  bottle,  it^ine  culuiir^  with  tiv*  lahmi  Mn^ 
round  bodyf  emch  shaped  at  tvp  into  five  part«;  a  tn^  wUi 
iiik  hoiidltia'  and  toviar,  richly  untani(5Qti!!il  to  talaed  i%Vsi^ 
bburk  ptiltitJ?d|  and  glazed  to  tmitate  [Miliftbwi  Iran ;  a  UnttK 
body  iuti^  iiod  iftjind  iH'^ffcimted  in  h<t[«%  blaek  riiff!t*-Jt  a 
imitation  uf  lldwt^  ^md  iJightly  gLazsd- 

Wo<Hlff.— A  s«nd]il-wr9od  box  and  lid,  hig^y  csttvl  b 
ligurea  of  Howe rt^;  a  pollihed  fandal-wood  bo&,'  inl»id  will 
ivory  and  mctidft,  ivory  feel ;  mod«l  d[  a  WX^yj^y^  iMRpli^  li 
pith ;  four  basketa  made  of  kkuakhos. 

VRLTEltl,  aiLEBf  AJTD  OTfl£R  MATSmAUk 

Cloth  of  gold  diabmqui^  T%i^ed  pattern,  formNi  hito  hn- 
gular  Mjuan^  tlow«r»  iu  tbe  vvntx«  whrtUy  in  pjjil  tJuia^ 
mm»ou  and  gold  cortl  rciuntir  and  gold  and  mlfrtt  apm  mi^ 
lojMMJ  bonli^r  on  two  sides  and  ahapcMl  esxd,  tiurd  mish  pak 
blue  silk  ;  cloth  of  gold  chabr^uc^  small  puriioa  uC  'pvtf/k 
iilk  and  gid*!  thrvmd  warked  int'i  rii#?td  ^owq%  Giiamm  md 
gold  conl  ^f^und  (^^l^i^,  gii)d  atid  aih'cr  open  M«no|i«>il  bivdir; 
a  bulf  tcilk  uud  golti  brocadL>  chulrraquf,  pat&tfs  itif^MJ  li 
red  Bilkt  and  vdvet  work  encin:-ling  lilvur  ttlliMiI  ftowM 
and  Stan  oltemntcly,  gold  and  putv-coloor  aqoaj*  GsmA  M 
rounds  and  gold  and  .«i!ver  fringe  on  two  »iiie»  and  m^ 
Uqi^  Willi  erim^jci  ^Ik ;  a  roj^e-cotour  gauae  and  &hw 
wt>rkf<4l  h4>cjkah  cr»ver  {  a  puTpk  vdiv^  hf^iftPi^  oarpH,  tn- 
broiden^l  with  rUygt  and  gold  ^lAHj^^lai  ■§  floWBl^  guld  aad 
siivertinjhd  fringe;  a  liand  ptutkt-r^  iilvnt-artd  gtit  liAmlKt**^ 
dapfier9»  workefl  in  ^tmeta  with  »ood  pe-«rk,  f*Ltirratik  i»l 
rubi^ ;  bUi:k  vdvet  chair  cover,  worked  iu  ulk  ^^d  pM 
thread  i  nine  pieces  of  shawl  wool  cloth  ;  fiw  pMvifa  dt  pat^ 
ree]]uz  (a  new  fabric} ;  nine  spadmrna  of  ruhmut  iik 
thread  ;  twcniy-three  Bpedmena  of  caihmtfT«  |)«ptf. 


2.  Alms,  Mrs.,  Raheen  Park,  Thurles. — A  book  of  Per- 
sian manuscript,  taken  from  the  tent  of  Meer  Museer  Khan, 
after  the  battle  of  Meannee. 

3.  Bloomfield,  John,  Castlecaldwell,  Ca  Fermanagh, 
— Textile  fabrics,  robes,  and  other  articles  firom  India  and 
China,  in  great  variety. 

4.  Boyd,  Miss  Frances,  Kilmarnock,  Co.  Dublin. — In- 
dian carving  in  Bombay  blackwood  and  in  ivory. 

6.  Bridge,  John,  Woodhouse,  Shepherd's  Bush, In- 
dian articles  in  great  variety. 

6.  CooHLAN,  Mrs. — A  Chinese  backgammon  and  chess 
table,  with  chessmen,  &c. ;  a  Bombay  fancy  work  box. 

7.  Cooper,  Mr. — A  collection  of  Indian  and  Chinese 
articles. 

8.  Cunningham,  Lieut.-Col.— A  Sikh  sword  and  shield. 


9.  D'Olier,  Isaac,  Booterstown,  Dnblin. — A.  KAondav 
double-edged  sword,  and  a  Coorg  kni£e. 

10.  Downing,  William,  East  India  House,  Loodoo.— 
Long  rifle,  with  percussion  lock,  from  Lahore;  otodieCbox; 
necklace  and  a  pair  of  ear-rings,  from  Poooa  ;  cowfid, 
elaborately  quilted,  from  Rajpootanah;  monytwMt  quilt, 
from  AasaoL 

11.  East  India  Company,  the  Honorablb. — Idoh, 
image  of  Gotama,  Ma3radevi,  Siva  taking  leave  of  Samti, 
image  of  Siva,  six  stone  figures,  two  day  figurea  in  iatagfio. 
eight  metal  figures ;  chain  of  metal ;  four  glaaed  and  aa- 
gUzed  tiles;  three  small  figure  heads  (of  plaster);  pottcrf 
(of  white  clay),  decanter  and  stopper ;  white  and  red  day 
vases  in  great  variety ;  iron  goblet  and  jog,  inlaid  with  al- 
ver,  Biddery;  elephant  and  Howdah,  in  ivory  cmrvisf: 
camel,  car\'ed  in  ivory;  native  workmen,  carved  in  ivocr; 
inlaid  mosaic  tray,  from  Agim ;  model  of  terapio  in  pith; 
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gtui,  and  BidtOef  IWim  L&hore ;  ^an-barrel  (being  a 
L  twitted);  inujl  brtsa  And  iron  lock;  briias  goblet  ami 
tn-pcvt;  three  Burmese  muflieal  uwtnumsnt^ ;  vioHna  itnd 
bows;  MicAin  aod  bow,  from  Jars;  flageolets;  kettlc-druniEi 
•ad  tom-tomft ;  pair  of  cymbab ;  xnodeh  of  diHorent  mvaictH 
iaitniiDeDbi ;  boato ;  lady's  apmniiig  wheel ;  mahmtta  car- 
luige;  imatl  palanqtiia,  and  ISoux  bearers;  box  made  of 
pGfeainie  qollls ;  pair  of  wocxlea  shr»cfl ;  dancing  flgTirea 
Caahmere ;  momiiig:  gown,  embroiilered,  from  Cash- 
e;  gksed  caaci  ooataining  ricbly  omament^d  M8.  addresg; 
*  silver  case)  and  bag ;  a  collection  of  irrdutiou  Indian 
fhtita  and  woods;  a  curio  as  pair  of  bdlowA,  made  from 
hsaTea;  various  aiticlea  in  gutta  percha;  a  collection  of 
aiiimali  modeled  by  Mr.  F.  Pulmaii,  from  itone  canrings 
Ikwu  Bengid;  a  aectioa  of  maho^ny,  and  a  t«a  cadfly  mdiie 
from  part  of  the  same  tree,  grown  in  the  East  India  Com- 
pany*«  Botanic  Gardens  at  Calirutta, 

12.  EiAJOTT,   Lieut.  Johji,  Waterloo-road,  Dublin, — 
f  itmbidla,  taken  by  exbibiler  from  the  state  barge 
ola,  the  commander-in-chief  of  the  Burmese  army. 
'  U.  Gallahbr,  J.J  H.M.a  Arrogant,— A  collection  of 
Qdoase  and  Japanese  curiosities. 

14.  GouoH,  THE  Rioirr  Hon.  Lord  VmcouHT. — ^Two 
12  lb.  howitzers  and  carriages  complete,  beautifully  mounted 
and  inlaid  with  brass  gildings  taken  by  Lord  Gongb  tn 
the  action  of  Sohraon  in  the  year  l&i6,  and  prc^^ntcd  to 

by  die  Goreramexit  of  India  ;  two  gons,  a  6  lb.  and  a 
llbhowitaecr,  taken  in  the  battle  of  Goojerat,  and  presentefl 
_  \  Lord  Gough  by  tbe  EaAt  India  Company  ;  four  im(H*rial 
standards  of  China  tJiken  at  Chin-Keang<Foo;  bMd»  and 
bonis  of  the  Indian  buffalo ;  modn!]  of  Chinese  joss  house, 
with  an  Idol  in  it,  covered  in  wood  and  gilt ;  two  figures 
(orredont  of  pith)  of  tbe  Rajah  of  Mysore  and  hia  favourite 
wife;  two  modeb  of  gons,  one  of  agate^  the  other  of  blood- 
stone, &cnn  Bombay;  glass  case  containing  baskets^  &c.  nmdi* 
of  fiUgrve  silver ;  Chinese  curiofllties  of  distent  sorts,  Indian, 
Sikh,  4ke-  and  other  tMags ;  specimens  of  Cbineac  bronzes ; 
model  of  a  hackery  or  native  carriage  drawn  by  bullocks^ 
in  ivoiy;  Chineie  fiidd- piece  taken  tn  action;  boir  inlaid 
with  porcupine  qutlls  and  Bombay  work ;  Chliicso  gong  of  a 
fittriotts  shape,  used  in  the  templet  ;  four  Sikb  matibloeka ; 
twtHedged  swoid  need  by  Tippoo  Saib  at  tbe  mogfi  of  Se- 
fiE^patam  ;  nnmerotis  specimcnis  of  rich  ca<ibniere  and  silk 
sctfft^  and  other  articles  embroidered ;  model  in  white  raarbU% 
daboimtely  inlaid  with  agates  and  other  stones,  of  the  tomb 
of  Koormahal,  at  Agra ;  with  a  great  variety  of  Indian  and 
CTiiwHW  miiceUaneoud  arddea. 

15.  GfUVESs  Antmoxt,  Kosbercon  Castle,  New  Roes.— 
Carved  ivoty  model  of  a  Chinese  junk  ;  China  vases. 

Iti.    Habobayes,   JofiKPH,   Manchester. — An    Indian 


17.  HAWKtKs,  £.,  Etseperof  Antic)mtie8,  Britbh  Muaetim. 
— dilTerlibttbs,  fhxm  Tania,  remarkable  from  their  eimitarity 
10  the  andent  Iriah  ornaments. 

18.  Hkadfoet,  tkb  Marciiionera  of. — ^Bedstead  &om 
Cashmero,  piece  of  Kincob^  gold  brocade,  tinsel  trowsen  and 
jacket,  piece  of  emhroideTy,  one  shoe,  cotton  and  silk  cloth, 
trowsertlea,  pair  of  socks,  and  sash. 

I9t  HawiSTT  k  Co.,  Fenchnrch-Bt.  and  Baker-st.,  Lon- 
don* Importers, — Collection  of  Indian  and  Chinese  articles, 
andent  and  modern^  compriaing  exquisite  specimenfi  of  the 
mimCmnTing  and  artistic  producto  of  the  East  iu  almost 
«TSf7  dapattment. 

SO.  HDBAJnv  ABnfm,  Herhert^street,  Dublin Indian 

brought  to  Calcutta  by  a  vessel  from  Baugoon  ; 
»  head  taken  from  the  Great  Pagoda. 
'^i.  KSMiVToa,  Hisa^   Sandymount— Inkstand,    elabo- 
rifely  painted  and  engraved,  and  curiooe  pair  of  scissors  from 

If,  BiBvia,  JoHJi*— Chinese  articles  of  various  kinds. 


23.  Reynolds,  Au>EitM,v:«  J. — A  Goorkha  swords  pre- 
sented to  cxhi  biter  by  the  NejMinlese  Ambassador^  in  1850. 

24.  RoTBXEY,  A.,  East  India  Company's  Military  Stores. 
—A  sword  taken  in  tbe  late  Chinese  war. 

26,  BoTAi.  Asiatic  Society^  The. — Collection  of  Indian 
and  Cingalese  arms  {  models  of  the  great  Hindoo  temple  at 
Trivatore;  Buddhist  temple;  Buddhist  prcadung-hoose; 
Clunese  chain  pump  ;  tike  idol  Juggernaut,  and  cars ;  Buf^ 
mese  war  boat ;  Burmese  harp ;  gong ;  water  pail^  and 
lacquered  ware;  Aifghan  water  bag  of  Hus^a  leather; 
Japanese  joss  house,  tised  by  the  jioople  for  the  reception 
of  Buddhist  idols  in  their  domestic  worship;  Japanese 
opium  pipe;  playing  cards  and  books;  Chinese  opium 
pipe;  sun-dials,  mariner'i  compass,  and  lady's  shoe;  series 
of  13  miniature  portrsitJ  of  kings  of  I^elhi  of  the  Timurian 
dynasty ,  by  a  native  artist ;  Hindoo  horoscope,  in  a  Sanscrit 
roil  of  several  yards  in  length,  found  in  the  camp  of  one  of  the 
Sikh  generals  after  the  battle  of  iioojerat;  Siameie  drama* 
tic  poem,  in  manu.<^cript,  folded  fan-like;  original  Arabic 
letter  from  the  Imaun  of  Muscat,  sent  to  the  Boyal  Asiatic 
Society,  in  Kincob  envelope  ;  Arabic  oelestisJ  globe^  made  at 
Mosul  in  the  year  1275  ;  ancient  images  of  Brahma,  TishnD, 
Laksmi,  Darga,  and  Durgo ;  piece  of  ancient  sculpture,  re- 
presenting Buddha  and  his  diadpln. 

26,  EoTAL  DuBLtx  SocTETY,  Thc, — Two  models  «>f 
Cliineae  boatS|  elaborately  carved  in  mother-of-pearl  and 
ivory. 

27,  SoctETY  OF  Abts,  Tlie,  Adelphi,  London  ;  E.  Solly, 
SecrctaJry. — Arm-chair,  and  chair  of  native  India  manufac- 
ture; specimens  of  Chandemagore  manufactured  cotton  ; 
balls  of  Chandemagore  two-thread  and  three-thread  twine 
and  canvass;  papers  containing  samples  of  lac  dye  and 
shel-lac. 

28.  Stacky,  Frederick.— a  hookah  from  Bengal,  and 
musical  instruments  from  Java. 

29.  Stock,  Dit.— Collection  of  Cibrica  frwm  Sindh. 
BO.  SroiiEs,  Wa(.,  M.D.— CoUection  of  Indian  deiti^ 

ai.  SvKika,   Colon  ILL  amd  Mjts. — Sandal- wood  desk, 

carved  with  Hindoo  deities ;  Bombay  worit  backgammun 
bisard;  embossed  silver  rose-water  bottle  from  Cutch; 
Goorkha  swofd,  Goorkha  military  knives,  a  Goorkha  no- 
ble's green  velvet  cap  (these  articles  were  worn  by  the  Ne- 
fiaulese  with  the  Kepanlese  Ambassador  when  in  England); 
two  baskets  of  the  fragrsnt  grass,  called  Khus-Khus^  from 
Poooah,  in  the  Decan. 

a2-  Tayijor,  Philip  BIkaijows,  Harold*s-4Toea(  Dublin. 
— Table  printed  on  Indian  satin,  tn  the  private  printing  preas 
of  his  Highness  the  Rajah  of  Mysore,  arranged  by  hitnseIC 
and  sent  by  Mm  to  Captidn  Meadows  Taylor,  Political  Agent 
at  the  Court  of  Sherapoor^  as  a  mark  of  his  friendship. 

8$.  TwnfrMO,  Ricuakp. — Chinese  articles  iu  variety 

84.  UnrrED  Ssbvice  Mitseltm,  The. — Flint  lock  gun 
belonging  to  the  late  King  of  Candy,  in  Ce^'lon ;  sword 
taken  fhim  the  palace  of  the  King  of  Candy ;  double  match- 
lock from  Delhi ;  Inilimi  matchlock,  with  band  7  iMt  8 
inches  hmg ;  a  pair  of  battle-axes  from  Cutch,  silver  mount- 
ing and  handles,  with  atllettos  in  the  handle;  dagger 
which  belonged  to  the  late  Rajah  of  Sattera,  gold  mounting, 
and  tjcabbard  with  rubies  and  emeralds ;  arms  and  aceontre- 
ments  of  a  Bt'hiocbee  soldier,  consisting  of  a  matchlock, 
Mibre,  shield,  ^^^  t^t,  with  flasks^  poucha,  &c  ;  Mahratta 
chakkra  or  war  quoit ;  Ghoorka  sword ;  common  match- 
lock, used  by  the  Chinese  infantry ;  portable  brass  d'inch 
Chinese  gun ;  whistling  arrow  nscdi  by  the  Chinoe  sentinels 
as  an  alarm  aignal ;  rocket  arrow  for  setting  fire  to  shipping ; 
four  silk  Chinese  flaga ;  and  other  articles. 

35.  Waluch,  Vn. — Collection  of  Indian  woods, 

36.  Wheati^ey,  G.  W.  &  Co,— A  narober  of  small  ar- 
tidea  from  India  and  China, 
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ring  district  engiiieer*  t-^harles  S.  Ottky,  for  th^  Lower 
Btmn  «nd  Toome;  William  Fmser,  from  Ciu^tlebttnuird, 
BoRi»-ia-08«or7,  und  Templemaiei  P,  J.  Kksbt^ti,  from 
BrnHifti  G«org«  Tairant,  i^m  Dxumiort^  and  Monivea; 
Frederick  U^rry^  from  Lough  Hisk  and  Utt1linrob<> ;  SamL 
W,  Kobertft,  from  Coriib;  TtiDnuia  J.  dfulv{iD>\  from  UaLU- 
namcxre,  Ballxcoon«Ilf  and  Killeahandra ;  Julm  frFlahei'ty, 
from  Strokotowu;  aod  R.  Manntiig^  from  tlie  Gljde  db- 
trict* 


$.  AsiLtrmu^  Matthew  J.»  Anket^ll  Grove,  Co.  Mo- 

L — MtBedlaneoDt  oolteotioa  of  Iri^h  anti(|uttie4. 
'  4.  Arch^colootcal  TsarrrcTE  of  Great  Bitix^^nc  aito 
f  KEtJL3iT»,  The — Circular  bronze  coating''  of  a  e^hield  found 
in  drediciQg  In  Uie  Thames j  oblong  brmue  ornament  of  thin 
metal  plate;  three  pim^  the  heads  being  flat  discs,  chaaml 
with  interlace  pat  tenia ;  stirrup  of  bmnze,  with  dabonle 
ortMUimt  of  metal  inUiid ;  two  bronze  Bword.i;  palstavp; 
diisel  of  skx  \  bono  ^katc,  formed  of  the  cannon  lK>nfl  of  a 
harm;  pbeon,  or  broad  Arro^r,  otlront  fonnd  In  the  Thames; 
two  I'namclted  plates  of  Limoges  work,  twelfth  centun%  re- 
fires^atin^  the  Crueifi?donT  and  the  Sa\iou.r  enthroned  on  the 
rainbow:  portions  of  ahrinfi  decorations,  or  <»f  the  binding  of  a 
book  of  the  GoepeU;  palstave,  with  t%Vf>  t^ide  b»ops. 

5.  Baker,  Abraham  WmTE. — Skulk  of  extinct  Irish 
bears,  from  the  collection  of  the  late  Abraham  Whvte  BakiT^ 
Eaq.,  Ballagtobin,  Callan ;  orii;tnal  itiLniatiire  of  King 
Charles  IL  ;  ink-bom  ;  carving  in  ivoty, 

d.  Sall,  IkOBERT,  LL.  D.^ — A  retitomtion  of  the  celi>- 
brated  inatniment,  commonly  called  the  ffarp  of  Briim  Bo- 
roimha — the  oldest  kaowm  specimen  nf  Iri«h  hiirp, — prt^- 
ier%'ed  in  the  Dublin  University  MiiHf>um ;  a  re*toratitm 
«ttli9  Dal  way  Harp ;  a  restoration  of  the  ohiirtcr  horn  of  the 
Kavenaghs^  tlie  original  of  which  h  preserved  in  the  Uni- 
Tenitj  Mnseuni. 

7*  Bartosi.  F.  W.,  Clonelly.— a  knife  and  two  forka 
taken  out  of  the  ba^i^ge  of  the  Pretender;  ancient  Irish 
silv*f  bodkin ;  ptec«  of  gold  ring  money  ;  gold  ring. 

«.   BKi»fX>Ri>,  Mas,,  Tbo  Clcwe,  Lichfield ^Collection  of 

aocsimt  gold  and  silver  omameuta,  chiedy  Iriih. 

$.  Bbltast  Mira^rst. — AnciE>nt  stirrup^  made  of  un- 
1  hide ;  moilela  of  speara  and  other  implement? ;  stone 
!  with  miiuMa  fbr  esittng  bronze  bntcbets  ^  anciiiu 
ifCNi  iiv«t«d  beJI^  covered  Kipedicially  with  bronxe  ur  biaas ; 
throe  amphona  or  urns  of  baked  claj. 

]0»  BwtlBroBr>,VE?r.MARcr8  G.,  Archdeacon  of  Ardftgh. 
— A  reamftnt  ol  the  Ck>^  Mog:uc,  or  B«ll  of  St  Mogne:  an- 
dcotbriit  bottle;  ancient  bronze  rapier;  ornamented  bronze 
hRtoh«t ;  a  pure  bronso  palvtave  and  a  ^bttla ;  hronze  apear 
and  c«tU ;  fragments  of  a  spiral  ftilver  armlet,  found  near 
Caran. 

U,  BKRwtcK,  Edward,  Prcfiidcnt^  Qiiecfn's  Colle^,  Gal- 
way  ,^ — ^Ancient  map  of  Gal  way,  A,D,  1050  ^  oUl  municipal 
map  of  Gal  way,  commencing  A.  l*«  1484. 

15.  Blood,  E^  M — Models  of  two  andetit  pillars  hi  ala- 
boater  ill  the  Church  of  St,  Denis,  PariA, 

J  8,  BtxiOMriKO),  J.€*.,  Castle  GaldwelLCo.  Fermanagh. 
— BoiitisQialfoDt;  Christ,  in  aUbaater;  head  of  our  Saviour, 
in  ivory;  bronse  teal ;  Carolan*«  skull;  O'Meil's  harp,  with 
stone  hammer,  and  other  articles. 

14,  Bttj^caaTosrE,  IL  N.— A  miacellaneons  collection  of 
i&  flint,  bronze,  and  other  articles,  found  in  difFcrent  porta 

Ireland. 

lo.  Britisii  MufiRtTM,  CttRATOB  OF  TUB. — Silver  orna- 
mcRta  from  Tunii,  at  present  worn  by  the  femul^s  of  that 
place,  rtMmbURg  ancient  Irish  ornaments  in  the  Biu^euui  of 
the  Bdyil  Irish  Academy. 

Hi,  Bboiv^tlow,  Wif.uA^f,  Abbj'vleiit- — The  Book  of 
Armagh,  an  anticnt  Irii.h  manuscript  of  the  Gospetsi  the 
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Dr.  BtAiJDEN.— A  variety  of  iron  articlea  from  Dun- 
aluiagfalrn,  Co.  Meath. 

John  Lenta  ione,  Talhight  House — A  n  "  "  i^  as- 
sortment found  in  dil!erent  localities  throu;jl  1. 

Thb  SfiAXNOJi  Commission  liiKs — A  ctjlk^i  ..  i.  ui  the 
excavatkifia  made  at  Kedogae  and  other  localities  near  Ath» 
lone, 

A.  0.  Lt«>N3,  Templemore — Artlclea  fomid  in  a  railway 
gripe  near  that  place. 


Life  of  St.  Patrick,  kc^  written  A  D.  809,  by  a  scribe  wimetl 
Ferdomnach. 

17.  Dnt  iF.^  SiH  IL  Hkrvky,  Downhill,  Co  Derry. — 
Part  of  tlie  walls  of  lIiTculan^um,  pflint«?d  in  fresco;  an- 
cient Roman  helmet^  found  in  the  tomb  of  the  Uoratii,  oear 
Rome. 

18.  BiTXTOx,  Sir  Rorert,  Bart.— A  cup  made  of  a  large 
ah«ll,  mounted  on  a  foot  of  yellow  metal,  elaborately  orna- 
mented with  white  and  blue  etiameL 

19.  CALEr>ON,  CtR'XTi'^sA  OK,  Cfiledon,  Co.  Tyrone- 
Bronze  hatchet,  curionsly  morkid;  two  Druid  bcRds;  bronzt^ 
spear-head;  bronze  fibula;  crotal;  two  fairy  lafts ;  bronze 
looped  hatohet ;  turquoise  brooch ;  oak  spide ;  steel  swonL 

20.  CARRtrTifKrta,  James.— A  collection  of  flint,  bronze, 
and  silver  articles,  Ibund  in  the  Co.  Antrim. 

5*1.  Caiitr,  Alexasoku,  M.  D.,  Royal  Dublin  Sodet^*, 
— Fac-simile  of  the  shrine  of  St.  Manchln^  restored  by  ex* 
hi  biter. 

T2.  Carter,  Wiluam,  Me?pU-paradc,  Dublin.— Model 
of  Rauis  of  MoD&^terboice^  Co-  Louth- 

23.  C-v&HEL,  Vehv  Rev.  the  An«-noEAti:»jf  of,  Thttries* 
— A  rare  aud  early  Irish  cngraviug,  by  W.  Simpson,  of 
Wftterford,  date  16*46. 

24.  CHAJTDirKK,  TuoM.4S  MooxE,  Ballitore. — Model  of 
stone  cross  at  Mootie  Abbey,  Co.  Kildare;  model  of  cruni- 
lecli  of  Labacally,  near  Ghui worth,  Co.  Cork;  model  of  an 
Irish  cabin. 

25.  Chester,  Grkville  J. — OraamcEoted  copper  clia- 
lice,  enamelled  la  blue,  green,  white,  and  red,  and  ^tuddeii 
with  imitations  of  precious  stoties,  A>uodnear  Sudbury. 

26.  CocjKE,  T,  L. — An  extensive  ooQection  of  ajitiquitle^, 
found  in  difTbreut  ttartu  of  Ireland. 

27.  Dai.wa¥,  Marriott.  Carrickfergos. — ^Ancient  Irbh 
hnr[>,  called  the  liejfina  Cilhararum. 

2S.  DioRY,  Earl  or. — CoUectioD  of  gold  omameiita^ 
found  near  Sherboume,  in  Dorsetshire. 

29.  DowsLEY,  Dr.,  CloameL^Ik»maii  oculist^s  stamp, 
found  in  the  C^*.  Tipix-rary. 

SO,  Dt^DAs,  Robert,  Amision,  K.  B. — Gotleetiflo  of 

gold  and  silver  ornaioeRts. 

SL  EiULUc,  Miss.— Two  centre  pieces  of  the  lligB  of 
the  Carlow  volnoteers  of  17^2. 

32,  EciBRTOR,  Sir  Pnii.ip  i»k  M.%t.rAs,  Bart.,  MP. — 
Pair  of  tore  armleta  of  pure  gold,  found  near  Egert4>Q  Uall, 
Cheshire. 

33.  Fm»  Artb  CoMMrmcR  of  tb»  Exittiimim. — 
Stone  cross  from  the  Market- place  of  Tuam,  Ga  Oat  way; 
stone  cruea  of  88.  Patrick  and  Calmubaf  from  the  churdi- 
yard  of  KjsUa,  Co.  Meath ;  casts  of  St  Boyne's  stone  crose ;  af 
the  great  stoot  orosi  at  Monaaterboice,  Co.  Louth ;  of  ilie 
fftone  eroea  at  Siicrlspeen,  Ca  Tipperary ;  of  the  stAioe  crose 
■t  Kiikeinin,  Co.  ILilkcnny;  casta  of  aareophaguav  fbqtid 
near  the  Cathedral  of  Sl  Aodrews,  tn  Pifeehire;  caala  of 
celt  nioulds  found  in  Ayrshire  and  Kosshire;  fhweo  paint* 
ing  on  the  north  chancel  wall  of  the  ancient  Abbey  of  Knock- 
moy,  Co.  Gal  way,  and  »upposed  to  reproeent  the  exeentlon, 
in  the  twelfth  ocntmy,  of  the  young  son  of  Dennod  Bfjiv 
Morrough^  King  of  Ld&stor }  doorway  of  the  church  i>f 
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Frcshford,  Co.  KUkenny,  erected  by  St*  Lachlin,  in  the 
ie%'eoth  century,  and  rebuilt  towAfd^the  dose  of  i he  eleventh 
cei]tur>*f  drctilar  window  of  Ihe  dgbth  centniji  which 
lighted  a  chamber  placed  between  the  chancel  and  atone  rouf 
of  Rahao  Chumh^  King*8  Clounty ;  pillars  of  the  chancel 
arch  of  the  Church  of  Eahao,  King'*  County ;  chancel  arch 
of  Tuam  Cathetlral ;  eaatcm  window  of  Tuam  Cathedral ; 
cast  of  the  stone  cross  at  DunnamoggnUi  Co.  Kilkenny; 
monument  to  the  tlarl  and  Countess  of  Ormonde,  in  Canico'a 
Cathedral,  Kilkeimy ;  monument  of  a  bishop  in  St.  Canice'a 
Cathedral ;  monumeat  of  a  croia-legged  knight  at  Kllfane, 
Co.  Kilkenny. 

31*  FiSiiEft,  Sakueu — ^Ancient  crozier  fr«im  CootcbilL 

35.  Fot'KTAiNK,  Akdrkw,  Karford  Hall,  Norfolk — Re- 
liqnarj'  in  the  form  of  a  band  and  arm  of  Irifth  workman- 
ship. 

36.  GKRifON,  JoHX,  Dublin. — ^ Antique  ivory  car^nng, 
representing  the  Nativity^  anrrounded  by  medolliona,  witi 
heada  of  our  Saviour  and  the  sainta,  and  rdiquea  from  the 
holy  plaoea^  kc 

37.  Hauces,  Dr.  C*  T*,  Cork,— Piece  of  diver  ring 
money. 

S8.  Harve\%  Joioit  Malin  Hall,  Co.  Donegal — Earthen 
jar,  found,  filled  with  silver  DoinB,  on  a  mountain  near 
Atolin  ;  gold  heads  of  a  double  conical  Bhape^  and  pieoea  of 
gold  wift?,  found  in  a  bog  near  MalitL 

39.  Hot>osox,  Maa. — Ancient  Greek  fbesco ;  atained  Ivory 
crucifix. 

40.  HowTH,  THE  Eari.  OF,  Howth  Castle,  Co.  Dublin, 
— The  ancient  belk  of  Howth  Abbey;  the  great  two-handed 
irword^  taid  to  hare  been  used  by  Sir  Almcricus  St  Laurence, 
the  founder  of  the  Howth  famiiy,  who  landed  in  Ireland  in 
1177. 

41«  ReanBt  FiLuros,  Kilnaab — The  golden  beU  of  St 
Senan,  of  Scattery  Island. 

42.  Ketworth,  Wn.LiAM  Day,  SavUe-atreet,  HtiU. — 
CaiBt  of  a  monumental  effigy  of  one  of  the  Percy  £aaii|yi  in 
Bevtf ley  Minster. 

45,  KiHo,  WtLJuiAM  Cromer.— Carving  m  ivory,  repfe- 
aenttng  the  Nativity. 

44.  KxiPB,  K  A.,  Mount  Salem,  StiUorgao. — CoUectiim 
of  modeb>  by  an  amateur* 

46.  Larcom,  BfAjoR,  Under-Secretary  for  Ireland.— 
Wertem  doorway  of  Maghera  Church,  Co.  Londonderry. 

46.  Latard,  Miaa  AL\rv  C.^-- Models  of  the  Nineveh 
marbled,  discovered  by  Eh-,  iieniy  Austen  Layard,  M  P» 

47.  Lebch,  Robert. — An  ancient  brick  from  the  centre 
palace,  Nineveh. 

48.  Le  HncTK,  Georor.— White  Chinese  seal,  found  in 
the  ntsigbbourhood  of  Wexford. 

49.  Le^tai(;>e,  Joh3(,  Tallaght  Houie,  Dublin. — Baa 
relief  from  Bectivo  Abbey,  Co.  Meath;  ancient  ahiiDe  of 
Sl  Manchan  of  Lemanaghan^  of  the  seventh  century,  the 
property  of  the  Ee^^  Charles  O'Hdlly,  CX.,  and  the  pa- 
liflhiooerB  of  fiellaira  Chapel,  in  the  diocese  of  Aidagh  ;  fac 
simile,  executed  by  Dr.  Carte,  of  shrine  of  Sl  PatTick*s 
hondt  placed  In  Down  Abbey  in  1186,  preserved  in  the 
family  of MageRitia,  Lonl^of  Irvaffb,  atCastlewellan,  and  now 
the  property  of  the  Right  Rev.  Dr.  Denw,  R-  C.  Bishop  of 
Down  and  Connor;  glaes  goblet,  used  by  a  Dublin  Guild  in 
the  beginniDg  of  the  last  century,  with  the  battle  of  the 
Boyne  engraved  on  it;  antique  French  watch,  found  in  the 
Bog  of  Allen ;  antique  Image  of  our  Saviour,  a  specimen  of 
Irli^  art  of  a  very  early  age,  the  property  of  the  Very  Rev. 
Mr.  M'Evoy,  P.  P.  of  Kells;  ancient  Iri»h  font  of  Ocame, 
the  profierty  of  the  Rev.  T.  Reid,  P.  P.,  Co.  Heath ;  ancient 
Iriah  font,  the  property  of  Rev.  P.  Go  ugh,  P.P.  of  Curraha. 

50.  LQin>RSB0R0i70H,  TffE  RioirT  Hon.  Lord,  Grim- 
ston,  Tadcaater, — Gold  omamenta  found  at  New  Grange, 
Co.  Meath ;  lore  ring  and  spear-head  from  the  Isle  of  Ely; 
large  fibula  for  fostening  Uie  priest's  dre.^  of  the  twelfth 


ccfntury ;  gold  torques  of  variooa  sizei,  eald  to  htvi  ^tm 
found  in  a  rath  near  Kilmallock,  Co.  Umwidi, 

5L  MACLEOD  or  Maci^eod. — Rorie  Morv^i  Bon  (ikk 
horn  haa  been  handed  down  from  genermtjott  to  gHMBtfias 
in  the  family  of  Madeod  of  MacJeod,  from  thft  i 
wboM  name  it  bears,  Sir  Roderick  Madflod  of  Chat  1 
the  Dun  vegan  Cup,  belongiRg  to  Ibe  Mitfteod  of  ] 
the  head  of  the  clan  of  that  oama,  anil  hiu  beee  piewn>rf 
at  Dun  vegan  Castle,  the  family  aMt,  In  tKe  Isle  of  Skft. 

52.  Major,  Mrs.,  Moles^oith-'fineC,  DubtoL^Tha  c»> 
lours  carried  by  the  Yoluntoen  of  1782  from  Relljnhiiinwi 
to  Killybegs. 

A3.  Martix,  Joiqi,  DtiwnpittidL— A  Tuiety  of  ttmot 
gold  and  silver  omameiiU;  one  tilver  seal-fiRg  of  Tmiaqgl 
O'Neil;  perforated  ttrnvOj  with  nule  carving; 
caustic  tile;   bronse  spear*head  and  axe ;  alooa  t 

54.  M^LELLAJTD,  Jomr,  Dungannoo. — ^Bdl  «f  SL  M^ 
ran ;  a  eetection  of  celts  and  spear-heada. 

55.  MoRLiRTY,  IIexrt. — Stone  effigies  of  gaIIow^aM« 
or  Iriah  soldiers,  from  the  tomb  of  Pheiim  OToaniv,  gj^ 
of  Connaught,  at  Boacommon  Abbey. 

56.  MoRRiKiN,  Dr.,  Leewn-atroC*  Diibliik--llK  Ml 
union  pipes.  TIub  improved  mniicftl  Imtnmaai,  hf  Ikt 
elder  Kenna,  about  1767^  is  in  fine  piewi  iiikt^ md  a gtti 
specimen  of  his  skill  and  workmanship. 

57.  Murray,  T.  R.,  Edenderry.— AMOrtaMoi  cf  hkk 
aDtiquitiea,  collected  chiefly  in  that  netghbourfaood. 

68.  Murray,  R,  MuUingar.— Clneraiy  um;  i^afiei: 
patinas;  spetz^heads;  arrow- heada;  cel^;  iron  tpmr-h^i 
iron  daggers ;  reaping-hooka ;  crescents  j  pina  and  looodMa, 
sealj ;  silver  bracelet,  and  amulet 

69.  M^DowEi^L,  Dr.,  Mooaghan. — Set  of  brass  sdrrups. 
large  stone  hammer,  brought  from  South  Caxolina,  cerira 
as  exempUl^ing  the  similarity  between  thoee  foand  in  ibp 
Old  and  New  World. 

60.  MAcQlLLtCUDDT  OF  TUB    HXKKJ^    WMtaJU^    C^ 

Kerry. — CoUection  of  Manuicripc^  with  dsttt  ftooi  A IX 
1597  to  1700. 

61.  NoRTnrMBRRULjrD,   Hia  Grack  tbe 
Alnwick  Castle. — Fragments  of  a  Saxoo  erom^ 
1789,  near  the  site  of  Woden'a  Chttrch,   at 
Northumberland,  of  tbe  ninth  or  tenth  oetttair7 ;  m  i 
Guriooji  white  Chineae  porodain  sesla. 

62.  NcGENT,  StR  Jotty,  Ballinlou^  Ckstla. i 

silver  watch  {  curious  lock ;  carving  io  ft^ir  of  gi»*r  1 
playing  on  the  harp. 

63.  O'CoKXELL,  Rev.  CitARLSa«  BaIbriggtiL--ngnt 

carved  in  oak  of  St.  Romaldus,  AnzhbiAhop  of  DitHhii 
figure  of  SL  Bridget,  car^-ed  in  ivory ;  gold  wstchi,  Umu^ 
the  property  of  Mary,  Queeq  uf  Soots ;  antique  watch,  te 

tbe  form  of  a  cross. 

64.  O'DoNWEuu,  Sra  Richard,  Bart.,  W^patU^ 
Caoh,  a  shrine  or  reliquary,  containing  an  andcnt 
manuscript  copy  of  the  Psalms,  said  to  have  bwD  i 
by  St  Columba. 

66.  Petrie,  George,  LL.D.— Collectian  oCIiiah  anti- 
quitiea,  being  a  .^lection  ftom  his  Muaemtn,  oude  Ifar  tkt 
purpose  of  lllustmting  ancient  Irish  art 

66.  P^Buc  Works,  CoMMtaajoiriBs  of.— C^sis  late 
from  the  C^istle  of  the  Lyudiea  in  Gahray;  niMiiiiMBiat 
atone  erected  on  the  spot  where  Lynch,  Warden  of  Galvsy. 
e:itecnted  his  son. 

67.  R&ade,  Ret.  Geokgr  H.,  Ini^t^ecn  Reelocy,  Dm- 
dalk — ^A  collection  of  odts,  hatdieta,  and  other  oiiiiiiiim 
found  in  diflerent  porta  of  Ireland. 

68.  Roche,  Very  Rev.  R  J.,  Galwi^.^Anden  i^ 
broldered  cha^uble^  stole,  and  manipla,  fMutid  about  j 
years  ago  in  the  wall  of  the  CoBegiAtfl  Church  oC^ 
NichoUa,  Galway ;  aodent  cmbroidarad  mrnwtfi 

69.  Roe,  HEWRT.^Wstoh,  itid  to  hftv*  tafti 
Charles  the  First  on  the  day  of  his  i 
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ANTIQUITIES, 


70.  BossMORS,  Loud,  Rottmore  P*Hc,  Mooaghftn*— 
AikcuMit  leatlier  shoe,  [a&de  of  carred  leal  her,  foand  id  a 
bo^;  cryital  biilt,  foood  in  a  bog,-  amalt  golden  fibuta ;  a 
ipiid  »«sceiit,  highly  oraameated ;  mlnlaturea  of  Lord  B^d- 
ward  F!tzg«ra)d  and  Cbaricis  Jamos  Fox ;  union  bagplfMsa, 
oumnted  to  lilrer,  and  tivhly  oruanieuted  with  preclotu 


m 


7L  Bowi,  M.  W,,  Carlow.— The  Earl  of  Strafford'i 
«loek|  the  property  of  Mr.  G.  Strahan. 

78.  BoTAL  Dm  UN  Society,  Tlie. — Larj^o  poU  with 
Ipina  ihaped  nvets;  large  gold-coloured  spc^ar;  aword-blade 
flfPeniui  patteni ;  spear  made  of  bmuze,  with  perforated 
blade  I  ihorl  dagger,  with  bronze  baodk ;  bronze  rings ; 
bronse  toniaes ;  fraginenta  of  highly  ornamented  Jlat  bars  of 
iihrer ;  largo  silver  fibula,  with  Ogham  inscriptions ;  head 
'  ailrer  fibula,  gift*  and  omamonfced  with  siiakea"  heads, 


7S.  BTA?f,  THE  Right  Rev.  Dr.,  R.  C  Bishop,  Lime- 
rick  Silver  crozier  and!  mitre  of  Cornelius  O'Dea,  Bishop 

of  Limerick,  made  by  Thomaa  O'Carthy,  A.  D.  1418  :  ivory 
earrings  reprateoting  the  Coronation  uf  the  Blessed  Virgin^ 
and  tba  Pr«aeiUat!on  m  the  Temple, 

74w    St.  CoLtTMBA,  Warden  ajcd  Fellows  of  itib 

CoLLKos  or,  Rathfamham The  Miosach^  a  vahiahle  Irish 

reliqiiBfy,  sappOMd  to  hare  formerly  contained  a  manuscnpC 
oflbe  GkMpala  or  Psalma  [  two  glass  frames,  containiog  a 
eollecTtion  of  bronze  and  fliot  antiquities. 

75.  Saitrin,  Vejt.  AjfcOMiiEALXJW,  3eagoe,  Co.  Antrim. — 
Bronze  riogmoneyf  iword,  and  two  daggers;  an  Irish  harp. 

76.  Slim.HllATf|  Jons'  F.,  Kilkenny. — An  antique  jet 
necklicei 

77.  Srerra&d,  GttOBGB. — Andent  chain  armour,  found 
«t  Kiitstead  Abbey,  LinooLiflhireu 

78.  SlOTa,  Geobos,  Baggoi-street — The  Corp-naumh 
(or  holy  body),  supposed  to  be  the  shrine  of  fm  ancient  btill, 
with  the  fignre  of  our  Savnour  on  it,  formerly  belonging  to 
tba  Chapel  of  Templecross,  Co.  Westinea th, 

79*  S^rrH,  J.  HrBANO. — Ancient  bell,  found  at  Kilgort, 
pftriih  of  Fintona,  Co.  Tyrone, 

80w  Smith,  J.  Riciiardso?!, — TwcIto  cinerary  uma, 
&iiiMt  in  an  aitcienl  cematery  on  the  hill  of  Ballon,  Co.  Car- 
low. 

81*  SpRATT,  Rbt.  Dh.  —  Andent  tryplick  ;  reliquary, 
formerly  belonging  to  Mdlifbnt  Abbey. 

82.  Stokes,  Dr.  WrLLiAM,  Merrion-squatc, — A  shrine^ 
caid  to  contain  a  tooth  of  St-  Patric^k. 

8a.  Taleot  ds  Malauids,  Lord,  Malahide  Castle, 
Ca  DabluL^Portrait  of  Charles  Talbot^  Duke  of  Shrews- 
bttfjf  on  enamal;  large  spear-bead;  two  drc;u1ar  discs, 
cttrioaaly  painted  on  enamel ;  a  bronze  double  looped  pal- 
atav«;  ornamented  hronae  spear-bead  |  ancient  encaustic 
tilfia;  ancient  Celtic  urn ;  brunze  celt ;  stone  knif(« ;  swords 


and  axe,  found  at  Ijigore,  near  Dunihaughlin ;  brooch,  cn- 
riously  enameJled  with  the  opm  Hihemicum^  found  at  the 
same  place ;  electrotype  rnc<aimilea  in  copper  of  three  spear- 
heads i  swords  I  cajts  in  glass  from  clasiSoal  and  medheral 
aeala,  by  H.  Laing. 

84.  Tonnf,  Thomas,  BalUncollig,  Co.  Cork^Gold  om*- 
raents,  found  iu  the  Co.  Cork. 

85.  Todd.  Kkv.  Dr.,  .S.  F.  T.  C.  D The  bell  of  Sl  Pa- 
trick, fiHh  oenturfr  ^^th  ita  shrine  or  case  of  the  eleventh 
century. 

86.  TuoKSti,  Charles,  F.S.A. Enamelled  cup  of  Li- 
moges work^  aixtttenth  century,  repressenting  Tritons;  cnp 
of  Limogee  enamel,  decorated  with  historical  tubjects. 

87.  TtncE,  George. — Irish  bagpipea,  belongiiig  to  Lord 
Edward  Fitzgerald. 

88.  Wade,  George,  Ashbrook,  Phcenix  Park. — A  map 
of  Dublin  in  the  year  1430 ;  miniature  of  Prince  Charle* 
Edward,  "ITic  Pretender.". 

8&.  Wakemah,  Wuxlak  F. — AcolhMHion  of  iron,  bone, 
and  bronze  antiquities. 

90.  Walsh,  Rjoht  Rk\*.  Dr.,  K.  C.  Bishop  of  Osaory,— 
Ancient  vestments  of  David  Both,  Bishop  <rf  Osaory ;  rt- 
monstrance,  dlTer  gilt ;  sardonyx  cup. 

91.  Waterford,  TiiK  Vert  Rkv.  the  De.««  or* — A 
ease  of  antiquitiea,  and  of  autographs  of  eminent  men  of  tite 
seventeenth  century. 

92.  Wat,  Albert,  P.  S.  A,— Enamelkd  dborium  of  th« 
twelfth  century* 

93.  Welch,  A.  C,  Dromore,  Co.  Dowil — Stone  plough- 
shares  and  other  articles. 

94.  WKSTMncsTKR,  MABQ^rs  or. — Gold  t43rqiies,  found 
in  I H 1 6,  at  Bryn-shon,  Iq  the  pariah  of  Tsceifiog,  near  Holy- 
well, N.  W. 

95.  Witnrr,  Jomt  Irvi!?e,  LL.D.,  Henrielta-^treet, 
Dublin. — Map  of  Ireland,  transferred  from  a  ooppcr-plite, 
engraved  A-D.  1572. 

90.  WiL«ox,  Dr.  Daniel,  Secretaiy  to  the  Society  of 
Antiquaries  of  ScotUnd. — Casts  of  bronze  drcular  ihidd, 
decorated  with  a  classic  group  in  low  relief,  Apollov  &c. ; 
horn  of  tenure,  richly  carved  in  ivory ;  chessmen,  carved 
out  uf  the  walnia  tooth,  f&mxd  in  the  Isle  of  Skye ;  bfOii« 
annilla,  snake  pattern ;  bronze  armlets  ;  a  croaier,  or  paa- 
toral  staff  ot  oak,  found  in  the  tomb  of  Bishop  TuUocli,  Kirk- 
wall, Cathedral,  Orkney;  fac  simiW,  in  metal,  of  a  gold 
sceptre-head,  and  other  articles. 

97.  Wlh^delk,  JoHif,  BUir's  Castle,  Cork^^Two  bfoOM 
carved  trumpets ;  engraved  brooxe  axe ;  Irish  braiUBe  ring 
money. 

98.  Yoc3io,  RocERT,  HJllmonnt,  Co.  AntrioL — ^Brass 
stirmps,  used  fay  Duke  Schomberg  at  the  Battle  of  the 
Boyne. 


THE  MEDIAEVAL  COURT. 


rpH£  attention  which  has  lately  been  devoted  to  Mediseval  Art,  and  the  eflortd  made  in  quarter*  eositM 
1_  to  respect  to  revive  it,  made  the  coUei^tioii  oC  Mr.  Hanluian,  of  BirmiBgliam,  amofigist  the  mo«l  vaiodili 
individual  contiibutions  to  the  Exhibition.  Until  lately  the  opportunities  of  becoming  acquainted  wiik  thil 
class  of  object*  possesssed  by  the  general  public  were  so  Hmiteil  that  they  were  unable  to  approciat^  the  i 
l^ncii^s  which  it  reallY  possesses  ;  while  they  were  an  little  able  to  detennine  what  value  waa  to  be  atf 
to  the  extravagant  rhapsodies  in  wliich  some  i>ersons  indulge  in  its  favour.  Hence  the  ^lediasval  C 
a  phice  of  great  attractioot  and  that  not  merely  for  the  c^^Uection  which  it  contained^  but  alao  00  i 
the  very  judicious  and  ujipropririle  manner  in  which  the  whole  was  arranged-  The  articles  esdiibitod  1 
for  the  mosst  part,  lUustralivc  of  eceh'ssiastical  I^lediteval  Art,  as  beint^  that  of  greatest  i]iipoviaac9  ] 
commercial  pomt  of  view  just  now,  and  hence  most  likely  to  attract  attention  in  an  KvKH. ;♦:..«  'Hify  r 
prised  the  whole  of  the  remiisitei$  of  tlie  impo^injf  ceremonials  of  tlie  Roman  Cm 

lieing  fitted  up  in  one  aide  ot  the  apartment  in  the  manner  in  which  it  is  nsnally  arrai.^ -    ^ ,  i'^'J 

which  comprised  stained  glass  decorations^  can'icg^  in  wood  anci  i^tone^  and  ornamental  hmas-work. 
site  the  altar,  to  which  we  have  alluded,  a  richly  coloured  window,  in  the  earlier  style  of  jtrf.  r.n'^e 
grouptng  of  the  Lord  and  his  Apdatlcs^  a  favourite  subject  of  Mediieval  illustraUoD.    N> 
a  still  more  eleojant  representation,  or  series  of  representations,  of  the  Madonna  and  1 
Scripture   incidents*      Tljese  restorutiona    of  the   qu^nt  peculiarities   of  the   olden  t  d 

were  justly  admircd  for  their  accumcy  and  beauty.     A  window  prepared  for  the  Earl  ot  .  f\\  1 

Ix'  placed  at  Alton  Towers,  was  an  example  of  the  secular  art  of  the  period  when  baronial  vdi£c«t 
atiomed  by  oniameutations  on  glass  of  armorial  bctarings,  sacred  events,  scenes  of  fiwoily  kMory,  nr  tfac 
achievements  of  the  warrior.     Intheeentn.'  part  stood  the  figure  of  the  fu'irt  Earl  T'  mi 

ing  space  was  filled  with  foliage  work  richly,  though  soraewlmt  rudely,  designed.    *  _x^ 

were,  an  altar  in  Caen  atone,  carved  delicately,  and  enri<'hed  with  alto  relieco  illustj';i 
the  life  of  St.  Patrick.     The  altar  pkiced  at  the  other  end  of  the  Hall  waa  a  still  i 
workmanship.    It  had  a  talx^nuicle  of  bnifw-worV,  ttnpported  by  columns,  above  whu.ti  wLir  pi nyiu 
the  m^n  subject  being  relieved  by  sjTnbolic  emblems  of  the  wheat  sheaf  and  ^-ine  interwoven*     A  1 
rona  Incis,  for  fifty  lights,  the  property  of  the  Right  Hon,  Si*biey  Herbert,  was,  jjerhapa,  the  be«t  \  _ 
of  Mediffivd  bras»-work  which  the  Court  contained.     Among  the  smaller  relics  there  were  oumV  1 
vessels  in  gold  and  silver,  and  a  bishop's  pastoral  stalTin  thestvle  of  the  fifteenth  i-enturj',  which  reeeiv 
medal  at  the  Exhibition  of  1851,  as  the  best  revival  of  the  old  ecclesiastical  metal  work.     A  large 
candlestick  of  solid  oriminental  brass-work,  fourteen  feet  high,  which  was  placed  m  tin  t-t-ntn:'  of  the  1 
ment,  cjuinot  be  passed  urmotioed;  at  its  base^  angels*  with  extended  wings,  em hleisi  Hesuni 

in  niches,  above,  the  *'^  three  Mark's"  appeared,  surmounted  by  other  angels  in  the  ati  1  idt^mt  I 

and  over  all,  and  round  the  summit  of  the  candlestick,  an  inscription  was  written  in  acki  at  dfmst  ^ 

Lord's  rising  from  the  dead.     There  was  an  appropriateness  and  a  beauty  in  this  artich-  rtafted  al- 

tention  at  once* 

A  great  part  of  the  articles  exhibited  in  the  Media^ral  Department  were  executed  by  Mr.  ^ym^^dthmr 
don.     The  altar  in  Caen  stone  was  contributed  by  him;  and  the  utmost  care  and  fidelity  were  up  ' 

all  the  restorations.     To  the  exertions  of  Mr.  tiardman  the  visitors  to  tlie  Exhibition  wrre  ini 
being  enabled  to  form  a  good  idea  of  the  peculiiU'  eliaracUT  of  ecclesiastical  MetliievaJ  Art ;  and  tlka  i 
devoted  to  his  '*  revivals"  w^as  found  not  tlie  least  interesting  to  those  who  cotdd  appreciate  tlie  * 
the  articles  it  contained. 

Into  any  distjuisition  on  the  subject  of  Mediaeval  Art  the  space  at  our  disposal  will  not  permit  u«  to  1 
and  we  must,  tbereforci  content  ourselves  by  indicating  the  general  character  of  the  valushlt 
tion  of  ^fr.  Hardman. 


1.  Harbmak,  Joira,  Gt  Ch»rlcs  street,  Birmingham, 
iViigncT  and  Manufactiirer. — Stained  glass  windows  %  an- 
cient charch  and  domestic  faraiture,  consi-ting  orchnndelieni, 
rnronal  lamps*  gas  and  candle  branches^  wrought -Iran 
hinges,  lock  and  door  plates,  grate  and  fire  dogs ;  gold  and 
silver  work ;  chahces  wiih  enamels,  dboriuout,  monstrances  \ 


rGliqniAreA,  pijce»,  thuribles,  and  Imats;  enula  «id  ttaall. 
|)a£toral  stafT;  ^ower  va«^  torchcH,  lla|j[«a^  mA  tmfim 
dudiesjiRonunienUlbTmsaesandtatMriiaole;  tiiBdaiDMl|f^ 
oeaatonal  erones ;  Mjer^s  cirr«d  atomiltic,  tti  ttnriiwnpd 
iSgnres  \  MlntooV  encaustic  ttkt ;  embniiMjr  oB  ^ 
linen,  vestment!,  &c  l^  Metdunta  FowiU  and  T 


FOREIGN  STATES. 


FRANCE. 


FEW  countries  possess  greater  natural  iidvantages  for  entering  into  commercifll  relations  with  otber  nation§ 
than  France,  On  the  north  and  wei^t^  the  North  Sea,  the  Channel,  and  the  Atlantic  Ocv«an,  wa«h  itsshore** 
Separated  firom  Great  Britain  only  by  the  Channel,  it  is  brouFht  into  communication  with  the  Low  Countries 
and  the  Rhenish  provinoci*  hy  the  Scheldt,  the  Menst',  and  the  Sloseile  ;  while  the  llhine^  on  its  eastem  finntier, 
opens  ttp  to  it  Germany  and  Swit^zerland,  The  proximity  of  the  I)anul)e  to  th<i  Rheniah  borders  of  Franoe 
proTides  further  facilities,  as  the  ^eat  channel  of  communication  with  the  East.  Flanked,  on  the 
east  and  Boutk,  by  the  Alps  and  the  Pyrenees*,  the  Medit<;rranean  tlirows  open  to  it  the  two  great  penjn- 
aiilaa  of  Italy  and  of  Spain.  "Watered  by  numerous  great  stTeara?,  suehas  the  Rhone,  the  Ix>ire,  (Joe  Garonn*^, 
llie  Seine,  it  may  1m3  aaid  to  posiiesa  rivers  unsurpa^s^jed  in  favourable  pr»sit»on  and  distribution,  and  which 
bring  all  parts  of  the  interior  into  co.nmuni cation  with  the  Me<literraueau  and  the  Ocean,  From  the  various 
prodnctiotis  of  its  soil  has  »pnnig  up  an  interior  commerce  capable  of  almost  unlimited  development ;  while 
the  Tariety  and  excelleuce  of  it^  agiicultnnd  pi-oduotj»,  and  espeeiaUy  its  wines,  estimated  at  the  annual  valne 
of  twenty-two  millions  sterling,  furnish  it  with  a  ready  medium  of  cxchangie  with  other  eoontries. 

This  happy  geof^jihical  und  climatic  position  enabled  France  to  hohl  a  prominent  position  in  the  civi- 
UjBed  world  from  the  tunes  of  the  Romans,  But  the  first  ^reat  effort  to  developo  the  internal  trade  and 
conuneroe  of  that  country  is  due  to  Colbert,  the  fauiona  nilni?<ter  of  Louis  XIV.  lie  it  was  who  acquired  for 
France  many  of  those  indu^striea  now  become  national,  but,  until  then,  unknown,  by  inviting  from  foreign 
oouDtriea  the  nio«t  skilled  workmen.  The  fnie  cloths  wliich  had  previously  been  import^yd  were  mnnnfacturpd 
ill  diffisreut  part9  of  the  kingdom,  and  in  the  year  l(3(l!l  mon*  than  44,1100  looms  were  engaged  in  this  bnuich 
of  trade.  The  cultivation  of  tin-  mulberry  wm  eneounig^ed,  and  the  silk  Victories  of  Lyon.^  aeipiirpd  the 
celebrity  which  they  have  since  maintained.  Tlu^re  was  no  art,  no  invention  that  this  benefactor  uf  hi«  country 
did  not  endeavour  to  introduce  into  it.  The  niereautile  uavy,  which  uuiy  be  said  to  have  bx;n  cruatiitl  by 
turn,  spread  abroad  tha  products  of  the  Fn?neh  manufactories ;  whde  the  elegance  and  good  taste  of  ibi? 
greater  part  of  these  products  secured  tht'm  a  prcifen^^nce  in  the  markets  of  the  world. 

Tlus  commercial  prosperity  was  not,  howo-er,  of  long  duration,. — it  did  not  survive  the  great  minister. 
The  disasters  of  war,  and  the  niligious  intolerance  of  Loui»  XIV.,  exiled  many  of  the  industries  thuf  rreated. 
The  trade  and  commerce  of  the  cx^uutr)'  could,  at  lx!St,  Ix*  but  sparingly  dovelo|>ed  under  a  system  in  which 
there  was  little  freedom  of  action,  owing  to  the  stringency  of  the  reinilattons  of  lo<nd  institutions  pToiesseidly 
I  for  the  enoouragi^ment  of  trade,  and  also  owing  to  those  fiscaJ  rej?trictions  which  theu  placea  e^'erypro- 
tn  the  position  of  a  foreign  country  to  the  rest  of  the  kingdom.  The  oceessary  changes  in  this  respect 
were  effected  by  the  National  Assembly ;  but  the  country,  then  attacked  on  ever}*  point  by  the  armies  of  a  power  • 
fill  coalition,  the  sea  almost  shut  out,  and  exterior  commerce  completely  extinguished,  industn'  thus  deprived 
of  those  natural  resources  which  it  had  been  accustomed  to  obt^un  from  other  comitries,  was  forced  to  *M?k 
them  in  its  own  soil.  From  this  epoch  dates  the  real  develojuuent  and  the  true  progress  of  French  industn-. 
An  appeal  made  to  the  genius  of  the  people  was  auswcrt^d  with  the  same  devotion  and  enthuRasm  a^ 
tliat  uuide  to  their  valour  to  save  them  from  invasion.  The  n?.sources  of  the  country  were  studied  and 
investigated,  many  mannfjicturing  processes  wem  |)erfected,  and  new  discoveries  and  applications  wen? 
added  to  those  already  known.  France,  which  was  believed  to  l>e  in  a  state  of  social  dim)rganization,  proved 
to  the  world  what  coiild  be  aecompU^hod  by  a  people  jealous*  of  their  iudept'ndence.  The  great  creations  of 
fVanoe^  at  this  epochs  shed  light  on  the  path  at  science  and  Industrj-,  by  distributing  everj-where  the  treasures 
of  knowk-dge.  At  the  head  of  thes«?  creations  may  be  placeil  the  National  Institute  of  Science,  of  Lett4:*rs,  and 
of  Alts;  the  Poh^ehnic  School,  a  nurssery  of  men  of  science,  of  engineersi,  of  mecJianists,  and  of  chemists; 
the  Cooservatory  of  Arts  and  Manufactures^  a  depot  of  all  industrial  bventions ;  and  the  Society  of  Enoou- 
fMBment^  .1  private  body,  but  one  whiclL,  by  its  emightenod  exertions,  has  done  much  to  advance  the  cause  of 
iaSmitry  in  Franoe. 

We  must  not  forget  to  remark  hexe,  that  it  was  in  the  year  Six  of  the  Republic,  when  France  was  evwry 
where  assaik^d,  that  the  first  (Treat  Exhibition  of  French  Inihistry  was  held  in  Paris  in  the  Louvre, — a 
Chorions  example,  which,  by  exciting  the  emulation  of  the  people  for  the  useftd  arts,  must  havn  mada 
Stem  more  visilily  alive  to  the  benefits  of  peace.  But^  notwithstanding  all  these  eflbrts  and  all  the  pro^tmm 
which  has  already  been  realized,  industry  is  far  from  having  attauied  that  high  point  of  development  in 
France,  in  many  branches,  which  it  has  reach e<l  in  Great  Britain.  Exhau.^tt*d  by  a  military  regime,  which 
has  absorbed  much  of  the  resouires  of  the  nation,  she  has  comparatively  neglected,  or  exen  *  '  **V  cxlrem** 
skywnesa,  some  of  those  great  practical  improvement««  to  whjcb  1*0  much  of  the  power  <  i  is  due, 

Uftlil  tliemgn  of  Louis  Philippe  the  great  channels  of  intomal  communication  were,  in  ».m  i^^  iMates,  IHV 
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in  A  deplorable  oon<Htion ;  and  even  Ln  the  present  day  they  tof*  far  from  bdng  adequate  to  tJie 
of  the  age<  AsBemblies  and  Governments  of  all  shades  of  politic^  who  never  hesitated  wlien  toan  ma 
question  of  adding  100,000  men  to  the  annv  roU^  ^ve  but  httle  encouragement  to  the  esecutuai«,  ettti  bj 
private  enterprise^  of  indiapensable  lines  of  niilway. 

France,  it  must  be  observed,  does  not  possess  in  abnndancf  that  great  natural  resoarm  wlucli  is,  ^  ti» 
prescmt  day,  almost  the  food  of  industrial  energy, — yre  mean  CoaL     In  almost  every  district  imm  ia  ' 
but  the  pnce  of  fuel  renders  its  working  very  expensive.     It  must,  however,  be  noted^  that  the  w«* 
the  coal  mines  has  advanced  with  the  development  of  industryi  and  the  systems  of  raUwarf  whitii  ml 
connect  the  great  coal  ba^s  with  the  centres  of  consumption  tend  every  day  to  imsBoae  the  prrMtDr-tion, 
give  an  idea  of  this  progreftsive  increase  it  will  be  sufficient  to  reter  to  "the  following  figin  res  - — II 

17S9  the  annual  production  of  cool  was  only  160,00<J  tons.     In  18U2  it  had  n^ncheii  21.%  in  IM 

it  was  as  high  as  9()0>000  tons.  In  1845  it  reached  the  enormous  quantity  of  4,202,091  u>u^  Th«  vm  d 
turf  is  much  employed  at  pre^nt  in  the  manufacture^  and  the  different  appUcAtions  of  iron.  The  productiao  of 
coal  in  Englana  ia  at  preaent  about  eight  times  as  great  as  in  France ;  but,  when  we  rdleet  bow  tmall  ai«  tk 
resources  of  the  latter,  in  this  respect,  compared  with  those  of  England,  we  may  a]}predate  tile  e&rta  wbkli 
were  required  on  the  part  of  France  to  bring  this  industr}-  to  its  present  pootioo.  Xbeinv«iitM»»af  "" 
which  have  for  their  object  to  purify  pyritic  coal,  which  would  otherwise  be  useleaa,  will^  dool^*^"  ' 
the  production  in  many  locahties  where  the  scarcity  of  fuel  was  an  obstacle  to  its  empkmne&l. 

The  coal  mines  of  France  may  be  said  to  be  oonoentrated  in  some  few  pointe,  as  may  be  seen  from  tlv 
enormous  difference  in  the  produce  of  the  several  basins.  Thus,  of  the  forty -six  coal  dcpota,  the  luuiii  sf 
the  Loire  fmrmshes  more  than  15  [>er  cent ;  that  of  the  Department  Du  itord,  27  per  oeaU  Tbe  baM 
of  the  Loire  extends  over  a  surface  of  67,595  acres,  and  possessed,  in  lH:i9,  fifty -6 ve  mines  in  mirk  Hfc 
quality  of  coal  found  there  may  be  compared  to  that  at  Kewea^tle.  This  basin  occupies  the  district  of  I« 
Forez,  where  the  Loire  a{>proache3  to  the  Rhone,  It  is  divided  into  two  groups,  lliat  of  St,  Ettfffise^  ihr 
products  of  which  are  chielly  conveyed  by  the  Loire,  and  that  of  Uive*de*Gier,  froan  whicJi  the  pfodM 
descend  by  the  Rhone.  This  basin  is  at  present  connected  with  Lyons  by  means  of  a  railroad,  'thb  pw- 
duction  or  mineral  fuel  in  France  employs  more  than  30,000  workmen* 

The  minerals  which  supply  the  neatest  port  of  the  ore  used  for  the  extraction  of  troa^  bdoog  tkmAj  to  tW 
alluvial  formation ;  they  are  Horeaa  in  abundanoe  almost  on  the  surfaoe,  and|  as  it  were,  cover  entire  ft»* 
vincea.  Before  1S30  the  working  of  iron  was^  with  some  exceptions,  efiecfced  by  means  of  wood  ftiel ;  kitt 
since  that  epoch  the  employment  of  coal  b  beeominc  daDy  more  and  more  extend ve,  while  th«  vtm  of 
diminishes  m  prof>ortioii.  In  1H45  the  working  ot  iron  with  coke  already  far  exceedtKl  tliat  by 
method.  The  ui*e  of  coal  tends  to  concentrate  tue  iron  manufacture  at  those  points  at  wlu  '  '  ^ 
n*afiily  within  reach.  The  manufacture  of  iron  by  means  of  wood  charcoal^  analogous  to  i 
cannot,  however^  for  certain  special  purpose*^,  be  replaced  by  that  of  coal^ wrought  iron.  A  ic^n  j>i  iron 
be  now  produced  with  a  ton  of  charcoal,  while  formerly  one  ton  and  a  half  were  oonsumed  in  the 
of  a  ton  of  iron.  Notwithstanding  aU  these  improvements  iron  cannot  be  produced  at  the  asjufi  pace 
England,  and  the  consumer  is  obhged  to  pay  the  difference  by  a  protective  duty.  This  sittle  «  affiiin  ii 
much  to  be  regretted,  for  it  must  react  on  mdustry  in  general.  In  the  face  of  protective  ttfW  iIm  £hg|iih 
inanufactiu'ers  tend  mon:;  and  more  to  supply  the  wants  of  France.  It  may  be  added,  thftl  tilS  UlMl|^ 
the  extraction  of  othta*  metals  in  France  is  but  of  small  general  importance* 

It  ii$  iucon testable  that  the  deamess  of  fuel  and  iron  for  a  long  time  impeded  the  progreas  of 
applications  in  France,     Enghind  possessed  alreatiy  15,000  machines  worker!  by  .'^team,  while  F^saos 
but  in  the  infancy  of  this  industry.     The  country  which  produced  such  a  great  numt>er  of  men  tsmilic&t  hi 
mechanical  sciences  the  Girards,  the  Fronys^  the  Poneelets,  the  Dnpins,  &c,  was  behind  hand  En  tile  Sfflir 

cation  of  the  great  industrial  motive  power.     The  railroads,  the  great  practical  school  of  the  — ^*^ * 

arts,  were  but  slowly  introduced,  and  met  with  all  kinds  of  obstacles ;  steam  navigation  alone  was  _ 
with  some  enei^.     It  \&  only  since  1830  that  France  really  commenced  to  enter  on  her  presc-jjt 
industrial  progress.     But  witliin  the  la£t  few  yeam  she  has  exerted  all  her  efforte.     She?  nmnbcrs  at 
estabbshments  celebrated  for  the  construction  of  machinery  of  all  kinds.    Even'  advanee  and  evefy  imuiiis 

kdsiiigf  liy 


ment  in  mechanical  applications  realized  in  other  countries  are  adopted,  and  machine  hiLiour  1 
day  to  replace  or  bring  to  grviater  perfection  what  was  previously  accompbshed  hy  ibe  )tan<i     The  1 
tion  of  thread  by  machinery',  which  but  a  few  years  since  ooiud  scarcely  be  said  to  exist,  now  i 
250,000  spindles  in  the  Department  Du  Nord^  the  annud  produce  of  w^ch  is  value<l  at  i!l,400vOOOU 
gives  employ^meot  to  r2,<XiO  workmen.     Machinerj^  has  been  intro<]ucird  into  all  the  preluninsrj  gf 
nf  the  silk  manufacture,  and  the  production  h  more  perfect.     The  manufacture  of  wool,  wbotner  i 
combined  with  other  materials,  is  making  remarkable  progress.     The  perfection  of  the  mcchftllkBl] 
enable  some  of  these  stufls  (mousweline  de  luine)  almost  to  rival  in  cheapness  those  of  cotton.   Thm  itti 
tn-  itself  acquires  every  day  uiure  cxU'uaion  in  France,  and  this  by  reason  of  the  ]x*rfectioQ  oCl 
Thi^  branch  of  industry  occupies  600,000  workmen,  who  receive  in  wages  over  eight  millioas 
annimi ;  and  the  value  of  the  produce  of  which  amounts  to  £28,000,0CKj,    All  these  industrial 
have  had  a  share  in  furthering  the  caujjc  of  medianicid  invention,  which  has  of  Ute  beiaa  gd 
At  a  rapid  pace.     The  chemical  arts,  called  into  existence,  it  may  be  said,  by  neoesslty^  si 
nio«t  unfortunate  of  the  epochs  of  war,  have  ever  since  continued  to  progress.     The  disoover^t  bf  i 
of  artificial  soda  gave  a  new  impulse  to   industry ;   especially  Ln  the  production   of  sosp^  jfi^"'* 
other  chemical  manufactures.     The  success  of  the  experiments  of  Balard  will  improve  tfdumtm 
manufacture  of  this  proiluct.      Sea*wat<*r  of  the  salt  marshes  of  the  Mediterranean,  ty  a  prooasi  of  i 
tanw^us  evaporation  furnishes  in  abundance  the  salts  of  soda,  magnesm,  and  potssa,  Ttti| 
purpose*  of  agriculture  and  commerce,  and  which  previously  could  only  be  obtsimed  by  the 
vegetable  matters. 

Through  the  beet  ffx^gnr  industry  France  hsa  beeti  less  ssnsible  of  the  loss  of  her  oolonlee  thtfi  tbs  ^&M 


FOREIGN  STATES,— IRilNCE. 


isa 


oihBrwise  have  becn^  as  being  compeu^tively  independent  of  them.  Few  branches  of  industry  hxve  more 
hKrgel)r  repwd  the  enlightened  effarr^  of  any  people  than  this:  it  has  fuvuured  the  development  of  mechanical 
iQTGntion^  by  rtquinug  the  most  dijlicate  miiiiipulatioriii ;  it  has  given  an  impulse  to  asrirultujnc?  everywhere 
xhAl  it  has  been  cultivated.  Sugar,  which  under  the  Empire  could  not  Ix*  prtxlueed  fur  h\ss  than  eight  franc* 
the  kilognuniDe,  i»  manufactured  at  pre^ut  at  less  tluin  sixty  centimes.  **  ^lore  than  lOO^OiJl^lMJU  kilosi  are 
now  Annually  produced;  iu  cdtivation  occupies  moi-e  than  ^iO,«XKJ  hectares  of  the  liest  lands;  by  the 
lyfteui  of  triennial  rotation  it  augiuents  the  Jcrtilily  and  the  pnHluce  of  the  t;emalt<." 

AuiongHt  the  chemical  arts  w«  numU.!r  that  of  dyeing.  'UiU  art,  which  was  formerly  but  a  confusetl 
asembUge  of  empirical  receipts,  was  rai^sed  to  thii  rank  of  a  science  under  the  influence  of  the  Herthollet« 
and  the  Che>Teuls.  The  dyer  is  no  longer  satisfied  witli  pntMiucing  a  few  iK^autiful  colours;  there  is  not 
A  delicate  shade  which  he  eaimot  imitate  with  succeas»  If  the  mttiiufacturera  of  silks  and  of  mous^dine  dv 
hiine  have  become  so  celebrated  for  the  beauty  of  their  stuffs,  a  considerable  part  of  tliis  improvement  ia  due 
to  the  dyers  themselves,  guided  by  the  researches  of  mtjdcm  chemistry. 

Lai»tlv,  the  art  of  designing  and  printiug  on  entton,  so  loug  exiled  by  the  edict  of  Nantes,  has  again  found 
a  home  on  the  sod  of  France,  and  asaunied  a  distinguii«hed  phice  amongst  her  industries. 

The  revolution  of  ITHiJ  seemed  to  threaten  a  terrible  blow  to  the  oraamental  manufactures  of  the  country* 
The  great  proprietors,  the  aristocracy,  who  alone  till  then  had  Kuppt>rt(.*d  these  industries,  were  partially 
ruined  ;  the  nnenue  of  the  landholders,  instead  of  being  almost  all  cxpt^nded  In  the  cities,  remaineil  in  the 
hands  of  the  small  agriculturists.  Intact,  of  1M,IX!0, 1  MH>  of  francs,  of  revenue  derived  from  landed  pro- 
perty, S|>ont  in  Paris  liefore  the  I^i volution,  scarcely  half  that  sura  was  expended  in  181X1,  Many  asked 
thcniselves  in  good  faith,  what  had  become  of  those  g^rts  and  industries  cn*ated  by  the  inspinition  of  the  great 
«rtiiits  uf  tlie  monarchy  to  satisfy  the  elegant  and  relined  tastes  of  the  higher  classes?  They  thought  that 
there  was  no  other  means  to  revive  the  arts  than  to  return  to  the  past  ]  but  the  {jtHiule  that  had  acquired 
the  tree  exercise  of  their  strength  and  of  their  faculties,  knew  huw  to  pri'serve  the  glorious  heritage  whith 
had  bcscn  transmitted  to  them  Iroiu  the  ages  of  Francis  I*  and  Louis  XIV,  They  well  unclcrstoo^l  that  a 
people,  which  had  won  such  honours  in  the  Fine  Artcs,  could  easily  attain  the  hi'st  rank  in  the  induifstrial 
pursuits  connected  with  them.  The  National  Assembly,  not  liatistied  with  having  popularized  Science  and 
Education,  accuiuulated  in  the  Louvn-  the  tn^asures  of  .\rt  of  past  ages,  and  csi^ry  sucet*eiling  Govenuuent 
has  but  added  to  tins  collection.  The  institutions  of  Sevres  and  of  the  Gobelins,  which  hitherto  had  served 
bttt  to  satialy  the  luxun-  of  the  Court,  became  establishments  of  national  utility  and  importance.  The  encou- 
ragement given  to  the  Fine  Arts,  and  the  foundation  of  Schools  of  Drawing  by  the  manttfacturing  towns, 
scned  to  spread  good  taste  more  and  more  amongst  the  manufacturing  classes.  In  the^e  industries  Art  wjis 
applied  to  the  chtmpest  articles  without  losing  anythiug  of  ius  own  higlier  character.  The  prosperity  which 
toe  tnAMes  be^an  to  enjojr, — a  greatiT  independence,  resulting  from  the  contact  of  all  classes, — ^rendered 
almoit  neoeflsanes,  productions  which  before  were  found  in  use  ouly  amongst  the  opulent.  Since  ll^CiO,  Piiris 
taBpxiially,  that  grand  centre  of  the  intellectual  unity  of  France,  tliiily  renders  the  productions  of  Art  mon- 
acceoiible  to  the  fieople,  by  the  publication  of  engravmgs,  lithographs,  and  mimerous  reproductions  in  several 
matertala.  It  is,  in  great  part,  to  such  means  that  French  industry  owes  the  elegance  which  forms  its  distin- 
inuahxog  characteristic.  1  o  the  happy  combination  of  the  Fine  Arts  and  the  sciences  it  owe*  it«  pr»*-emineutie. 
By  the  brilliancy  of  colours,  by  the  ext!ellenct^  of  form,  by  the  precL-iion  arid  correctness  of  design,  the  value  of 
mere  material  has  been  gn*ail>'  enhanced*  This  pertection  of  the  ^*  ensemble**  at  which  Fivnch  induiftr>' 
aims*  is,  however,  the  result  of  the  efforts^  and  perseverance  of  several  generations.  Artistic  taste  whicli 
pTeviou«ly  was  directed  only  to  object.s  of  high  value,  tlescends,  in  the  present  day,  to  decoratt*  the  produc- 
tions of  the  most  modest  branch  of  manufacture.  The  profes*ioual  education  which  penetrates  into  the 
working  chis^cs,  gives  them  more  and  more  the  indepemlence,  and  the  emulation  whicli  always  accompany 
that  intelligent  love  of  art,  without  which  there  is  ut>  real  progress. 

AmongHt  all  the  industrial  cities  of  France,  Paris  alone  responded  seriously  to  the  call  of  Ireland  in  the 
Exhibition  of  bSo.l.  Tlius,  of  112  exhibiters,  Paris  iumishtMl  87.  We  regretted  to  observe,  that  the  greater 
iiart  of  those  industries  which  were  »o  well  representeil  at  the  Kxhibition  of  Ijondon,  were  not  to  be  met  with 
iQ  Dublin.  The  woollens,  the  French  cashmeres,  the  silks  of  Lyons  and  Nisiues,  the  ribbcms  of  St,  Etienne, 
tiie  laces  of  Valenciennes,  were  not  to  be  found  in  the  French  department  in  the  Dubliu  Exhibition* 

Of  the  national  manufactures  of  Fi-anct*,  thosct  of  Sevivs  and  the  Gobelins  are  deserving  of  especial  atten- 
tion. The  manufactory  of  Stn^res,  founded  in  1700  by  Ivouis  XV.^  is  still  on  the  civil  list  of  the  sovereign. 
It  is  to  be  observetl,  that  this  manufaetor)^  has  never  been  jseriously  regarded  in  France  as  an  industnal 
establishment.  It  is  looked  on  rather  as  a  model  school  of  the  Ceramic  Arts  entrusted  with  the  care  of  the 
tr^litional  skill,  and  the  propajjation  of  all  discoveries  realiscMi  in  these  arts.  In  this  point  of  view,  Sevn*^ 
wia  considered  by  the  Natiomd  Assembly,  which  retained  it  amongst  the  useM  estabhshnient^  of  the  State, 
Though  elsewhere  in  the  royal  manufactories  the  proces&es  for  the  fabrication  of  porct^lain  wen?  maintaiiHMl 
pri'*  '  Ti*t*,  the  establishment  of  Sevres  made  known  to  the  world  all  tlie  applications,  anil  all  the  dis- 
tal -  iiad  l>een  efiected ,  and  the  results  ofejtperiment.*  made  in  this  manufactorv  became  the  pmjM^rty 
of  ;m  i  UL-  work  nublished  by  the  illustrious  Brongniart^  who  dirt*cted  the  estabUshmeiit  for  more  than  forty 
years,  is  now  the  classic  authorilv  on  the  ceramic  art.  It  is  to  him  that  we  owe  the  tieautiful  collection  of  the 
O'ramic  Museum  of  Sevres,  a  collection  unique  of  its  kind,  con tmning  specimen s  of  this  art  from  all  peoph^, 
and  from  all  ep< »chs  ^L  Ebelinen,  the  i^uciHjssor  of  iL  Broiigniart,  snalcbed  frc*m  science  w hilu  still  young,  ren - 
dered  his  short  residence  in  that  establishment  ivmarkable  !*y  a  number  of  discoveries  and  inijiroviimnu  in 
tbb  manufacture.  At  present  the  direction  of  Sevres  is  eonfidetl  to  M.  liegnault^  one  of  the  mo-  se«l 
men  of  science  in  France.  The  manufacture  of  porcelain  in  France  may  be  referred  to  two  <b  ^  i  hs, 
that  of  tendrc  porcelain,  and  that  of  true  porcelain.  The  former  is  not  now  made  at  Sevres.  The  old  Sevres 
owes  its  high  value  chiefly  to  the  paintings  of  the  Vanloos,  the  Bouchers,  and  the  ^V^atteaus,  with  which  it  was 
enriched ;  it  is  especially  remarVable  for  its  transparency  and  the  brilh'ant  eflTect  of  some  of  iti  ook>oi«, 
amongst  which  is  the  beautiful  rose  tint  bnown  as  loe  Hose  du  Barry.    There  were  some  beautiful  spedmena 
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of  this  porcelain  m  the-  ^''  ^  ;'  -Mnn.     The  mantifacture  of  true  pon^elain  in  France  daUrci  mAy  from  177i 
AUhouf^b  BottgtT  h!v\  I  the  true  porcelain  ©o  early  as  1709,  it  wa«  only  aftej  llie  }iJ43IiLUt  of  iW 

kaolin  foimd  near  Liuu.^^-  -..li  tbe  paste  of  the  Chinui^  jiorcelam  bad  been  proTed,  tlmt  Mmc^via  wu 
able  to  establish  the  nmtiufftcturc  at  Sevres  in  rivalry  with  the  old  ware.     From  this  e^KicIi  imjr  be  T 
the  most  remarkable  pr<:>gruss  in  tUii«  art,  whether  in  the  preparation  of  the  pastes.  *>r  In  tbi^ 
the  colouns.     The  whole  of  the  eolonrs  and  shades  produced  on  porcelain  have  be»M  ai  j 

matic  tablet  which  la  exhibited  in  the  establishment  at  8evre*;  and  the  prooewes  en  ^ 

Uon  of  these  colours  will  lie  found  dei»eribed  in  the  work  of  ^I.  Brongmart ;  thev  hjiT«  bv^m  rvdocid  to  s  ', 
8)'^stoinatic  order  by  M.  Sidvetat^  ehemlst  of  the  establishment.     It  is  by  the  uiuon  of  tlie  varied  taJcDUof 
ilistingiii.shed  men  of  sdenee  and  artists  that  the  mmiufacturo  of  Sevres  has  bet^n  i^ai^^  to  the  pontkni  wlud 
it  occupies  at  present.    It  would  be  didicidt  to  include  here  a  description  of  ail  the  i>ro<luctioQfl  of  tJiia«i^|Kj 
li;!lunent ;  sutlice  it  to  say,  that  in  addition  to  the  original  works  of  French  artista,  it  repmdut^^a  tW  ^ 
chefs  (Tctuvreg  of  the  ancient  and  rniMliajval  ei^ramic  art ;  and  it  does  not  disdain  to  manuikctiin*  ¥i 
other  articles  of  ikily  nftp^  iH'uiarkable  for  the  strict  propriety  of  their  formsi    The  manuiiwrture  ccq 
increase  in  importance,    llie  department  of  La  Haute  Vienne,  so  rich  in  be^utiftd  ka^»Un^  eontiuns  Uief 
number  of  nmnul'actories.     Limom's,  formerly  so  celebrated  for  its  enanjclis  is  now  distingiu^hiHi  tfl 
mic  art ;  its  prtHluctious,  e^jieeially  rcmiirkable  for  their  cheapness*  tend  evei'v  day  to  nupplaot  tlie  i 
pottery- ware.     Paris  and  its  environs  count  several  manufactories  which,  for  the  good  tii&t«  ami  t 
quality  of  the  proiluctious.  approach  the  mmJel  establitihinent  of  Sevre*.    The  exportation  of  poroellin«  1 
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in  l.s40i  amounted  to  nearly  iKUKM**JO,  now  amounts  to  ncaJ'ly  one  million  »terl'"  '  •""•  "nUy. 

What  has  Ikvu  »aid  of  the  m/umfacture  ofSe\Tes  may  l>cajj plied  to  tlK>se « 
and  Beauvais*  TheR*  establishments  are  model  schools  fi/rthe  devclopm»'ht  r 
science  ;  ibr  the  combination  of  Fine  Art,  Science,  and  Industrj^ ;  to  tract^  ■ 
up.  forbiseuialatioui  a  piiint  of  excellonee  to  l>e  reajched.  Such  is  the  aim  ' 
added  to  the  already  existing  manufactories  of  the  Gobelins,  a  grt^at  atelier,  m  which  wt^i 
niirable  works  in  silver  and  bi-onze,  from  the  designs  of  Lebrun  and  other  great  artbts  oft 
were  iiuihiuued,  under  the  direction  of  Boule^  these  beautiful  suites  of  furniture  which 
celebrity  to  the  cabinet -workers  of  France.  ^Fhese  departments  no  longer  exint  at  the  (J 
pulse  then  given  to  thow  industries  has  anoe  tnaintained  them  in  a  high  jKisition. 
ornament  palaces,  would  but  little  afiect  the  interests  of  an  industrial  manufacture,  (1 
order  to  reach  the  degree  of  exeeUcnce  whicJi  these  productions  refpiire^  it  became*  i 
<lifiepent  prooe-sses  employe*!  The  discoveries  of  Che\TX!ul  in  ihe  art  of  dyeing,  the  ' 
contrasts  and  the  hannony  of  colours,  luxs  it  is  more  than  probable,  due  to  the  jM-]th>[i  vvinrli  Hub 
tuiguished  chemist  occupies  as  director  of  the  Gobelins,  ^L  Chevreul  clehvers^  durmg  nuiny  tnontlit  <if  lis 
year,  in  the  amphitheatre  of  the  establishment,  gi^atuitou^  courses  ofk*cture&,  in  which  he  dirvclopft  aU  titt 
jprineiples  of  dyeing  and  the  laws  of  the  ecindjination  of  culour. 

The  specimens  of  tai>esm  sent  to  the  Exhibition  by  the  French  Government  w*-   — :— i  -^  \    c  -  ^j^ 
execution.     We  c<juld  not  but  admire  the  beauty  of  the  forms^  and  the  brilliant  ^  m  ^ 

colour,  in  the  group  of  Jupiter  and  Love^  after  a  pendant  in  the  Famese  Palai-e.  W  ! 
ful  than  the  beautiful  reproduction  of  the  Vierge  au  Poisson  of  KafTaeUe  !    One  woi 
grv»at  master  himself  had  directed  the  hand  of  the  artist -weaver,     Wlsut  -m  .  m  mi^ii 
Madonna !     The  carjK'ts  of  La  Savonneric  and  of  Deauvais  were 
of  their  velvet  pile ;  while  the  execution  of  the  fruits,  flowers,  ano 
mirable. 

The  city  of  Aubuason,  in  the  department  of  La  Cretixe,  is  celebrated  almost  fi-om  tiJDC  \\ 
its  carf>ets.     They  are  manufacturecl  on  the  aame  principle  as  those  of  La  SB%'onnerie^  being 
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hand.     The  fatnily  of  ^L  Sallandrouze  has  been  distinguished  in  this  branch  of  mdustiy;  and  djM*  proJB»> 
tions  of  this  establishment  will  often  bear  comparison  with  those  of  La  ^  AL  Bmquenie  of  ^^| 

exhibitcil  some  beautiful  sjn^cimens  of  the  carpets  of  A ubusiion.     The  m  t  of  T^  < 'reuxc  i>c^^H 

more  than  51KX)  workmen  in  this  industry*.     AI.  Cunin-(iridaine,  Minister  ui  <  •  v^iltnat«d  y^? 

in  IH40,  the  entire  industry  in  woollen  tissues,  amounted  to  the  value  of  5*il)  nt 

The  silks  of  Lyons  weix*  n-presented  by  only  a  single  house,  that  of  M.u,  "  '"       uil 

These  mmmfac turners  exhibited  a  medallion  portniit  of  Queen  Victoria,  surrounde 
This  piei-e,  exix-uted  with  the  greatest  tast«5^  was  remarkable  for  the  b-n  ■*■     '  '' 
hannony  of  all  its  colom-s,  and  may  truly  be  said  to  be  among  the  most  n 
facture.     It  has  been  purchfised  by  the  Museum  of  Irish  Industry,  whert^  ..  ,. 

Lyons  occupies  the  iirst  place  in  the  silk  manufacture.     It  count*  more  tha»i  ,  Uio»c  i 

generally  the  property  t>f  the  mimufacturers.     The  chefs  (tatelier  execute  the  \    ...    ...,  ^ ^y^% 

the  manufacturer,  by  associating  together  the  nocessan'  number  of  workmen.   I'he  nart  t 
HMpiires  mucli  patience  and  inteligence ;  their  duliei*  chieliy  ooiiaiita  in  arranging  the  mui 
the  production  of  the  design. 

The  silk  manufacture,  im|»ortcd  into  France  towards  the  end  of  tJie  fiftw?nth  centnn-W  fj^-^  k  and  Y^ 
tian  work  men,  b  a  t  p  resent  o  ne  of  t  he  most  i  n  tere^  t  in  g  an  d  Im  portant  i  n  d  ns  trj<  s  of  tl  i 
into  connexion  with  the  agricultund  industry  by  the  cultivntion  of  the  mulberry  triM  ng  \ 

silk- worm.  In  1846,  it  was  estimated  that  there  were  24,3 2*i,'Jil7  mulb^rrj^  trees,  tlj«  _  , 
was  valuiMl  at  £1,7 1  L'XA).  The  cultivation  of  this  titf  rjiTt_')y  succcchU  above  the  47th  d  l  -  ■  ^ 
production  of  silk,  many  parts  formerly  poor  and  uninhabited,  huvc  become  rich  ^ly 

proportion  as  the  cultivation  of  the  mulbcrn*  tree  has  ben>uie  looiv  extensive.     Up 
oped  in  the  country  districts  and  small  towns  :  thi^  '  ' 

juid  children.     Tliere  are,  however,  some  large  specie 
aLso  some  model-schoob  and  societies  for  the  promoti* 
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Aimuailr  prodooef  imw  silk  to  the  value  of  about  £5,6(X};000,  and  imports  abont  £2^00,000  worth  of  fomgn 
liilk.  The  exjiorta  of  silk  stuffs  may  be  estimated  at  between  five  and  six  million?  sterb'n^,  and  uf  «pun  silk 
about  £2f400,<)00;  in  the  form  of  ribbons,  the  export  rcjicbefl  mom  than  £1,200^000.  iW  industrj  fonni 
oettHj  one-sixth  of  the  gi*neral  (.'onimtrce  of  the  country. 

But  France  is  not  lei\s  ot'lebrjited  for  the  productions  to  which  reference  has  beon  idready  made,  tbjin  for 
those  in  gold,  jeweller)',  and  fine- wrought  nietal!^.  Pari(i  is  the  trutre  of  tbi5  department  of  indu^trj'.  At 
•il  epo*  lii^  protected  and  natriinii«ed  by  kin^s,  princes^  and  reli^ous  coramunkiesT  always  di*sJrous  to  pospess 
fjornauk-nLd  works  in  gold  atid  fdver,  tbi.-i  art  l>e*?aine  \try  tltmndiiu^  at  an  early  period-  Under  Louia  XIV., 
tile  uae  of  gold  omamentii  at  the  Coiui;  reaehed  almost  to  profusion.  From  the  desii^^s  ofLebrun,  tiie 
ehisel  of  BaUin,  anartis^tof  disliuction.  proibieed  many  chefs  attupres  in  gold  and  silver,  such  as  candelabras, 
_ili>tes^  coucbc^i  and  other  objeets,  td'the  t'uwmouji  value,  as  it  has  been  estimated,  of4:40i\«XHX  lliese 
*  lects  were,  in  ^*at  part^  sent  to  the  nunt  to  be  struck  into  money  at  tlie  epoch  of  the  revertneu  of  tlie 
^rand  Monanpu*."  The  art  of  workin^^  in  the  precious  metals  declined  in  France  at  the  fall  of  monar* 
chy»  only,  however,  to  be  substuueutly  reviverb  and  to  reach  the  de^Tx?e  of  fK?rt'ectJon  which  it  has  attmned  at 
present,  llie  works  of  some  of  the  fjoldauutlw  of  I'aris,  of  the  prf.\s«.ait  ila},  almost  equal  those  of  the  groat 
iiiaati?rs  of  the  ait  in  tlie  iburteentli  and  fifteenth  centur\%  at  its  best  epodia. 

The  rich  and  magiufiwut  collectiou  exhibited  by  JL  Hudolphi  ^vc  a  just  idea  of  the  fertility  of  invention 
of  the  Parisian  artists^  The  productions  Ln  tlus  collection  in  oxidised  silver  attract*?d  attention  by  the  graces 
and  ingenious  devices  of  their  comjwsition  :  caskets  cniiched  with  small  figures  in  enamel  of  the  most  l.»eauti* 
ful  workmanship,  and  of  the  most  ^uci^ful  outlines ;  cups  and  vase«  on  which  jirecions  stones  were  arran^?d 
with  the  most  cielicate  taste,  and  exhibited  allegorieal  subjects  of  the  most  ingenious  composition.  In  this 
collection,  indeed^  might  be  seen  united  a  thousand  mythological  subjeets,  and  the  innumerable  fantastic 
eretttioiiB  of  the  Parisian  artiijts. 

The  working  of  the  precious  metals  in  Paris  alone  gave  occupation,  in  I847t  to  no  less  than  1G,819  per- 
aoos,  of  whom  <J50  were  maiuifacturers  of  fine  jeweller\\  giving  employment  to  more  than  iJtXRJ  workmen, 
polishers,  burnishers,  emunellers,  eugravers,  &c.  The  value  of  their  productions  in  that  year  was  estimated  at 
the  enormous  sum  of  £o,31)li;"i<XI. 

There  were  in  the  Exliibition  scarcely  any  examples,  properly  speakings  of  the  Watch  manufacture  of 
Fkimoe  \  but  variotis  tools  usetl  in  tbtit  trade  were  exhibited  by  M.  StTand,  and  springs  ibr  clocks  and  watcher 
by  iL  Montandon,  of  Paris.  There  were  many  examples  of  clocks,  but  exliibited  cbielly  as  bronze  orna- 
ments. The  watch  trade  is  of  great  importance,  the  total  value  of  the  articles  annually  produced,  exclusive 
of  bronze,  amounting  to  jei,:>(Hi,U(X). 

Another  important  brunch  of  industiy  is  the  prcKluction  of  works  in  Bronze,  which  maybe  said  to  be  na- 
turalized in  France  since  the  time  of  Ix>ui8  XlV.  Tt  now  oecupies  more  than  G(H>C»  workmen,  including 
sculptors^  modellers,  gravel's,  gilders;  and  its  priwluctious  arc  estimated  at  nearly  £l,*i(K),0<K*,  half  of  which 
is  destined  for  exportation.  The  prtdunion  of  Bronzes  exhibited,  therefore,  ivill  no  longer  surprise  us,  when 
we  learn  that  the  grt*ater  part  of  thl«4  exportation  is  direettcl  to  Gwat  Britain.  Paris  owes  the  monopoly 
which  it  has  awjuired  in  this  department  to  the  fact,  that  nuuierous  artists  of  distinction  have,  aa  it  were, 
taken  it  under  their  protection,  employing  it  tor  the  reproduction  and  jKipularization  of  their  works.  The 
monumental  columns,  the  statues,  and  the  has- reliefs  in  bronze,  which  adoni  the  pubbc  places  of  that  capital, 
have  ali»o  serv^ed  to  tbster  this  art.  The  beautiful  repro^lutnlon  in  bronze  of  the  Spartacus  of  Foyaticr*  was 
a  good  example  of  a  large  work  east  with  boldness  and  truth. 

This  branch  of  industiy  comprises  two  very  diftertiiit  ela&se^  of  productions.  The  artistic  bronzest,  which 
often  obtriin  a  very  high  piioe,  according  to  the  merit  of  the  eomposition,  and  they  must  evidently  be  consi- 
ciered  in  the  same  point  of  view  as  the  other  crejiiions  of  artistic  genius.  In  the  second  class  may  be  ranked 
let  bronzes  de  luxe  et  (TatneMemtfut^  conf^tituting  merely  objects  of  ornament,  and  which  therefore  enter  into 
file  Ofttegrtry  of  industrial  productions.  The^i;  productions,  which  are  made  to  aeeommodate  all  tastes,  being 
tlmoH  iufiuitely  various,  imdiide  clocks,  eandelabras,  candlestieks,  and  figured  flower-vases.  These  object* 
fbraied  the  greater  part  of  the  contributions  of  the  Parisian  exhibitors. 

Amoi^Bt  tlie  productions  in  broiuie  might  be  obser\'4»d  the  admirable  imitations  in  zinc  of  a  number  (»f 
oontributora^  who  exhibited  mider  the  name  of  the  Vieille  Montague  Company,  whose  zinc  they  almost  ex- 
clusively employ.  The  cheapness  of  this  new  material,  when  compared  with  bronze,  and  the  perteet  success 
which  has  been  attaine<l  in  the  imitation  of  this  latter  metal,  have  given  to  these  productions  a  <jreat  celebrity, 
and  tended  much  to  bring  them  into  use.  ITie  facility  with  which  zinc  maybe  cast  and  rolle<  I  into  all  shapes, 
greatlv  favours  its  emplojTuent  for  the  clecoration  of  buildings.  The  consumption  of  this  metal  in  France  is 
annually  increasing,  and  the  various  uses  to  which  it  is  put  may  serve  as  an  index  of  the  development  of 
scientific  applications  in  gt'ueral. 

Previous  to  1830  iron  existing  was  but  little  employed  in  France  ;  at  present  it  takes  the  place  of  bronze  in 
the  construciion  of  a  great  number  of  public  monuments,  llie  colossal  statues  of  the  Fountain  of  Riclielieu 
in  Paris,  and  the  fountains  which  adorn  the  Place  de  la  Concortle,  are  cast  in  iron.  It  is  hkewise  substituted 
for  other  metals  in  a  great  variety  of  ornaments  of  the  most  delicate  kind.     It  is  capable  of  reproducing  the 

finest  works,  the  roost  light  and  delicate  ornaments.     The  collection  of  Madame  Andre  was  n -»    »  )n  ftir 

llie  delicacy  of  the  finish  of  the  several  articles,  and  the  pKxl  taste  of  tht^ir  designs.     The  t  ilch 

ornamented  the  uprn^r  part  of  the  great  Hall  of  the  Exhibition  was  admirably  compose<l,  but  iwjui  ...*  jM_*si* 
tion  which  it  LMxupied  m  such  a  vast  building  it  was  st*en  to  considerable  disadvantage,  its  delicate  forain 
harmonizing  badly  with  the  large  proportions  of  the  aummnding  archiUnHure, 

There  were  no  examples  in  the  Fn-ncb  department  of  cut  and  ornamental  gla^s  none  of  tfaote  large  glass 
plates  &om  St.  Gobin,  so  remarkable  for  the  perfect  parallelism  of  their  surfaces.  The  glass  used  for  optical 
purposes  was  represented  by  the  achromatic  lenses  made  with  a  base  of  oxide  of  zinc,  aiv!  i  by  MM. 

^bevalier  Lerebours  and  Secretan,  of  Paris.    The  Viseonnt  Van  Ijempoel  exhibited  a  <  of  eham- 
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pjigne  bottles,  constructed  so  as  withstand  a  pressure  of  25  atmospheres.     The  mani  "  \\L  Van 

ptK'lis  said  to  bear  date  sa^  far  back  as  the  thirt4?enth  centiir)'*    MAL  Marchand  arni  *  of  Pari!*, 

hited  some  specimens  of  stiuned  gliiss  in  the  mediaeval  styh*,  and  having  an  excelU^m  viwri  ut  colnuri. 
uin$%  hkowise  notice  here  the  excellent  applications  of  M.  Castelle.     Hia  imitations  of  staint'd  j^mm 
of  gelatine  were  most  successful.     ^\  e  tni^t  this  ingeniuus  appUeation  will  be  extended.     M.  Ca^tidle 
uxhvbite<l  a  great  numl>er  of  ornaments  in  gelatine.     Tliia  substance  in  leaves  variously  colaured, 
rtnnarkable  transparency,  is  at  present  much  employed  by  confectioners  for  bonbons;  it  h  id50  uied  i 
formation  of ai'tificial  Howers, 

The  contribution  to  the  exhibition  of  the  ca«e  of  Surgical  Instruments  by  M.  Charriere  wmb^  of  tCiell^  in 
♦excellent  iUuslration  of  the  perteotion  attained  in  that  branch  of  manufacture.  M,  Charriere  has  not  ©cJt 
availed  himself  of  the  inventions  and  modifications  of  instruments  sucr;ge5ted  bv  several  dimnguislied  Wf- 
gt?ons,  but  he  is  himself  the  inventor  of  an  apparatus  for  extracting  foreign  bodn/s  from  the  bonoes  indilw 
of  many  other  original  instruments.  The  talents  of  M.  Charriero  have  obtained  for  hiui,  from  the  ¥nmh 
Government,  at  almost  all  the  exhibitions  of  Paris,  the  highest  encomiums* 

Among  the  attractive  article*  in  the  French  tlepartuient  were  5peci mens  of  Leather^  of  varioo*  kiml^  TV 
manufacture  of  leather  demands  much  skill  and  intt^lligence  on  the  part  of  the  workman.     At    '  Ad 

the  wars  of  the  Revolution^  Segiiin  pro^wsed  an  expeditious  process  for  tannings  to  meet  th*  loadi 

for  leather  at  that  period.  The  euiployment  of  sulphuric  acid  se^^med  to  answer  tliis  eod^  ami  it  wut 
long  time  in  uiK-s  but  was  found  to  deteriorate  the  quality  of  the  leather,  impairing  it*  durability.  Th« 
uequent  pi-ogress  effected  in  this  brandi  of  trade  is  principally  due  to  the  emnloyment  of  steam  in  the  „ 
tion  of  the  tannin  principle,  ami  to  numerous  mechanical  impnivementa  in  tne  other  priooessev — more 
ciallv  to  the  careful  graduation  of  the  tannin.  The  products  of  the  French  tanneries  ane  tnuch 
all  tne  marketsof  the  world,  particularly  those  of  Paris,  Nantes,  Bourdeaux^  &c.-,  soremarkabLf  for 
pieness.  The  manufacture  of  varnished  leather  may  be  said  to  have  been  imported  into  Fr  ti,'..  fV 
Britain,  but  in  the  present  day  the  latter  cuuutry  largt>ly  Import*  manniacttired  pru<lii< 
Some  ideji  may  Ix'  formed  of  the  grc»wing  imjiortance  of  the  French  tanning  when  we  stall  , 
total  value  of  leather  of  all  kinds,  inclusive  of  dyed,  varnished,  oil,  and  glove  leather,  <.%c,,  manuti 
Fnmce,  and  of  mimufactures  in  leather,  was  estimated  at  £  1 2,41  HX<XK).  Since  then  the  trade  has  con 
increased;  and  while  the  British  and  Irish  tanners  maintidn  their  sui^eriority  in  the  pn*paratian  ofhiarr 
leather,  the  French  are  gradually  monopolizing  the  trade  in  all  light,  fancy,  and  dved  leather*.  Thianf  is  ii 
this  moment  a  gradually  increasing  exportation  of  li^dit  calf  and  other  skins  from  Ireland  to  Vant^.  In  IM7 
there  were  4v)73  jx'rsons  eugaged  m  tanning  in  Parlii  alone,  the  value  of  whose  manutaeturt*d  prodnce  wu 
estimated  at  about  £1,670,000. 

lieganling  the  Pa{>er  Manufacture  of  France  we  learn  from  the  results  published  by  M^  Didot  thftt  there 
were,  in  1851,  20l>  paper  machiue*  producing  ench  700  kilog.  a  day,  or  19*3  tons  of  paper  uunually,  ma' ' 
total  of  39,000  tons,  and  250  vats  producing  more  than  2000  tons.     These  figure*  include  all  kind^  of  j 
Although  the  process  was  discovered  in  1799  by  M.  Robert,  the  first  machine  for  the  uumulkctiaii  ( 
per  was  not  put  in  operation  till  1H15.     This  manufacture,  which  ha*  made  so  much  progrOBS  in  m  i 
nical  point  of  view,  ha*  often  suffered  in  the  «piaHty  of  its  productions  from  the  employment  of  worn  out  J 
antl,  above  a!!,  bvthe  abuse  of  chlorine.  The  addition  of  certiun  mineral  substances,  whiih  fraudulent!  viu 


the  weight,  and  rendered  the  paj>er  moi-e  f>ermeabh%  ha*  even  been  counted  an  impro 
of  the  fibres  of  the  leaves  of  the  dwarf  palm,  so  abundant  in  Algt'ria,  and  which  can 
franc:?  the  quintal,  will,  we  lioubt  not,  give  a  stimulus  to  this  branch  of  trade*  'Hi 
of  a  superior  quality,  and  remarkable  for  its  tenacity  and  it*  resistance  to  de> 


In  the  production  of  Room- papers,  and  in  Decoration*  in  general,  the  F;n 
world-wide  reputation.     The  elegance  of  many  of  the  designs  bear  testimony  to  the 


,t      1  [.^  .  ,.tp] 
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f-M  ha\e  attained  A 

\M 
prevails  in  this  department  of  industry.     Of  French  papers  and  designs,  tliose  of  other  cm  r  iW 

most  part,  mere  imitations.  The  specimens  exhibited  by  M.  Dcfoeses,  of  Paris,  honouiubiy  n^presenu^l  thi* 
brant  h  of  Parisian  trade. 

The  art  of  T^-^Mjgraphy  holds  a  first  rank  amongst  French  industries,  and  occnpi»ii  a  Lir  rof 

workmen  and  artist*.    The  value  of  it*  proJuctions  amounted,  in  1847,  to  more  than  X2,iMKj/  Je* 

pnrtment  was  well  rcpresi*nted  by  M.  Dupont,  who  exhibitc^l  a  work,  *^  Practical  E**ay*  on  i'nuliii^v*'  in 
whieh  all  kindi*  uf  printings  were  reproduced  by  lithogniphic  transfer  remarkable  for  purity  and  bi  aut  v .  Tbf 
beautiful  publication  of  Chark»3  Hlanc,  *'  History  of  the  Painters,"  gave  a  high  i  '  '  ^  ttas 

been  made  in  the  art  of  engraving  on  wood.    We  must  also  notice  a  specimen  ot  Le 

Diner  de  TEmperenr,"  by  a  French  artist;  this  piece  appears  t^i  have  succe;?i>im!%  n  >.  i 
printing  in  colours.  Amougatthe  sjiecimens  of  tvpography  were  to  br-  found  exctllent* 
i^f  France,  also  some  chronological  tables  of  the  Histories  of  France  and  Enghmd* 

A  great  number  of  the  objeeta  exhibited  in  the  French  department  consisted  of  the  tli' 
of  Parisian  industry  which  it  is  imj>ossible  to  redu«:«  to  any  elassilication.     Tljcst*  manufiijcturt 
insignificant,  and  for  the  most  part  pr«xluoed  in  the  home  circles,  yet,  when  taken  together,  [ 
industrial  value,  and  exercise  a  large  induence  on  the  prosperity  of  th»j  Frii'nch  capital      In  i 
occupation  to  more  than  85,0<K)  persons,  ami  their  annutd  vidue  was  estimated  at  ne^n 
Fans  alone  productKl  il  10,000  ;  the  price  of  these  articles  varying  trom  one  sous  to  i 
have  Iw^en  decorattHj  by  an  artist  of  distinction.     ITie  industry  ofartiticial  tlowcrs  i 
whom  5ori'.t  were  women,  and  657  young  girls,  and  its  productions  are  valued  at  i  i 
into  a  numtnT  of  preparatory  stages,  and  demand*  much  ta«te  in  arrang^uient  and  Inwuioiuou^  gi\>upi^g. 
is  weU  known  how  much  the  young  girls  of  Paris  excel  in  this  art. 

We  do  not  s{>eak  of  the  charming  /r/«^/Tvi>^  exhibited  by  MM.  Sorrin,  Bom^hcr,  f^ 
the  sculptures  in  wood,  and  a  great  nuuiK^r  of  other  ornamental  work*,  which  Ijelong  n* 
department  of  Fine  Arts.     We  cannot,  however^  take  leave  of  the  French  Department  n^jtiiuiil  nxpr 
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our  tribute  of  adioiration  to  the  great  artiBt,  David  d' Augers^  for  his  beautifqlaad  patriotic  work,  the  Young 
Druiiuuer  Dying  for  hh  Country. 

The  space  at  our  disposal  will  not  admit  of  pursuing  tliip  subject  further  in  dct-ail.  We  have  therefore 
lerely  to  observe,  that,  while  only  certain  departuients  of  French  industry  were  repi*esent^  in  the  Dublin 
Exhibition,  the  collection  wuh,  on  the  whok',  eminently  utlraetive  and  iustmciive, — attrnctive,  from  the 

^ng  extent  to  which  beauty  of  fonn  and  a  judicious  airangement  of  colours  were  combined,  and  in- 

itive,  as  preaenting  so  many  examples  for  imitaiion.'^A.  Gages. 


Cc»ntnbutions  forwarded  by  direction  of  The  Emi'KUOij  from  the  LnporiflJ  Manufactories  of  Sevres,  ^le 
Goltelma,  and  ot  Beauvai^^  containing  iilujitrationj^  in  each  of  Ute  lliree  departuieuts  for  whieh  France 
has  long  lieen  pro-eiuinent . — 

in  the  Fameae  palace ;  the  Madoimiif  ufter  Raphael ;  dcaa 
(^aine  ami  fruits,  after  Dcsportoa ;  a  sureen  in  tapc6tiy  de  k 
Savooncrie. 

IiiF£RnvL  MAiii-FAtTOBY  OF  Beauvais.— Thfce  paofls 
oi  ttt^H'^stry,  wjtb  lundtMjapeis  after  Uudrj* ;  a  vase  of  lluwert, 
after  Wanilael;  a  dog  Awatching  [lArtridgc^^  after  Oadry ; 
the  autumn,  fruiu,  aftu*  Groelaud. 


lairaHIAL   MAJteFACTOBY    OF    PORCEL-VIN   AT   SeVRES, 

— VftfieA  paintod  and  eiittraelletl  witl»  ligures^  laiidocflpes^ 
f\(iw^n<,  and  blrd^  ;  cups  of  variouj^  deaign!^;  (lower  ba^kets^ 
<:Sufier  and  dessert  »«rviccs ;  coffoi?  cups;  a  painting  hi 
eiiami^l  on  an  iron  plate,  nprracnting  "  Pnideace," 

iMFKraAL    MA?5rFArTOKT    OF    Gobelins,     pAiiia.- * 
Tapeairj',  indoding^ — tTupiter  and  Cupid,  after  a  pcndentive 


2.  AltURB  (Veuve),  Rue  Nenve  Menilmontant,  Paris. — 
*igp  In  iron;  a  lai^  founuin ;  a  li^fure  of  Obmt;  a 
and  variotui  smidl  amamaua)  c^ntasies;  ram^  witli 
i  and  ttmt3 ;  the  head  of  a  eair,  Ace. 

BAfkBRDfENNS,  M.,  Boulevard  Poiaaoni^rc,  Faria. — 
^orka  of  Art  in  bronze, 

4.  Berger,  M.,  Rue  de  la  Chauaa^e  d'Antoine,  Paria. — 
Prepanitifrn  for  clc'^Qing  jeweller)',  bronze*,  &c 

5.  Bt^sK,  M.,  Rue  du  Roi  da  Sicile,  Paris. — Spedmensof 
marqticterie  and  mtisak  worlt. 

6.  lJf>?riiF4  R,  l8n>orck.  Rue  DiipiiytreOt  Paris^— Group 
gif  bulk  in  i>lii!ijt<'r ;  variona  groups  and  figures  in  brrjiwe. 

7.  BOKOtN,   Rue  dea  Juifs,  Paria. — Foreign  mn^stArda, 
erba,  ^Ll\ 

«.  BoiTLEXoLsa,  Ruo  SL  S^baatlea,  Pari&— SmaJ]  fiui€y 
ticl««  in  bronze. 

9.  Boixuaa,  F*,  &  Co,,  d©  Condamine  la  doye  jvria 
lantua,  Ain,  Manufaeturera^ — Medieal  tiknki^ts. 

10.  BoezEL,  FakiiEa,  Hanbourdin,  ne^r  lille.— >Vldt49 
t  and  uUramaiiDc. 

11.  BoU£EL  ET  HouvRiEE,  Haubouixiiu^  near  LiUe. — 
i  and  ohicory. 

BaaQCE^rm,  M.^  Rue  Vi^nimne^  Paria— Aubuaaou 

Bruveu  St.  Etienne,  Loire. — An  £&i|i(rDVid  gun. 

14.  Caron,  M.,  La  Valette,  Seine. — Artificial  coaL 

15.  Carre,  Bcrgerac  (Dordof^c). — A  ronowood  box, 
cmtjiininni;  an  aMtortment  of  wafers ;  aix  ^tera. 

16.  C\STXiAM^  P.,  Rne  Xenve  SL  Mery,  Paria. — Stabed 
glaaa,  made  of  gelatine ;  gdatine  pa^^ier  and  omatnaota 

17.  CA3CAL,  ll,Boulevart  dea  Italiena,  Parik— UDibrvUaB 
add  panuda 

18.  CnARL.EB,  S,  k  C,  Rue  Fursteml>erg,  Paris, — Appa- 
raluM  for  waahing  linen  i  artifictal  refripTaton ;  g1aa»jara, 
e<uibaining  salt  for  refrigerating^ ;  a  knife-cIeanlng  machine, 

1 9.  CnARnrKRE,  J  F.,  Rue  de  lEcole  de  M^dccine,  Paria 
— Surgical  inatruuienta 

tfO.  CttavALtea  It  Co.,  Rue  St  Martin,  Paria — A  frame 
containing  spocimenft  of  omamental  letters,  and  openwork 
dedgoi  foff- extgtaving. 

2K  CotOTTDRE,  M.,  Rue  Bourbon,  VUleneure,  Paria — 
^\*aistcoat  stuffs 

22.  Coius  iqu  EL,  M. ,  Yannee  (Morb  ihan). —Prepared  calf- 


23.  CosQiTW,  J.,  Rue  du  Chercbe-midi,  Paiia.— A  fhune 
containing  specimen*  of  topography  firom  the  map  of  France, 
executed  at  the  Ordiiance  De[iarttnent. 

24.  Deaude,  L.,  Rue  Tiquetonoc,  Paria. — Ninety-three 
pieces  of  variouaiy  prepared  leather. 

25.  De  Skklay,  C,  G.,  Gueurea  (Sdne  Infeiieuie).— 
Speetmens  of  coSoured  papier.  • 

26.  DmpOflaEfi,  J.,  Rue  de  Montrenil,  Faubourg  SL  An- 
tolne,  Paria. — ^Tweatj^-two  fnime«,  forming  one  entire  pan- 
ne! of  deeorarive  luipeir  imnginga 

27.  Dl^bus,  M.,  Rouen. — A  cylinder,  made  of  braaa  and 
sheet-iron,  ooverwi  with  eujery,  for  dnupeuing  spinning- 
cordn. 

28  Di'POXT,  Pali-,  Rue  de  Gftsnellc,  Bi.  Honoi^,  Paria 
—Specimen  of  printing. 

29,  UtVELLEUcY,  Passage  dcf  Pananwnaa,  Paria;  167^ 
Regent-atrcet,  Loodon.^ — Fana 

30,  Easocx,  M.,  Pari*. — Childnsii^a  haU  in  feJt. 

31.  EvRonr,  M.,  Channes  (DepL  dea  Voagee). — Imitation 
of  marblea  on  wood. 

32.  FaoMEirr  Clolus,  Rue  Neuve  St  Mery,  Paria — 
Filteen  pairs  of  aabota  and  galoahea. 

39.  Fori43,  J.,  St  ]>eni%  prte  Paria-^Sacks  of  0our. 

84.  GAU.tARr»  ET  Fixjs  La  Feite-Soua-Jouarre  (Seine- 
ct-Mafne) — Four  ntiUatonea 

85.  GiLLOT,  F.»  Rue  du  Pont  aux  Choux,  Paris.— 
Clocka  and  fiiucy  articles  in  bronze. 

86.  Gb.\ili.o?(,  P,  At  Grande  Rue,  rhVppe.— A  grwip  gf 
Bohemians  in  terra  cotta ;  a  woman  and  tliree  eliilfli^  ; 
four  children. 

ST.  Gi'iLt/rr,  J.,  Rue  de  Bouloy,  Parii. — ^Tarioiii  <^* 
akinji  and  cow-hides. 

58.  HAJiROT,  L.  &  Co.,  Rue  du  Faubourg  St  Marfin, 
Paria. — Braaa  and  porcelain  uioderateur  hunpa  of  vartoua 
ahapea 

89,  HsBBirr,  J.  B.,  Roe  de  Beurua,  Paris. — Matricu- 
lated mapa  and  pkna^  accordiug  to  a  new  system. 

40.  UocFTTR  &  Co.,  Faubourg  Moatuiartre,  Paria 

Yamiahed  calfskins. 

41.  JriiEiv-DEaxARtt,  J.,  Vire,  Calvadna. — Clotha 

42.  Lecoxte.  M.,  Renncs. — A  dock  and  two  alanioia 

48.  LaiBTEiCKR.  Rue  ck  ChaHlot,  Paria— A  matk  foun- 
tain, perfumery,  tooth-powder,  kc 

44.  Lejeuxe  &  Co.,  Rue  9t  Honorv,  Paria— Hata 
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46.  LiENARD,  M.,  Roe  Oudino^  Paris.— Wood  carvings ; 
figure  of  Christ ;  a  dog  with  group  of  game. 

46.  LoRiN,  H.,  Rue  de  Valoifl,  Paris.  —  Figures  and 
groups,  modelled  in  clay  (Apollo,  Cupid,  Venus  de  Medids, 
and  Venus  Callipige) ;  figures  representing  the  Depressed 
and  the  Reckless  Individuals ;  the  Chastity  of  Joseph ;  Ju- 
dith and  Holophemes ;  the  Male  and  Female  Scavengers ; 
the  Barricader ;  Outraged  Virtue,  and  Virtue  in  Danger;  the 
Marqub  and  the  Woman  de  la  halle ;  Paul  and  Virginia ; 
the  handsome  Nicolas  and  Nicolette ;  the  two  Duellists ; 
Athalante,  after  Pradier ;  the  Huguenot  and  the  Soldier  of 
the  League. 

47.  LuYNES,  THE  Duc  DE. — Group  in  silver,  executed 
by  M.  Froment  Meurice,  of  Paris. 

48.  Mabrun,  P.,  &  Co.,  Rue  de  la  Terrasse,  Batignolles, 
Paris. — A  map  of  France ;  chronological  tables  of  the  histo- 
ries of  France  and  England ;  five  mechanical  drawings. 

49.  Madul  Ram  Det,  Chandemagor,  French  Colony, 
East  Indies. — Indian  doth. 

50.  Marchand  &  Co.,  Paris — stained  glass. 

51.  Martin  &  Virt,  Quai  de  la  Megisserie,  Paris. — 
Crosses,  balustrades,  and  various  castings  in  iron. 

52.  Mathkron  et  Bouvard,  Lyons. — ^A  silk  picture, 
representing  the  Portrait  of  Queen  "Victoria. 

53.  Mens,  M.,  Rue  du  Faubourg  du  Temple,  Paris. — 
Groups  in  bronze ;  the  duck  hunt ;  dog  guarding  game. 

54.  Menildroit,  M.,  Rue  Tronchet,  Paris. — Designs 
and  embroidery. 

55.  Merlie,  Lefevbe,  and  Co.,  Havre. — Cordage  for 
ships. 

56.  Michel,  A.  Puteaux  (Seine). — Bottles  containing 
spedmens  of  dyes. 

57.  Michslin,  T.  Rue  Montmartre,  Paris. — Samples  of 
ribbons. 

58.  Miraud,  M.,  Rue  St  Jacques,  Paris. — Microscopes. 

59.  MiROY,  Freres,  Rue  d^Angouleme,  Paris  (Frith  St 
Soho,  London). — Clocks,  statuettes,  candelabra,  chandeliers, 
and  various  fancy  articles  cast  in  bronze. 

60.  Montandon,  M.,  Rue  St  Antoine,  Paris. — Springs 
f  Jr  clocks  and  watches. 

61.  MoRiDE  &  Raux,  Quai  Flaselle,  Nantes. — Calf  and 
ox-skins. 

62.  NoEi>,  Aubert,  Rue  St  Honore,  Paris. — Fruit, 
brandy,  and  maraischino. 

63.  Paillard,  v.,  Rue  St  Claude,  Paris. — Clocks,  can- 
delabra, and  fancy  articles  in  bronze. 

64.  PoiRiER,?., Chateaubriand  (Loire- Inferieure). — Shoes 
of  various  shapes. 

65.  PoiROTTE,  F.,  Paris,  and  Suffolk-st,  Dublin. — 
Ladies'  boots  and  embroidered  shoes. 

66.  Poussielgue  Rusajjd,  Paris. — Chalices  and  altar 
ornaments. 

67.  Prin,  Fils  Ain^,  Nantes. — Calf-skins. 

68.  Rebaud  Montillet,  St  Etienne  (Loire). — Damas- 
cened gim  barrels. 

69.  Renouard,  J.,  Rue  de  Toumon,  Paris. — Specimens 
of  printing  and  book-binding. 


70.   ROYER,     P.     K, 

flowers. 


Rue   du   Caire,  Paris. — Artificial 


71.  RoNCHARD  SiAUBE,  St  Etienne  (Loire). — Fowliog- 
piece  barrels. 

72.  RuDOLPHi,  F.  J.,  Boulevard  des  Capudnes,  Paris.— 
Jewellery ;  oxidized  silver  and  enamdled  artides. 

73.  Sabran,  J.  H.,  Chatou  (Seine  at  Oiae). — Overcoats 
without  seams,  made  in  fdt 

74.  Saillard,  Ain6,  Besan^on. — ^Match  and  tinder  boxes 
of  various  shapes. 

75.  Sallaxdrouze  de  Lamornaix,  Ch.,  Boulevard 
Poissonni^re,  Paris. — Tapestry  carpets,  porti^es,  pannek, 
and  tapestry  for  furniture. 

76.  ScHULHOF,  £.,  Rue  Bambuteau,  Paris. — Spedmeos 
of  oil  doth. 

77.  ScRTVE,  Freres,  Ulle. — Prepared  flax. 

78.  Sentis,  M.,  Rhdms. — Carded  Thibet  and  Cashmere 
wooL 

79.  SERAin>,  Th.,  Sancy  L&-Long  (Doubs). — Instru- 
ments for  watchmakers,  and  mechanism  for  watches. 

80.  Society  FOR  THE  Establishment  OF  the  RoLLAXD 
Bread-maxino  Apparatus  (M.  Lesobre,  Director),  Roe 
de  TEstrapade,  Paris. — Models  of  an  aerothermal  oven  tod 
of  a  mechanical  kneading-trough,  according  to  the  RoUaod 
system. 

81.  SocHNE,  Fbebbs,  Cite  du  Wauxhall,  Paris.— Var- 
nishes. 

82.  Talabert  Rogoffon,  SL  Etienne,  Loire. — Gun 
barrels. 

83.  Talbot, [J.,  Meneton  Solon,  pr^  Bourges. — A  ploogfa. 

84.  Tronchon,  N.,  Paris. — Garden  chairs  and  sofas. 
flower  baskets,  tables,  &c.,  in  iron  wire. 

85.  Valtat  &  RouiLLE,  Rue  du  Rambuteau,  Paris.— 
Shirt  fronts  made  by  a  mechanical  process. 

86.  Vau  Lempoel,  Vicomte,  Qniquengrogne  (Aisne), 
pr&s  la  Capelle. — Specimens  of  bottles  for  champagne. 

87.  ViEiLLE  MoNTAONE  Zwc,  MiNrxo,  ROLLrSG,  A!n> 
Casting  Co.,  Rue  Richer,  Paris  (exhibiting  in  coujuoctiun 
with  the  following  Manufacturers)  : — 

Baudoin — Zinc  roofing  ;  Ber.\rd— Inkstands,  &c  ; 
BoGAKRT  Brothers — Small  figures;  BiAiii>— Printing 
on  paper  prepared  with  oxide  of  zinc;  CirASSA<.NK— (  an- 
delabra;  Chevalier — Ojiera  glasses;  Der^vin  ^-  Tai:- 
ratre — Groups;  Duchateal'  &  Co. — CUjcks  and  t-u^*?; 
Duval  et  Glerlepied — Groups,  candelabra.  &c;  Feti  , 
J. — Candlesticks;  Fiat — Dome:*tic  utensils;  Fernchx  — 
Candlesticks ;  Foex — Altar  candlesticks ;  Figkrk  &  (.iiiA- 
Dos— Stamped  ornaments;  Hubert,  Firj> — I-lo^er  bas- 
kets; L-\MY — Bath;  Lefevre — Groups;  Lerebouks  «i 
Secretan — Achromatic  lensej ;  ALvklb —  Zinc  ro-  -nuj; ; 
MiKOY,  Brothers — Large  chandelier,  groups,  clocks  lan- 
delabra,  &c. ;  Mouterde — MeKiallions ;  Paillakd,  H— 
Candlesticks,  &c. ;  Paill^vrd,  Victor — Busts,  «&c. :  Pal- 
mer &  Co. — Water  pipes;  Pape  &  Ix)st — (*andli^tick>: 
Patry,  Fils— Bust  and  candlesticks;  Ple— Candle>tick<: 
PoULAiN — Candlesticks;  Rexaudot — Zinc  roofing: :  K»v 
BIN,  Brothers — Candlesticks;  Tolosa — .Vrtificlal -Iittr^: 
Vayeur  &  Laporte — Statuettes;  Walz— Candl«r>:ick>- 

88.  ViLLEMSENS.  F.,  Ruc  du  Temple,  Parl-J.— Lan:- 
chandelier;  altar  furniture  and  plate;  Flor^ntir.e  cuf^*: 
groups  and  figures  in  bronze ;  a  bronze  helmet  of  Frandi  I. 
from  Benvenuto  Cellini's  design. 

89.  WiRLT,  R.,  Bar-le-Duc  (Meuse).  — Suj-s  withaoi 
seams. 


FOREIGN  STATES— BELGIUM. 


4M 


BELGIUM. 


k 


Tmc  contributions  from  Belgium  were  next  in  importance  to  those  of  France  in  the  Forei^  rlcpiirtment, 
ettibrncitio^  as  they  rlid  a  great  niT»jj^  of  articles,  the  whole  of  which  were  interesting  and  siig^tresti  ve.  In  Belgium 
many  of  the  pecaliari tics  of  the  maiiiitkctures  of  Franee  and  England  are  corabiiieii, — tiie  tlofraiiw  of  the  om* 
and  the  sohdity  of  the  other*  The  Belgium  amtribution,  too,  seems  to  have  bi'en  jiidieioa'^ly  got  up,  so  fur 
as  selecting  those  peculiar  kinds  of  iirticlef*  in  which  a  trade  might  reasonably  be  expected  to  lie  carried  on 
between  the  two  countries, — a  circumstance  which  should  never  be  lost  sight  of  on  any  occasion  of  tlie  kind. 
We  have,  furtlu^r,  gotid  reason  io  believe,  that  the  anticipations  furmed  in  this  rc^<5pect  were  not  disappointed, 
and  that  many  of  the  Belgian  exhibiters  have  tjeen  able  to  turn  the  affair  to  profitable  account.  In  the  Fine 
Art  department,  espc^cially,  the  collection  from  Brussels  was  the  most  important  sent  to  the  Exhibition  ;  but 
many  branches  of  iMannfacluriug  industry  were  also  creditably  rcprt'senlcd  in  the  Bi4gian  tlepartmcut.  His 
Majesty,  King  Leopold,  atTt>n led  vulu^iblc  eo-openition.  ^^Iiieh  of  the  completeness  of  the  representation  from 
that  country  is  also  due  to  the  combined  action  of  a  Coinmitteeof  men  of  inthience  in  Brussels.  It  tslnit  jas- 
tice  to  state,  thiit  the  formation  of  that  Committee,  under  the  presidency  of  the  IMayor  of  the  city,  and,  ni  a 
great  deijree^  its  6ucces*iful  opi.^ration,  were  owing  to  the  warm  interest  taken  In  the  Irish  lilxhibition  by  M.  Corp 
Viinder  Maeren,  a  native  of  Ireland,  though  long  settled  and  natuniJi»:Ml  in  Brussels,  and  for  stmie  time 
Judgi'of  the  Tribunal  of  Connnerce  of  that  city.  To  that  gentleman's  inteUigence,  energ}%  and  iwo-fohl 
patriotic  interest — for  the  country  of  his  birth  and  that  of  bia  adoption — the  Exhibition  committee  werv  in- 
dtibted  for  most  valuable  co-operation. 


^ 


Hi8  M-vresTY  TTTE  Kino  or  the  Belgiax.'*,  in  adtiition  to  many  important  contributions  to  the  Fine  Arts 
Department,  exhibited  a  superb  eliimuey -piece  in  statuary  marble,  with  figures,  executed  by  A.  J. 


%  BCUJBCJHKM,  G.  L.  F,,  Rue  Digu<3  de  Brabant, 
GhffiL— Tapestry  carpets  of  the  ancient  manufacture  of 

3.  DKje^f  RJIT  &  Bi  vorTt  clr  lii  Coup«  Gla««  Wcjrks^  Junnet, 
omr  Charleroi,  Miumfat'turerii.— Sara  pie:*  of  whit©  and  half- 
white  window  gUsB  ;  cylinder  of  window  glaia 

4.  Bkrexbaebt^  a,  St  Co.,  Antwerp, — Scarfs,  faandker^ 
chiefs,  head-dreueft,  lace,  and  embroideries  upon  toUe  and 
roujilin ;  mutation  of  gimpa^  &c.  &c. 

5.  BfiifiGan,  B.,  bis  Montagne  de  la  Cour,  Bniasela. — 
SUys. 

6.  IloNOAKRTS,  F.  A-  J.,  Antwerp**^acks  woven  apon 
a  cuinuion  l<K>ni,  without  tseami ;  a  piece  of  cow-hidr  carp^U 

7.  BoVTK-N  Ys,  CourtniiT  IVraiiufatt  urer. — Sample  of  flax 
thread,  made  by  hand,  BiyhdJiU  de  muitimntrie,  fiU  audriy 

8.  Bqcvt,  a,  Roe  dtt  Pont,  Lkg^  Manufacturer. — 
Leather;  polished  cow-ddos;  yarmahed  calf-skins ;  top  and 
nppef  kAthefSL 

9.  BfuaHStTB,  E»,  Gbont,  Manabctarer.— Samples  of 
altrft-mariu*. 

tlO.  nKXiiaR,  £.,  Rue  St  Severin,  Li^ge,  Bfannfiicturer* 
Single  and  douhle^batreUed  gmu  and  pistota  ' 

11,  Ci.At;DK,  L.,  Rue  Rempart  dcs  Moines,  Brussels, 
imifac«.urer. — Samplo«  of  reliucd  rape-seed  oil  for  burning. 
12.  Ci«i  es  &  C  aiui07(,  GbenL^ — Samples  of  refined  sngar. 
18.  Cot  LINGS,  BuoniERS,  &  Maihgt,  CourtraL — Flax. 
14.  Ct»MPA?fY  PORTtlE  WOMCINO  AND  M^iKlTFACreniKG 
Bkixsiax  MiLLflToxss  III  MoLan  Silex,  Loddinsart, 
near  CharleroL — A  pair  of  millstones* 

15.  Coo  REM  AS,  A  S,,  Bebeoq-Rognan,  MannftictnrOT. — 
Sami'le^of  dax  thread  used  for  the  groundwork  of  13r<ujsels 
lace ;  sauiplts  of  thread  fur  lacew 

l<i,  C<tRM.vx?(,  R.  Rue  de  Lonvatn,  BrusBets,  Manafac* 

tttfw.^ChinoM!  tshlo  with  bird-cagis  Pointed  and  detxirated ; 

I       Chinese  cages ;  painted  pcdvatals  end  rases  in  galvanized 


17.  DKnBAiTnr-DELACROix,  CourtraL — Common  and 
rc5n(Mi  rftpe-^eeil  oil  for  Ump» ;  eameliiia  uil ;  flax-seed  oil  ibr 
paiutL'rs ;  and  poppy-s«ed  oil  for  the  tabl«, 

IS.  DR»Rf::kf  ACKER,  J.,  Rue  do  Poin-NeuC  Bru^ielf^— 
Tiiree  marble  chimney  -  pieces* ;  one  granite  c  hi  moify  piece. 

If*.  Dk  Ketki^vkrk,  B,,  Rue  do  rKglise  Sl  Anne, 
Bruges, — Au  assortment  of  wooden  sboea  of  evisry  quality 
and  sixe. 

20.  DeKeyher,  M.,  Rue  St  Chmtophc,  BruasdA,  MaiiU' 
Hwtorer^^HoM?  i'U»tli  and  twilloJ  bliiiiltet>». 

21.  DEMARYERf  Bo(>m. — DRiutngv  pip^'a^ 

21  Dk  Mey,  G.,  Gramberghen  (Eiutt  Fhuidere). ^Sam- 
ples of  peeled  ilax. 

23.  Debvervkirn,  J.  J.,  Ghent,  Mannfacturen.— Hnnd- 
kerchiefs  and  calicoes,  dyed  and  priiiteil. 

24.  De  St.  IIubicrt,  E,  Bouvign^  ProvioccofKamur. 
— A  pair  of  milktones  of  molar  filcx. 

25.  UosTTj  F.  Ghent,  Manufacturer. — Samples  of  pota»- 
dnm. 

2G.  DuciiAessoiT,  £.,  Ghent,  Manafiicturer. — Sample  uf 
white  rabbit-skin  muff,  peUerinea,  4lc^^  in  imiution  of 
ermine ;  model  of  a  machine  for  planing  leaUier  and  fun. 

27.  DuTAua,  G.,  MediUu,  Manntkcturer, — Ssmples  uf 
foculs. 

28.  Geraxrdtb,  Antwerp^ — Carved  chaim 

29.  GoTERS,  Bna.,  Louvain.— A  Gothic  chapel  of  tli« 
fifteenth  century,  carved  in  oak  wood. 

3a.  HoMntx,  Aotwerp. — The  Vifgin   Maiy  osfvad  In 

wood. 

8L  JAnsTREEBsEt,  F.,  Rue  Rttyshrqeek*  finnnK  Manu- 
fkcturer  lo  tlie  King. — Pianos. 

82.  JoMEs,  Brothi^rs,  Rtie  de  Lackan,  Brnsiels,  Coacli 
builders.— Cuirirb  pharton  with  seats  belbfv  and  belilnd, 
Colliii}^*:}  patent  axJes  ;  po»t  phaaton  with  moi^nble  body. 

Colli ngL''»  patent  axh^ 

33.  JoRK35,  L.,  FiLf*,  Utte  Fos«(i  a  ox  Loupi»,  Brusielt, 
Manufacturers^^ — Flmtr  iloiks;  printed  cotton  dsmiel  tablu 
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coven ;  samples  illostrating  the  progress  and  process  of  oil- 
cloth manufacture. 

34.  Keymolek,  Petite  Rue  des  -Dominicains,  Brussels, 
Manu&cturer. — Kitchen  and  pariour  stoves,  and  ash  pan. 

36.  KoKEKOLS,  Antwerp. — Figure  of  Christ  carved  in 
box  wood. 

86.  Lalmand,  F.,  Antwerp. — A  bas  relief  in  plaster, 
representing  a  vase  of  flowers. 

37.  Lbclercq,  a.  J.,  Sculptor,  Brussels. — A  chinmey 
in  statuary  marble  of  the  Renaissance  style ;  a  chimney-piece 
in  black  Belgian  marble ;  a  marble  chimney-piece. 

88.  Lbtoret,  J.,  Civil  Mining  Engineer  and  Professor 
of  Chemistry,  Rue  de  Ruysbroeck,  Bru^s. — Apparatus  for 
collecting  gases,  and  forming  chemical  combinations,  with- 
out the  aid  of  corks  or  lutes. 

39.  Levasseur,  A.,  Rue  des  Croisades,  Brussels. — Painted 
window  blinds. 

40.  Mabilde,  Madame,  Rue  des  Champs,  Ghent. — Lace 
veil  and  other  articles,  application  de  BruxeUeg. 

41.  Marin,  J.,  Spa. — A  work  table  ornamented  with 
flowers ;  a  table  ornamented  with  figures ;  a  work  box  with 
figures  and  animab ;  a  work  box  with  flowers ;  various  arti- 
cles in  Spa  wood. 

42.  Michel  Leon,  Spa. — Card  trays,  and  ornamental 
boxes  in  Spa  wood. 

48.  M18SON,  L.£.  &  A.,  Spa. — Various  articles  in  Spa  wood. 

44.  Obach,  N.,  Rue  de  Schserbeek,  Brussels,  Manufac- 
turer.— Square  platform  weighing  balance,  supporting  20  lbs. 
weight ;  small  improved  counter  scales,  without  plates  or 
chains. 

45.  Offebmanns,  L.,  Antwerp. — Silver  crucifixes. 

46.  OuNOER,  J.  B.,  Etterbeek,  Brussels,  Tanner. — Pre- 
pared kid-skins  for  gloves. 

47  Oppelt,  G.,  Rue  de  la  Blanchisserie,  Brussels,  Paten- 
tee.— Model  of  a  piece  of  cannon,  mount«d  on  its  carriage, 
with  caisson  and  other  appurtenances,  and  provided  with  a 
safety  obturator. 

48.  Parent,  Montagne  du  Sion,  Brussels,  Publisher. — 
Different  printed  works. 

49.  REUSEN3,  P.  F.,  Rue  du  Trifle,  Antwerp. — Samples 
of  copal  vamish  for  varnishing  carriages  and  apartments. 

50.  Savoir,  J.,  Rue  de  la  Constitution,  Antwerp,  Manu- 
facturer.— A  table  painted  in  imitation  of  tortoise-shell,  re- 
presenting Godefroi  de  Bouillon ;  fancy  tables ;  a  painted 
table  representing  Spring. 

51.  ScnoFFs,  J.  B.  C,  Brussels,  Rue  de  la  Montagne. 
—  Six  patented  extracts  for  the  manufacture  of  liqueurs  ; 
pxtract  of  Swiss  absinthe  ;  marascino  from  Zara  ;  Dantzic 
brandy ;  Dutch  curacao ;  Dutch  anisette ;  Bordeaux  ani- 
sette; kirsch-wasser ;  Holland  gin  (Schiedam)  ;  oil  of  noy- 
aux,  cream  of  mint  and  of  punch. 


52.    SOCIETE  DE  LA  FABBIQUE   DE   PODTTES   DE   ChAR- 

leroi,  Marcinelle,   Patentee. — Samples  of  rongb-pointed 
nails. 

58.  SociETE  Vanden  B&ande  &  Co.,  Schierbeek, 
Brussels. — A  gilded  sign  intended  for  the  exhibitent  wbo 
obtained  a  prize  medal  at  the  London  Exhibition,  in  1851 : 
the  same  in  a  rough  state ;  letter  box,  according  to  the  «p- 
tem  adopted  in  Belgium. 

64.  SiERON,  Place  des  Walons,  Brussels,  Manufacturer. 
— Samples  oi  nails  called  "  pointes  de  Paris." 

65.  SoMZE,  JuN.,  Li^ge. — Brushes. 

66.  SoMZE,  Mahy,  Li^ge. — Brushes. 

57.  Strubb  &  Baet,  Bruges. — Samfdes  of  oak  Uui  ; 
young  oak  bark,  from  the  neighbourhood  of  Bruges. 

68.  ToucHE,  G.,  Antwerp. — Soaps. 

69.  Van  Derschout  &  Van  Espen,  Lonvun. — A  bell 

60.  Van  Assche,  L.,  Termonde. — ^A  white  marble  nun- 
td-piece. 

61.  Vanden  Bosch,  Brussels.— Model  of  an  expanding 
table. 

62.  Van  Den  Driesche,  P.,  Sleydinge  (East  Flanders). 
— Improved  chum,  patented. 

63.  Van  Geeteruykn,  E.,  Hamme  (East  Flanders). 
Manufacturer. — Superior  qualities  of  starch  for  getting  up 
laces,  &c. ;  starch  called  ^'  Amidon  Lis  de  Belgique.'*  and 
other  kinds  of  starch. 

64.  Van  Hool,  J.,  Scidptor  and  Professor  at  the  Roy»I 
Academy  of  Fine  Arts,  Antwerp. — Pannel  or  centre-piece 
for  a  communion  table ;  an  altar  carved  in  wood ;  Christ  od 
the  cross ;  figure  of  the  Madonna  in  oak  wood ;  figure  of 
Christ  carved  in  palm  wood,  and  framed. 

65.  Van  Hoorick  &  Co.,  Rue  du  Frontespioe,  t*uta«Je 
of  the  Port  de  Lacken,  Brussels,  Manufacturers.— Lead 
pencils. 

66.  VanSchendel,  Brussels. — Optical  instrument  for 
perspective  drawing. 

67.  Van  Troostenbergiie,  P.  1).,  Bruges,  Manufac- 
turer.— Shoe.«»,  slippers,  and  gaiters,  without  wams.  maiu  !y 
a  patented  process. 

G8.  Verheecke,  p.  J.,  Granberglien  (East  Flanden-l  — 
Samples  of  hemp  and  peeled  riax. 

69.  Watteynf^  Detleuke,  Soipiies,  Manufattunr.— 
Samples  of  linen  thread  spun  by  hand;  sample  of  thrfn-i 
called  "  fils  de  mulquinerie," 

70.  Wynants,  C,  Rue  Vandyke,  a  Schaer»>cek.  BruN«»-N. 
Patentee. — Model  of  a  press  for  stanijiin^  letters  and  («a!4r- 
generally,  an  invention  adopted  generally  in  the  BelpanStaie 
and  railroad  offices. 

71.  Zikkzee,  J.  £.,  Grande  Rue  au  Beurre,  Rru>»<L>.— 
Window  blinds  painted  on  nmsiin. 


HOLLAND. 

The  contributions  from  Holland,  though  not  occupying  much  space  in  the  Catalojiue,  from  the  niinilK  r 
of  exliibiters  not  being  so  large  as  in  several  other  forei«rn  coimtries,  wqiv  hitrhly  important  in  many  n<i>iHn>. 
They  comprised  many  most  valuable  additions  to  the  Fine  Art  court,  which  will  be  found  enumeranil  at 
length  elsewhere  in  this  volume;  but,  above  all,  they  cont^iined  the  most  valuable  collection  of  JananeH' 
articles  extant  out  of  that  countrj-.  The  early  enterjjrise  of  the  Dutch  in  trading  to  the  Kiist  is  well  known : 
and  during  the  progress  of  that  trade,  a  Museum  was  gradually  fonncd  at  the  Hague  of  imjwrtant  illustra- 
tions of  the  arts  and  institutions  of  Japan,  whose  wonderful  people  have,  up  to  the  present  dav,  i<<.;lat(Hi 
themselves  from  the  rest  of  the  world  to  an  extent  unparalleled  in  ancient  or  modern  times.  Her.ct:'  thL* 
collection  was  of  surpassing  interest  in  many  respects,  especially  in  showing  the  advanced  st^nteof  ."ionie  of  the 
mechanical  arts  in  a  country  which  we  are  too  apt  to  regard  as  being  steeped  in  the  depths  of  barbarism. 


I  and  ebgaiioe  of  many  of  the  artides  are  such  as  to  call  forth  the  most  iinrjuiilified  admimtimj ; 
wlule  tbe  gradoua  inanDer  in  which  thu  collection  was  pkccil  at  the  tJisnosal  of  the  Executive  t'ommilttM;, 
dcEOAQda  tbe  cordiAl  ackDowied|rmeEits  of  ull  mtercst'cd  in  the  success  of  the  Irish  Indut^trial  Exhibition. 


The  Japanese  Ai*tides  from  tbe  Museum  at  the  Hague,  exhibited  by  onlcr  of  tbe  Dutch  Govemment  aod 
eotupriskHl  -— 


Articles  tised  lu  the  ct^lebnitiaii  of  tht«  religioni)  reremo- 
ni<*  itf  tbe  Japniie^e;  gohl  hicqiiercd  dishes  and  boxe» ; 
^ild  and  ^Ivor  coini,  and  luip&r  money' ^  mliimtiirc  piihtn- 
ijcun  Uctpiered  with  g:old ;  imhiiiquiBs  to  cMTty  ^j^mtiU ; 
ftiiitiag  typc»;  dmwin^  on  silk  mad  [uiinzr ;  mmteU  titalu(t«; 
laeililBred tm-tray ;  tmrnze  c«ndc1abra  ;  pondnin  teapots; 
tcancaddy  ;  busin  and  jug,  and  two  cup:s^  with  bict^uered 
tablet  to  place  them  upon  ;  tuy^kt't^  made  of  fin«  ttrnw  ; 
JapaiieM  clock;  pii*ce«  of  embroider^  sitk  and  crapi' ;  pairs 
of  shoe^  and  idtp{M>r» ;  .straw  rahim«t,  lacqui*n»d  insiik' ;  1*^ 
cup*  of  tbe  finest  quality  of  portM-iaiii ;  H  cups  of  laiqiit^recl 
*  mnchi^ ;  model  of  a  Sinto  temple  \  miniature  boTBC, 
rilh  it*  accnutr^-ments;  tea-tray  inlaid  with  several  kindii 
f  woodi  model  of  a  Japane^  dhop ;  toys  j  ininijittire  agri- 
ctdtunl  impkniwtii;  an  altar  piece  of  the  Buddlm  wor^hiji 
(tliia  i>  one  of  the  AiieHt  ^tptximena  of  gilt  lacquervd  wani  in- 


laid  with  niotlipr-of-pearl,  and  uwy  he  conjudcred  oa  unique) ; 
small  raodtd  of  a  temple ;  cnmpB5*  iu  a  box  of  lacquered  wan? ; 
toilet  appurtenances  laenpiere*!  and  iulaid  with  mntbcr-of- 
{K'^rl :  firiiited  book.^;  niap  of  Japan,  nifide  in  that  country; 
umbrHlla  in  a  bUu'k  velvet  ea*e  ;  tliroc  lanccft;  a  mu^t; 
a  warrior*s  mask  ;  fmr  flne  itabns*;  a  hat,  liMqnered  on  tlic 
otiLKide,  uslhI  in  caAeH  uf  hre ;  larji^  dmm^  gilt  and  la«qiiered 
with  ti|jptres;  the  pedestal  of  a  drunit  lacquefed  with  onia- 
tiientnl  devk-vs;  ^t-ehaped  dnim;  a  trumpet;  a  guitar; 
a  harp  (tlii^  instrument  when  played  is  laid  flat  on  the 
^•mnd)  ;  a  small  harp,  i^-ith  seven  strings;  a  lae^jnerwl  hatp 
inlaid  with  mother-of-pearl;  a  bamboo  flute;  s  riolb;  a 
drum  in  the  form  of  an  hour-pla^;  mmiature  eymtnab ;  a  Ja- 
pane^st;  gang ;  a  rloak  mad*' of  feathers^  and  woni  in  dancuig; 
two  guoptiwdcr  tiaslui;  boxc-t  containini^tuirnature  bow»aiul 
arrows ;  diet!  box  apd  dice ;  and  a  variety  of  olhcr  articlM^ 


S.  AsRArLiMSiBiiOTifERS^BIiddlebur;^. — ^CounUng'honse 


»: 


I N.  D»  Ajusteniam. — Steatine  candles, 
4.  Daltskx^    J*   Van,  Jcn.,  Genemnyden. — Overj'seel 
floor  matting. 

6.  GoLL  &  Ca,  Amsterdam* — Sampler  of  indigo. 

€.  Kjktheiu  M*,  &  l-'o.>  Voorburg. — Bottles  of  Eau  de 
Voofburg. 

7,  Levyiwoii:^!,  J.  IL,  The  Hagueu — A  stone  cut  in  two, 
compoMHl  of  amethyBts,  from  the  Prorlnce  of  Hetatdi,  near 
Jedo,  in  Japan. 

8.  NooRTiwYNS,  MdUc  J.  A.,  Rotterdam. — A  crochet 
work  toble  cover* 

9,  fH>HEX,  A.^  Breda.— Carved  fire-screen  of  aut-tr«a 
wocmI,  rrprc«euting  Jesus  and  the  Saznarilan  woman. 


in.  Oo]icK3if  A.  M*f  Ginucken, — EeAued  npo-teed  oil  for 
himjMS ;  lluMisd  oil  cakes;  Ihiseed  oil. 

1 L  Foot  &  Wjcndt,  Gouda. — Coachmen's  whips;  tiding 
whips;  walking  sticks. 

12.  ScTioBKB  &  Sox,  Manuficturen^  Utiecht — Cask  of 
cement ;  bricks. 

13.  ScAiiNAAT,  F.  T-  Si  Sox,  Gonda  and  Rotterdam. — 
i'liiv  tobacco  pipeas,  different  f>atlenis  and  colours. 

11.  Vax  liovHi,  H.  The  Jlagua— A  ptttage  in  an  oUj- 
fa*hione<l  Uuich  hoii«e. 

15.  Warxaajis,T.  IL,  Jnd^,  Almalo. — Antique  cabinet^ 
with  A  collection  of  coins  ii  nd  curi<v4ities ;  antique  UiMe  in 
extiact  and  manuscript,  prolwibly  of  tbe  eleventli  ccntuiy. 

16.  WmoAARUT,  V.  Vax. — Interior  of  a  houm, 

17.  Zaauierq,  J.  C.  &  Son,  Ley  den Seven  pairs  of 

blankets^ 


ZOLLVEEEIN. 

tXttt:  efmtnbotions  from  tbe  Zollverein  were,  as  might  lie  expeetecl,  of  a  very  misGeUaneouB  character, 
•fioroprising,  A5  tbcy  did,  the  pnwluetions  of  sevend  countries.  The  Commercial  Coulbderation  exiting  uuder 
this  uarn*-',  constituted  in  1HV8,  coinpi-eheud^  no  Ics?*  than  twenty-MX  (ienuauic  Stjites,  formiiif^  the  tvntre  of 
tbe  grt*at  n*^on  of  (iermany,  Tbe  most  vahiuble  collection,  in  every  respect,  in  this  department  wjis  that 
frutn  rnwi^ia.  both  in  an  artistic  and  nianufactunntr  point  of  view  In  the  Fine  Art  department  many  of  tho 
gi:^us  of  the  Exhibition  were  from  BtTlin*  III*  JIajesty  tlie  Kirij^  of  PruHsi.i  conlially  as^'nled  to  the  afvpli- 
Ctttion  for  specimeiis  of  tlie  Royal  Manufncti>rieii  Ix'ing  sent  to  Dubbn  ^  and  tin  sti  i'umjiri.^d  many  exeidlent 
illuiitratiotis  of  the  [M'rfection  attained  in  tbe^e  establLsibineuts.  Tbe  ginierai  ebaracter  of  the  cuntributions 
from  the  Zollverein  will,  however,  be  sullicicntly  indicated  by  the  following  enumeration,  without  tbe  iitHX^- 
^nhy  afenteriDg  into  aoy  further  detailed  notice  here. 

W 

II  f 


Dntributions  byllis  MAJEs-n'  the  Kino  op  PRrsatA  from  the  Royal  Iron  Foundry  and  the  lloyal  Poroc- 
laiti  MauuiUctory  of  that  kingdom  ;— 


Tub    Royal    Iron   Focndby*   Bkhlut. — The  Ath^ 

uLan  vase ;  the  Alexander  vaj»e,  the  frieze  on  the  exterior 
rc^jftseutin^  Alexander's  triumphant  entry  inlo  Babylon^ 
after  Thorwald-^cn ;  allo-relievo,  the  Last  Supper;  vasse, 
repreanPting  the  Four  Scasoo^  and  thi>  Ages  of  Uau,  com- 


posed, modolkdf  chiaeUed,  and  iulaiil  with  sflver,  bv  VoU- 

The  Rotaj,  Poaccuitx  MAxirpAcroBY,  BKiu43f.— 
Porcelain  vases;  tea  and  eolfee  senricea;  dlmiet  aenriosa, 
bidcuit  bnstsv  and  fihotiqttuiuic  pictures. 
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3.  AcGUBTiTT  ^  Co.,  Kariten^  Uppt*r  Austria* — Pendls, 

8,  BoEcs:i£,  F.,  Berlin,— Instrument  for  viewing  the  ui- 
lerior  of  the  eye. 

4*  EucK.i£a,  H*,  DresdptL — PoiDtings  on  poredjira. 
5.  Cabstess,  D.  tL — Preserved  fruits  and  mcatSL 
d.  CAATAHf  L.,  Berlin.— Curriaga  in  cork. 

7.  Cauer^  A.^  KreoitniidL — Boxes  omimeiitod  with 
urtificiftl  ivory  alto  relievos. 

$.  Cocit,  F,,  Vienmu — MiuicaI  imtnimenti. 

9.  Drvailotve,  — ,  Berlin. — A  caai*  of  iron  om«tnentJw 
10.  OiERGAKr>T,  Vifrwn,  Pru«ia. — Ribbons  Jiiid  rclvela. 
1 L  DoiJGL.vs,  vS.  S.*  &  Sons,  Hamburg. — Soope. 

12.  DuKiEic,  A,  B«rtifi.— S[)ecimeRt  of  priiiting  md 

bookbinding. 

18.  EicHLffit,  — ,  Bcrlia,^ — ^Bas  rcli^'f"  unci  irnHtal  Uona; 
Kight  anil  Morning;  ha.^  rpliefi*  after  TbcirwftliUcii — (Bac- 
iliu»  and  Amor) ;  Christ  bles^in^  Children  ;  the  Virgin  with 
the  Infant  Jtaus  and  John ;  the  Virpii  willi  thf  Jnfnnt 
Jfsius;  series  of  tbo  Ptit««,  from  1417  till  tlie  prvwiit  time, 
^er  conlcniporan€!Oua  medallions,  &t\ 

14,    Fabbr,  a  W.,  Nttnd>i»xg.— Pencils. 
16.  Farixa,  J.  Majiia,  Cologne. — Ean  dc  Cologne  and 
Carradite  spiiiL 

16.  Ffx^hmeii,  F.,  Gut»on,  PruaMU^Fancy  statiotiflfy; 
fancy  boxes  and  toy», 

1 7.  Fleucheb  &  Oai  Ktimbtirg. — Bronae  powders. 

18.  WtmscsMAys,  At  Soaueticrg. — Toys  and  wood 
carvingB. 

19.  FBEiNSCiiLAO,  M. — FonrsawB. 

'lih  FiiosQtANH.  Alvina,  Bnrlifl. — Goethe's  aiitogniph, 
with  illuminated  border ;  Uocthe'a  coat  of  anus,  and  tliut  of 
hia  {jarenti 

21.  GAD£3KA3fN,  — »  Schweinfiut,  Bavaria.  ^Ultrama- 
nner  4^ 

23.  GKftRBBHvnc  &  KEEFFf  Soluigen. — Scii«or«^ 
fS.  Gevers  &  ScirMiDT,  Goerlit£.— Cloths. 

24.  Glanz,  J.,  Vienna — Fancy  articles  cost  in  metal. 

25.  GREiiHLEii,  E.,  Erfurt. ^ — Gnu  upparatus  for  maJdlig 
cliampagne,  Aoda  watery  Ac. 

26.  GRnj.iiAY&R,  J.,  Li]t£,  Ut>per  Austria.-* Wool  and 
yarn. 

27.  HARDMirrn,  L.  C.»  Bndweia,  Bohemia. — Peadk. 

28.  Hartinoer,  Vienna. — Coloured  prints. 
2d,  Hassa^  J.^  Vienna-— Soffli. 

80.  Ju«r,  Io3iATtt%  Ferlach  Carintbia,  Austria. — Guns 
and  piitols. 

.^1.  Kayseii,  L.)  &  Co.^  Neuwalden.^'Nickel,  ojdde  of 
nickel^  and  cot>alt. 

82.  KiiiAM,  IL,ah|;eiL — Woodcamng-^^Ihastblesiuig 
llie  Bread. 

88.  KRAbu,  Biiit.f  Pngue. — Black  droas  coat,  mada  of 
Awtriau  «lk. 

84.  Kitt7w«  T.  N.«  Hambtirg.^Modeli  of  u  windmill 
and  anchor. 

35.  KtnxRicri,  Berlin. — Medallions. 

A6.  KtMfN,  .1.^  Schluck«nau. — Articloa  made  of  split 
willow  wood. 

37.  Laxuau,  S.,  Anderoach.— Mtllatoncs. 

88.  Lanok,  J.^  Vienna. — Woollen  stuff  for  ladies"  divsiea. 

39.  LAifOiiKLa  E&BKK,  G.t  Qberammeipiu,  Bavaiia. — 
Wood  carvinga  and  toys. 


Lucas  &  Co.»  Elbef<eld.--€ 

HAHiticn  FuLX  SmnrsftTt  B^bSn^bvg^^TnfmH  ' 

BiAacu,  H.,    Chartottenbttfg.— >Aftiii«i   in 

MEtm  &  Wmm?,  Broiwrwick.— PWniiag*  on 
Mruui  &  Gkuxshkim,  Worma.^ — PaitBt ' 
MKKwttt  &  Co.,  Gladbach..^Cottoii  doth. 
Mkvks«  Berlin. — Statuetlea,  gron|M,  and  vwiosft* 


ean%i«plile  flcfini  V 


40. 
iron. 

41. 

flax* 

42. 

cotta. 

48, 
44. 
45. 

4«;. 

tuimouta  c'UHt  in  iron. 

47.  MLKULi84JUf  A  Cicfnowilx,  Bukowino. — Hadlv. 

48.  Not.0A,  Charles,  Diifea  — Wq<i1]#ii  dotk. 

4U.  Oi-rENiiHiiiER,  F.,  BrOnn.— HeatUbaada^  MfK.  it 

50.  Paulcno,  J..  Military  IniFttttitOv  ViglMlifc  ^A  lof^ 
graphical  ptaatiG  card,  represMmting  a  (MVtioa  id  tkt  AJ|ia 

51.  PiBOLKR,  G.,  Sohleijt,  Saxony. — Qiiiitt  gfw^  •»! 
lamp«t  mounted  in  gilt  bronju*. 

52.  RArFat^RKRGKRf  F.,  Vtenna. — OQ  pclDt»  m  eaai«»; 
nmpi  hi  different  languagea. 

53.  REiMKa,  F..  Beriin.^ — Pwl.  Ailamia  gtobeit  umi 
platen  (torn  a  work  on  the  finesoooa  and  pJctuinia  of 
sod  Herculan«um. 

64.  RiGHKTn.  A„  Cwmowitx. — C4m§etdctaaf, 
55.  ScHAXiE,  H.f  KilmbAtg.— Xiimba^  uMm 
otJ.  ScHiTTZK,   E.,  IkrUt*.— CalligiTiliidc  ffk^Oh 

cuted  with  camel^ft  hair  bru^h^  coBtaiiifiig 

*'CirsnMi^^  and  siuroiuidc*!  by 

illuntniling  the  different  ^denoet 

.tUiunu. 

JV7.  SttWiAsa  &  Co.,  Offeiibat'b,  Gmnd  tluAf^Umm  - 

Kignrc*  and  vtrioiit  omamii'ntJt  caH  is  ifott. 

58.  8ci3tA3m,  WarnibniniL— LOBpadan   ekiwmm 
clocks. 

59.  STocKMAiat»  W.  &  Co..  Brawiwkk-— filiKiBp  • 
metal. 

60.  Ta-x2E«,  A-,  8tolp»  neaf  Vmo^.'—Aa^  «■» 
roenCs. 

81.  Tefe,  J.  J.f  OsnabrodL — Cranomi 'Hsltaa^ 

€2.  Tuoitrr,   Bitjs.,  Vlvnna. — Fumkiire  nadv  «f. 
beeeh  wood,  in  imitation  of  rosewood. 

88.  Toft,  C,  Vienna.— vSaddlefy. 

64.  VlB^fXA  ^TEAM-MlU.  COMFAST. Utml 

65.  VissErR.  P.»  Ai3f4e-Chape!l«.— Wrtofl«fi  dnh 

66.  VocKLSASo  &  So??*.  Frankfbrt-oo-tbe-Maini, 
Hay  da,  Bohemia.— Bohemian  gla«t. 

67.  Vo!t  FMBAtr,  RrrtKR,  G«t*,  Anuria.— 5rrtl«^  •* 
raw  tied, 

68.  Yo2r    RoiiKsntuiiDt    AwaU8I| 
flowefi. 

69.  To5  SGaWAB£E!VRt1ta,  Plll3tai 

bago. 

70.  Wit.imt»os,   Mis^    Bertia,— Timya 
glaases,  omami^nted  with  leaclur 
wood  work. 

71.  Wn.ijiAjr3i  Sl  Wbbsr,  Fatsclik«y* 
men*  of  flajt. 

72.  WiWDRR,  I*,  Liegniti^ 
78.  Zbuxxr^  J.,  Vienna.—: 

piecoa 

74.  ZixMSliMAJdf,  1,  G.,  Frankfort.— Statmtlrtt 
vadouft  articles  ciat  la  irai. 


lAROJf,  BrDtbcf«,  393 
%hbo^  iL.  101. 
lltTftluiiiA.  Brothcn,  4£IL 

Pftatakcme^44sL 

Kir.  4obn'a.lfiP,  1901 
,  _     ar,  H.  iind  Oa,  m 

AddreiM!*  to  n  17. 

totheLonli.  ,11,14. 

9  ItidiutrUl  ficikiKuLft,  .']Jik 
^LordtortlRslfKi 
vto£xbfbltUia,2a. 

trnpletaeinU.  90L 
root*,  laL 
199 

iiias  a  E^  4m 

A.  *  M.  1.,  170<, 

fL  a  H,  iMncc*  IS,  398. 

,  P.  C  &  Co.,  41*1. 


Algtir«  J.,  asi 
A&unbre  tllei*  97. 


lOL  S&i 


,199. 

J,  are. 

,Mlo,4J(k 
,257. 
o.,]JKL 
ij.  R  M.,  41«. 
AJlpon,  M..  1116, 199. 
Alms,  Mr5,  474 
Alolo<  117, 
Atonultrr. 
AfDber,  in 


.1. 


A' 

An-lr.  rt.s.  U  ,  i:.»,,  XIJIL 

Atif  urtRn,  sao. 

Afiioie«  lis. 

AnkctelU  M,  J,  2({E»,  27tt,  477. 

Animley.  It.,  ITV, 

Aiinelle,  J.  *r  I*,  8»^ 
,        Aii*t«l.  U.  T.,  Jfil, 
^r  AnthracUc  co*I,  7-i. 

F     JkBUqoitte**  47(i. 

I        Afwlbeavleft'  Hill  of  In^lwd.  117. 

A|>pel.  Kii-kilt.h,  fJi.ZJXt. 

Aprx'kitvH".  t>n\A*2L 

Al,|,l.  s,.ir,l,  II  ,.'i4ri. 

A['r\  •.-'  i.>-  .  ::■«. 
I        Av  1  lnsiitut«,  477. 

La.  wiv 

If      Ar iimiutniu.t»l 

Art0n«tntimv4t 
Armngli  K»ol.  47U 
Afmitantv,  MurttMi*  Betir)',  A  Ca.» 

Ariiiuri*!  U.«Hii|C>  In  EaMMUmif 

U 
AnnM^ronS'  IL,  IW. 
ArmiCroBg.  H .,  101* 
Arnoerv  ««i)nr&,  mi 


BadingtQfn'i  ttl^oCblog  iftpp«r»tuB, 
B«mik,  Mrs.,  SSa 

Qnc<!»,43T. 

N>^lih  IkthLng.  437. 
BuOev,  H  W„4l*i. 
BnileV,  Johu,  :i70. 
littirtf,  J.  H.,  :M6. 
Hratcr,  Al...  Whytc.  477. 
linker,  Mni.  M.,4l«. 

HalbHitiHiii  hct«4erv.  M^. 
lloll,  U-iUrt.  477. 

Ujklljiutinc^  Al<*3tttndcTt  101- 
Italitiuuloe  Poor  Ijiw  rui<»n.  470. 
Bullvim  na  iVxir  Law  Utiiuu,  470* 

.  «». 

nartuHUrane,  4^7, 
Hiirtttr,  .r.  U,  .t  To.,  2«59. 
Bnrker,  J.  A  E.,  1W». 
itarklie,  11  Im,  J.  A.,  411. 
ltttrkUi*«  MlM  M..  410. 
Hm-riiinl.  S..41«. 
rUinmnlu,  Julin  M.*  90$. 
llnnu**.  W.  11.,  ini, 
n-.i  r,u,.ii   T  ,  A  Son,  J»7». 
ichincry,  817. 

llrt, 
lujrtii,  Lxidl,  Jt  Andit?«is  17J, 

17«,'iW. 
najTijwmiiii'iL  i>loui^i«,  901. 
lUny,  Jamoa.  4S2, 4&&. 
B«rry,  J.  A  W.,  199, 
Barter,  B.,  2S7,  !f98. 
Bsrtlett,  W..  ik  Sons,  R70,  41i1. 
UttTKni.  F.  W.,  477, 
BttfUrd  msair,  ISO. 
Batv*,  E^  1711. 
lVitiw,J..;j&l. 

lUthcr,  th>    i,v  I  .a^T  .)■>? 
Itetlii. 

Bft*t*r 

Baxter,  U..  ;L"j, 
lUx!er,.J.  P.,347. 
IJAxU^r,  It,  ««. 
IVixit^r,  Wm.,  :]4<k 
BeMluu,  W.,  |9(L 
Bc*ktfv  «  Mlxmdl,  411. 
B»?imfcirl,  ll,.2Ar 
Bcdfbttl.  Mnc.  4n. 

tV!«t-rrioi  fugur,,  141 

Kcet  Rujnu'  maiiufkcturp,  IJtI. 

htn  «uinir  tnoliu«c«,  t^l. 

lliSA»'»  ChriNt  PTtn>bc«yinfr*  4^ 

Httfble.  J,,  l?J. 

BciSiMt  Indiuitrisl  School,  33& 

llcUttt  Irou  Co.«  17K 


S70. 
Boniiot  A  Bivtirtv  4fllL 
Bi'Jitictt,  J.,  1H&^ 
Hcntieit^  T^  Wa. 
Bennett,  W..  SftT. 
Beiwm,  Sir  Jolui.  e,  14,  M;  m. 
B«ntaUli  liroAdaliAro,  JUL 
Ikiiioin.  lia. 

HeirnhocTt,  A  A  Co..  469. 
IkTimrord  A  Kcllr,  MIL 
Bcrirrfonl,  V«i.  AnilKUNux>a,  477. 
Bcrpi'r,  li.  4^, 
Iterlin  work,  :m. 
ItcTTule,  >^ .,  A  S<Jii.  ^^. 
Bi'm\.J,»jan.,4l»l 
B-'rrV,  Itfv,  K,  F..  33a. 
Itrrtbon,  Ik'V.  E,  !*,  ISO. 

lier»^  ic'k,  EilwMii,  4n. 

iWev  di  Co.,  »iO, 
Ik-tU.  .T.,^X 
lltvMi!.  r»r .  >:" 
lU-xM  ,,,  2^7. 

ikvi  v(."a.4lG- 

BUi 

filiit.  irs,  176. 

BklK^v,.-..  u-..i^>dt  C*>,*27«. 
Blin^,  1.,  23». 
PiuTiijn,  Jaii)«s»  HTCL 

Blne-i-  V   M    iLkj 
Birr)'    •'       ■      ■■<*). 
BIrk 

Bbli.jb,  S.  4k  L.,  A:  Co.,  31)9. 
Bkckbttm.  li..  101. 
BUct.  r.  Sr    T  T.,  101. 
Blni  k  iiiW. 

IMu.  th.:El«L 

BIm,  I,  ao«. 

Blima.  fiiriM  H  t  ,  iW>. 
BUnk.  il.,  4S7, 
Bliin(i««rt-E>*'rT»r<l,  11.,  131. 

Blik- 

W*4,  n«,  2fi7. 

rii<  iiUrlc8,9eiL 


474 
■llrt. 
lUmit,  ir,  ^u, 
IkMkt'ft  IMlly.lTa 
Ikmrdnuio,  J.  >.,  ***«. 
Bo«dco,  »\.  401 
HOff  «i«k  omiliMiit^  <*«9. 
BdOMii*  KrotlMnrin. 
BoUewi^J.  (><?i>.,tl7, 
iVkUnd,  I'..  4B!. 
PkmjriiertA.  F.  A.  J.,  4«5>, 


Bordin,  ^  48T. 

Bgrri«olum  FoorLicir  Uiiioo«  47P. 
Boaraet't  LandMapea,  4l4w 
Baswvll.X,4a 
BoollUsr.  F..  A  Co.,  4»7, 
J.,  &  Soo,  407. 

t,  L,33iX 

BOOTIJ,  A,,  4m. 
BonMl  et  Httuvrkm,  4#7. 
BowneL  Frerc^  4. 
Ilo»,W.  R.,ACo.,30fi^ 
Boyd  and  Goodwin,  117. 
Bovd,  ,f„  saa. 

Boyd.  MLk  FTiinM*^  474. 
Boyd,  fiAinuei,  117,  416. 
Boyd,  W..  178. 
Bi^yifcn.  K,399,4ll 
Boyle,  lidgh.  It  Co.,  412, 
Boyle  Pioor  Law  I  nlou,  470, 
Boyks  It  a.  41if, 
Bnulfbitl,  S.,  Mi*.  3l>l. 
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